Nebraska

Lincoln
FACILITIES PLANNING & CONSTRUCTION
ADDENDUM NO. 1
PROJECT NAME: UNL East Stadium
Athletic Performance Lab
UNL PROJECT NUMBER: C049P139
CONSULTANT: DLR Group
ADDRESS: 1111 Lincoln Mall Suite 201
Lincoln, NE 68508
DATE OF ISSUANCE: November 16, 2012
DATE OF BID OPENING: Remains unchanged
Tuesday, December 4, 2012
2:00 PM CST

The bid documents dated November 7, 2012 for the above referenced project are amended by this addendum.

NOTICE: This Addendum is issued to all interested prospective bidders as an amendment to the project manual
or other parts of the bidding (contract) documents for the above named project. Reference to this Addendum
must be included in the Bid proposal. The information contained herein shall be fully incorporated into the
contract documents as though originally included therein.

MODIFICATIONS TO THE PROJECT MANUAL.:

Iltem 1;

Add to project manual the specifications listed below which were inadvertently omitted from the first printing:

270500 Common Work Results for Communication
28 0513 Conductors and Cables for Electric Safety and Security
283111 Digital, Addressable Fire-Alarm System

END OF ADDENDUM NO. # 1

1901 Y Street / P.O. Box 880605 / Lincoln, NE 68588-0605
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SECTION 270500 - COMMON WORK RESULTS FOR COMMUNICATIONS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Coﬁtract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Communications equipment coordination and installation.
Raceway and Boxes for Communications.

Sleeves for pathways and cables.

Sleeve seals.

Grout.

Common communications installation requirements.

A

B.  This Section includes the following types of system rough-ins:

1. Combination voice/data/video outlets.
2. ‘Wall mounted telephones.

3. TV receptacles.

4. Security equipped doors and frames.
5. Card readers.

C. Related Sections:

1. Division 07 Section “Penetration Firestopping” for firestopping materials and installation
at penetrations through walls, ceilings, and other fire-rated elements.

2. Division 08 Section “Door Hardware” for electrified door hardware.

3. Division 08 Section “Hollow Metal Doors and Frames” for framing anchoring and
grouting.

4, Division 08 Section "Access Doors and Frames."

5.  Division 26 Section “Wiring Devices” for coverplates.

6. Division 26 Section "Raceway and Boxes for Electrical Systems” for raceway and outlet
boxes.

1.3 DEFINITIONS
A.  EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.
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14

A

15

A

B.

C.

D.

H.

SUBMITTALS

Product Data: None.

COORDINATION

Coordinate serving communications utilities entrances and demarcations for each utility to
establish voice, data, cable television and fiber optic services.

Coordinate installation of low voltage equipment and cabling to insure timely and accurate
installation. Provide as-built drawings of rough-in and raceway routings provided under this
Section.

Coordinate arrangement, mounting, and support of communications equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4, So connecting pathways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for communications items that are behind
finished surfaces or otherwise concealed. Access doors and panels are specified in Division 08
Section "Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping."

Coordinate rough-ins with surrounding surfaces to insure flush installations. Provide extension
rings on device boxes to accommodate tack walls and surfaces.

Coordinate ducts and sleeves with structural elements.

PART 2 - PRODUCTS

2.1

A

RACEWAY AND BOXES FOR COMMUNICATIONS

All material and associated installation shall be as specified in appropriate Division 26 Sections,
“Raceways and Boxes for Electrical Systems.”
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2.2

2.3

24

SLEEVES FOR PATHWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.
1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches
(2270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).
SLEEVE SEALS

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and pathway or cable.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

C. Metraflex Co.

d.

Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.

Include type and number required for material and size of pathway or cable.

Pressure Plates: Stainless steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating or Stainless
steel of length required to secure pressure plates to sealing elements. Include one for
each sealing element.

w

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.
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PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION

A.  General:

1. Comply with NECA 1.

2. Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.

3. Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

4. Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both communications equipment and other nearby installations. Connect
in such a way as to facilitate future disconnecting with minimum interference with other
items in the vicinity.

5. Right of Way: Give to piping systems installed at a required slope.

6. Provide rough-ins as specified herein at each location where the corresponding symbol is
indicated on the Drawings.

7. Recessed communications raceways shall be routed directly up from the location
indicated on Drawings with a sweep bend above the APC of the room served, unless
noted otherwise. Raceways shall not be routed underground unless indicated on the
Drawings.

8. Mounting heights shall be as indicated in the Mounting Height Schedule unless otherwise
indicated on the Drawings.

9. Provide all raceways with protective insulation bushings at raceway terminations and
with continuous pull strings. All raceways shall be installed with sweep bends.

10. Ream junction, pullbox and outlet assembly knock-outs to maintain raceways inside
diameter through to box interior.

11.  Provide junction/pull boxes where indicated or required. Any pull/junction box shall not
be used to change raceway routing direction. Directional changes shall be provided only
with sweep bent raceway.

12.  Coordinate floorbox communications raceway routing with floorbox dividers to separate
Class I and Class Il wiring within the box.

13. Install underslab raceway stub-ups at locations indicated on Drawing and within 2 inches
of finished wall surface for exposed stub-ups. Trim raceways 6 inches above finished
floor and label with location served.

14. Provide a blank coverplate for each rough-in not utilized by date of substantial

completion. Including all outlet locations along divided surface raceways. See Division
26 Section “Wiring Devices” for coverplate specification.

3.2 OUTLET ROUGH-INS

A. Combination Voice/Data/Video Outlets:

1.

See drawing details.
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B. TV Outlets:

1.

2.

3.

Provide flush 4-11/16 inch square steel box with a double-gang plaster ring for wall-
mounted TV devices.

Provide two (2) 1-inch raceway stubbed up into nearest accessible ceiling space from
each backbox. Include bushings at all raceway terminations.

Provide %-inch plywood backing inside walls in an area approximately 24 inches square
around device backboxes.

C. Card readers:

=

w

Provide flush single-gang box with single-gang extension ring at locations indicated.
Provide one concealed ¥-inch raceway stubbed out to nearest accessible ceiling. Include
bushings at all raceway terminations.

Coordinate installation with finished surfaces for flush installation.

If co-located with door pushbutton, raceways may be combined.

3.3 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS

A.  General:

1. Communications penetrations occur when pathways, cables, wireways, or cable trays
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall
assemblies.

2. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

3. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

4, Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

5. Cut sleeves to length for mounting flush with both surfaces of walls.

6. Extend sleeves installed in floors 6 inches (152 mm) above finished floor level.

7. Seal space outside of sleeves with grout for penetrations of concrete and masonry
a. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool

exposed surfaces smooth; protect grout while curing.

8. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location
of joint. Comply with requirements in Division 07 Section "Joint Sealants."

9. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at pathway and cable penetrations. Install sleeves and seal pathway
and cable penetration sleeves with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping."

10. Where sleeves penetrate a wall with one side having exposed structure, sleeves shall be

placed above the elevation of the bottom of steel. Where a roof deck elevation change
occurs, sleeve height shall vary and be install above the elevation of bottom of steel on
both sides of wall.
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B. Sleeves: Provide communication sleeves where needed to provide a route from each system
rough-in to the nearest communication closet and as noted below. Provide additional sleeves
for intercom cabling. These sleeves not shown on drawings. Each group of sleeves shall be
located to minimize the length of cabling to serve the associated devices in each room or area.
Provide the quantity and size of sleeves as defined below and as indicated in locations specified

on Drawing:

1.  Rooms with five or less system device rouéh—ins: Two (2) 2-inch sleeves.

2. Rooms with six to ten systems device rough-ins: Three (3) 2-inch sleeves.

3. Rooms with eleven to fifteen system device rough-ins: Four (4) 2-inch sleeves.

C.  Cable Tray Sleeves: Provide EMT sleeves with bushings where shown on drawings or cable
tray passes thru rated walls or provides access into commmunication rooms. hecquar ity of
sleeves shall be as follows or as indicated on the drawings: ' ,

1. 6-inch wide cable tray: Three (3) 3-inch sleeves.

2. 12-inch wide cable tray: Four (4) 4-inch sleeves.

3. 18-inch wide cable tray: Five (5) 4-inch sleeves. KAMIN
4. 24-inch wide cable tray: Seven (7) 4-inch sleeves. _ E-12827

34 GROUNDING AND BONDING

. DTS
A.  Install number 6 AWG green insulated ground conductor thru cable tray sleeves and bond cable

tray sections.

B.  Tor sleeves extending beyond the depth of a single wall, bond cable tray sleeves to cable tray
using number 6 AWG conductor.

3.5 SLEEVE-SEAL INSTALLATION
A.  Install to seal exterior wall penetrations.
Use type and number of sealing elements recommended by manufacturer for pathway or cable
material and size. Position pathway or cable in center of sleeve. Assemble mechanical sleeve

seals and install in annular space between pathway or cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.

3.6 FIRESTOPPING

A.  Apply firestopping to penetrations of fire-rated floor and wall assemblies for communications
installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration Firestopping."

END OF SECTION 270500
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SECTION 280513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:

1. Fire alarm wire and cable.
2. Identification products.

1.3 DEFINITIONS

BICSI: Building Industry Consuiting Service International.

EMI: Electromagnetic interference.

IDC: Insulation displacement connector.

O 0w »

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control and signaling power-limited circuits.

E.  Open Cabling: Passing telecommunications cabling through open space (e.g., between the studs
of a wall cavity).

F. RCDD: Registered Communications Distribution Designer.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified layout technician, installation supervisor, and field inspector.
Source quality-control reports.

C.  Field quality-control reports.
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1.6

1.7

A

A

B.

QUALITY ASSURANCE

Testing Agency Qualifications: An NRTL.

1. Testing Agen(_:y's Fi_eld Supervisor:  Currently certified by BICSI as an RCDD to
supervise on-site testing.

FIELD CONDITIONS

Do not install conductors and cables that are wet, moisture damaged, or mold damaged.

1. Indications that wire and cables are wet or moisture damaged include, but are not limited
to, discoloration and sagging of factory packing materials.

Environmental Limitations: Do not deliver or install UTP, optical fiber, and coaxial cables and
connecting materials until wet work in spaces is complete and dry, and temporary HVAC
system is operating and maintaining ambient temperature and humidity conditions at occupancy
levels during the remainder of the construction period.

PART 2 - PRODUCTS

2.1

2.2

A

B.

A

B.

C.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
CONTROL-CIRCUIT CONDUCTORS

Class 1 Control Circuits: Stranded copper, Type THHN-THWN, complying with UL 83, in
raceway Type XHHN, complying with UL 44, in raceway.

Class 2 Control Circuits: Stranded copper, Type THHN-THWN, complying with UL 83, in
raceway, power-limited cable, complying with UL 83, concealed in building finishes and
Type XHHN, complying with UL 44, in raceway.

Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or TF, complying with
UL 83.
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2.3

A

24

2.5

FIRE ALARM WIRE AND CABLE

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Belden.

Genesis Cable Products; Honeywell International, Inc.
West Penn Wire.

Windy City Wire

PoONDPE

General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70,
Article 760. Color Red.

Signaling Line Circuits: Twisted, shielded pair, not less than No. 18 AWG.

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification Cl,
for power-limited fire alarm signal service Type FPL. NRTL listed and labeled as
complying with UL 1424 and UL 2196 for a 2-hour rating.

Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded
insulation.

1. Low-Voltage Circuits: No. 16 AWG, minimum.

2. Line-Voltage Circuits: No. 12 AWG, minimum.

IDENTIFICATION PRODUCTS

Manufacturers: Subject to compliance with requirements, provide products by the following:
Brady Worldwide, Inc.

Hellermann Tyton North America.

Kroy LLC.
Panduit Corp.

el NS =

Comply with UL 969 for a system of labeling materials, including label stocks, laminating
adhesives, and inks used by label printers.

Comply with requirements in Section 260553 "Identification for Electrical Systems."

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate cables.
Factory test UTP cables according to TIA/EIA-568-C.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.
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PART 3 - EXECUTION

3.1 INSTALLATION OF HANGERS AND SUPPORTS

A.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for installation of supports for cables.

3.2 WIRING METHOD

A. Install wiring in metal pathways and wireways, except above accessible ceilings. Fire alarm
system shall be completely installed in metal raceways. Utilize red colored raceway for fire
alarm cabling.

1.

2.

3.

Minimum conduit size shall be 3/4 inch (21 mm). Control and data transmission wiring
shall not share conduit with other building wiring systems.

Comply with requirements in Section 260533 "Raceways and Boxes for Electrical
Systems."

Utilize “Unenclosed wiring methods” for above accessible ceiling installation.

B.  Wiring within Enclosures:

1. Bundle, lace, and train conductors to terminal points with no excess and without
exceeding manufacturer's limitations on bending radii.

2. Install lacing bars and distribution spools.

3. Separate power-limited and non-power-limited conductors as recommended in writing by
manufacturer.

4. Install conductors parallel with or at right angles to sides and back of enclosure.

5. Connect conductors that are terminated, spliced, or interrupted in any enclosure
associated with intrusion system to terminal blocks.

6. Mark each terminal according to system's wiring diagrams.

7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal
blocks, or plug connectors.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A.  Comply with NECA 1.

B.  Conductors: Size according to system manufacturer's written instructions unless otherwise
indicated.

C.  Unenclosed wiring methods:

1.
2.

Comply with TIA/EIA-568-C.

Cables may not be spliced. Secure and support cables at intervals not exceeding 30
inches (760 mm) within enclosures and not more than 6 inches (150 mm) from cabinets,
boxes, fittings, outlets, racks, frames, and terminals.
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3.

4,

o ~

10.

11.

12.

13.

14.

15.
16.

Do not install bruised, kinked, scored, deformed, or abraded cable. Remove and discard
cable if damaged during installation and replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

Maintain pull strings in all underground raceways after installation of communications
cabling.

Within Cable trays, cable shall be separated from other cabling, bundled and tie wrapped
with Velcro type ties to the tray every 10 feet. Cables shall exit out the top of cable trays
and be supported within 24 inches of exiting cable tray.

Pull cables without exceeding cable manufacturer's recommended pulling tensions.

Pull cables simultaneously if more than one is being installed in same raceway.

Use pulling compound or lubricant if necessary. Use compounds that will not damage
conductor or insulation.

Provide minimum service loop as specified, coiled and secured with Velcro type
fasteners above accessible ceilings at each device location.

Do not route cables through or over structural members at roof deck level, fasten J-hooks
for cables to side or bottom of structural member.

Suspend cable not in a wireway or pathway a maximum of 8 inches (200 mm) below
structural members by cable supports not more than 60 inches (1524 mm) apart.

Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Install J-hooks between conduit stub-ups, sleeves and cable tray network for cable
support to industry standard. Attach J-hooks to structural elements. Do not attach
supports to roof, deck or other building systems. Install J-hook supports for cables not in
cable trays at intervals not to exceed 4 feet on center.

Install cables within dedicated raceway sleeves for wall penetrations.

Install cables parallel and perpendicular to surfaces or exposed structural members, and
follow surface contours.

D.  Separation from EMI Sources:

1.

Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded
copper voice and data communication cable from potential EMI sources, including
electrical power lines and equipment.

Separation between open communications cables or cables in honmetallic raceways and
unshielded power conductors and electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches

(127 mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches
(300 mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches
(600 mm).

Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches
(64 mm).
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UNIVERSITY OF NEBRASKA - LINCOLN 10-11234-00
EAST STADIUM ATHLETIC PERFORMANCE LAB BID SET
LINCOLN, NEBRASKA

3.4

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches
(150 mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches
(300 mm).

4. Separation between cables in grounded metallic raceways and power lines and electrical
equipment located in grounded metallic conduits or enclosures shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches
(75 mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches
(150 mm).

5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and
Larger: A minimum of 48 inches (1200 mm).
6. Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches (127 mm).

FIRE ALARM WIRING INSTALLATION
Comply with NECA 1 and NFPA 72.

Wiring Method: Install wiring in metal raceway according to Section 260533 "Raceways and
Boxes for Electrical Systems."

1. Fire alarm circuits and equipment control wiring associated with the fire alarm system
shall be installed in a dedicated raceway system. This system shall not be used for any
other wire or cable.

Wiring Method:

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated
with the fire alarm system, may not contain any other wire or cable.
2. Fire-Rated Cables: Use of 2-hour, fire-rated fire alarm cables, NFPA 70.

Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to sides and
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess.
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with
the fire alarm system to terminal blocks. Mark each terminal according to the system's wiring
diagrams. Make all connections with approved crimp-on terminal spade lugs, pressure-type
terminal blocks, or plug connectors.

Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or
equipment enclosures where circuit connections are made.
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F.

3.5

3.6

3.7

3.9

Color-Coding: Color-code fire alarm conductors differently from the normal building power
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different
colors for visible alarm-indicating devices. Paint fire alarm system junction boxes and covers
red.

POWER AND CONTROL-CIRCUIT CONDUCTORS

120-V Power Wiring: Install according to Section 260519 "Low-Voltage Electrical Power
Conductors and Cables" unless otherwise indicated.

Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits, No. 14 AWG.

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.

3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.
CONNECTIONS

Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System” for
connecting, terminating, and identifying wires and cables.

FIRESTOPPING

Comply with requirements in Section 078413 "Penetration Firestopping."”

Comply with TIA-569-B, "Firestopping” Annex A.

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding,
Bonding, and Electrical Protection" Chapter.

For low-voltage wiring and cabling, comply with requirements in Section 260526 "Grounding
and Bonding for Electrical Systems."

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply

with requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."
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3.10 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform the following tests and inspections:

1. Visually inspect UTP cable jacket materials for NRTL certification markings. Inspect
cabling terminations to confirm color-coding for pin assignments, and inspect cabling
connections to confirm compliance with TIA/EIA-568-C.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity
between conductors. Test operation of shorting bars in connection blocks. Test cables
after termination but not cross connection.

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-C.
Perform tests with a tester that complies with performance requirements in "Test
Instruments (Normative)" Annex, complying with measurement accuracy specified
in "Measurement Accuracy (Informative)” Annex. Use only test cords and
adapters that are qualified by test equipment manufacturer for channel or link test
configuration.

D. Document data for each measurement. Print data for submittals in a summary report that is
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument
to the computer, save as text files, print, and submit.

E. End-to-end cabling will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION 280513
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 - GENERAL

11

1.2

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Manual fire-alarm boxes.

System smoke detectors.

Notification appliances.

Remote Device Location-Indicating Lights.
Addressable interface device.

agrwdE

Related Sections:

1. Division 26 “Identification for Electrical Systems”
2. Division 26 “Raceway and Boxes for Electrical Systems”
3. Division 27 “Common Work Results for Communications”

This Section includes expanding an existing fire alarm system. The existing fire alarm control
panel is a Siemens model XLSV.

Included in this Section is the required activation of smoke and fire smoke dampers per the
International Building Code. Method shall vary by location and be compliant with Section 716.
3.2.1.

Included in this Section is the connection of the fire alarm system to common ducted
mechanical units for shutdown upon activation of duct mounted detection on supplying
mechanical unit.

Provide all control panels, power supplies, alarm initiating devices, alarm signaling devices,
conduit, wire, fittings and all auxiliary accessories required to provide a complete and operating
system.

The work of this Section shall be performed by one supplying contractor who takes
responsibility for the testing, Field Quality Control and overall completion of the work specified
in the Contract Documents including submittals to authorities having jurisdiction.
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1.3

A

B.

C.

14

15

DEFINITIONS
FACP: Fire Alarm Control Panel.
LED: Light-emitting diode.

NICET: National Institute for Certification in Engineering Technologies.

SYSTEM DESCRIPTION

Noncoded, fully addressable, UL-certified with automatic sensitivity control of smoke detectors
and multiplexed signal transmission, dedicated to fire-alarm service only.

Audible Alarm Indication: By sounding of voice alarm message signals on loudspeakers for
annunciation in areas specified.

Visual Alarm Indication: By xenon-strobe-type units. Units visible from a common point shall
be synchronized.

SUBMITTALS
General Submittal Requirements:

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them
to Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:

a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level Il minimum.
C. Licensed or certified by authorities having jurisdiction.

3. The fire alarm system shall be submitted as one package with the following included:

Product Data: For each type of product indicated. Where more than one model or option of
product is presented on data sheet, provided model and all options shall be clearly identified.
Product data sheet order shall match materials list.

Shop Drawings: For fire-alarm system. Include plans, elevations, sections, details, and
attachments to other work.

1. Comply with recommendations in the "Documentation™ Section of the "Fundamentals of
Fire Alarm Systems™ Chapter in NFPA 72.

2. Complete materials list indicating quantity, model number and description of each item.
Model numbers shall match factory listed model on product data sheets.

3. Include voltage drop calculations for notification appliance circuits.

4. Include battery-size calculations for all panels.
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5.

10.

Include performance parameters and installation details for each detector, verifying that
each detector is listed for complete range of air velocity, temperature, and humidity
possible when air-handling system is operating.

Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts,
drawn to scale and coordinating installation of duct smoke detectors and access to them.
Show critical dimensions that relate to placement and support of sampling tubes, detector
housing, and remote status and alarm indicators. Locate detectors according to
manufacturer's written recommendations.

Include voice/alarm signaling-service equipment rack or console layout, grounding
schematic, amplifier power calculation, and single-line connection diagram.

Include floor plans to indicate final outlet locations showing address of each addressable
device. Show size and route of cable and conduits. Include candela ratings and
voice/alarm wattage tap settings on drawings. Submitted plans shall match scale of
original contract plans provided by Architect/Engineer.

Provide a physical layout diagram of FACP showing location of each sub assembly
within the FACP. Label sub assemblies with model number and indicate function or
purpose.

Terminal connection diagram of the fire alarm control panel showing all wiring
connection points including typical field wiring circuit diagrams.

D.  Qualification Data: For qualified Installer.

E. A complete step-by-step description of the operation of the system.

F. Submit a owner signed copy of delivery receipt for materials as specified in Extra Materials
section below with quantity, description and line item listing of products.

G.  Field quality-control reports.

H.  Operation and Maintenance Data: For fire-alarm systems and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:

1.

2.

w

oo

Comply with the "Records" Section of the "Inspection, Testing and Maintenance"
Chapter in NFPA 72.

Provide "Record of Completion Documents™ according to NFPA 72 article "Permanent
Records" in the "Records" Section of the "Inspection, Testing and Maintenance™ Chapter.
Record copy of site-specific software.

Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of
the same name and include the following:

Frequency of testing of installed components.

Frequency of inspection of installed components.

Requirements and recommendations related to results of maintenance.
Manufacturer's user training manuals.

cooTe

Manufacturer's required maintenance related to system warranty requirements.
Abbreviated operating instructions for mounting at fire-alarm control unit.
Copy of NFPA 25.
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1.6

Software and Firmware Operational Documentation:

1. Program Software Backup: On compact disk, complete with data files.
2. Device address list.

The Contractor shall furnish to the Owner, upon final acceptance of the system, two (2) initial
and two (2) final sets of written operating and maintenance instructions which shall include
copies of all designated approved shop drawings, wiring diagrams, layout drawings, and
installation and operating instructions. The manual shall contain procedures to follow for
testing, troubleshooting, resetting the system, and other functions normal to, and inherent in, the
fire alarm and detection system. The final fire alarm drawings shall be in CAD format on disk.
The Contractor shall furnish the final alarm programming data on disk. The final fire alarm
inspection report shall include a total count of all devices and be placed in the fire alarm panel.
Programming and prints shall use actual room numbers designated by the Owner and not
architectural drawing numbers. Fire alarm panel shall be programmed back to factory defaults
for password codes after warranty.

QUALITY ASSURANCE

Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation
of units required for this Project. This organization shall have a minimum of ten (10) years
experience servicing fire alarm systems and provide twenty-four (24) hour emergency service.

Installer Qualifications: Installation shall be directly supervised by personnel certified by
NICET as fire-alarm Level Il technician.

Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system from
single source from single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application. Fire alarm
control panel shall be UL 9™ Edition listed.

Compliance with Local Requirements: Comply with the applicable building code, local
ordinances, and regulations, and the requirements of the authorities having jurisdiction.

All control equipment shall have transient protection to comply with UL 864 requirements.
Where fire alarm circuits leave the building, additional transient protection shall be provided for
each circuit. Devices shall be UL listed under Standard #497B (Isolated Loop Circuit
Protectors).

Provide 10 percent additional spare capacity on each detection, auxiliary device, annunciation
and notification circuit. Each addressable loop shall have the spare capacity for each class of
device (detection and auxiliary modules) to allow the addition of devices without adding
homerun cabling or hardware to the FACP.

Comply with Americans with Disabilities Act.

Comply with ANSI B117.1 for elevator operation.
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1.7

A

B.

WARRANTY

The Contractor shall warrant the completed fire alarm system wiring and equipment, material
and workmanship to be free from inherent mechanical and electrical defects for a period of one
(1) year from the date of the completed and certified test or from the date of the first beneficial
use.

Upon satisfactory completion of all tests, the manufacturer’s representative shall present to the
Owner a proposal to provide inspections and testing of the system in compliance with the
requirements of the state and local fire codes.

PART 2 - PRODUCTS

2.1

A

2.2

A

2.3

A

24

A

C.

MANUFACTURERS

Manufacturers: Install devices UL Listed as compatible with existing system.

SYSTEMS OPERATIONAL DESCRIPTION

System operation shall match the existing system.

FIRE-ALARM CONTROL UNIT

Existing Fire Alarm Control Unit is a Siemens model XLSV.

SUPPLEMENTARY NOTIFICATION APPLIANCE CIRCUIT PANELS

Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module.
Notification appliances shall be powered by 24-V dc source.

1. Alarm current draw of each notification appliance circuit shall not exceed 85 percent of
the power supply circuit rating.

Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and
automatic transfer switch.

Units shall be activated and monitored by addressable modules connected to fire alarm control
panel. Connection to FACP notification circuits shall not be permitted.

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111-5



UNIVERSITY OF NEBRASKA - LINCOLN 10-11234-00
EAST STADIUM ATHLETIC PERFORMANCE LAB BID SET
LINCOLN, NEBRASKA

2.5

A

2.6

MANUAL FIRE-ALARM BOXES

General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall be
finished in red with molded, raised-letter operating instructions in contrasting color; shall show
visible indication of operation; and shall be mounted on recessed outlet box. If indicated as
surface mounted, provide manufacturer's surface back box.

1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with
integral addressable module arranged to communicate manual-station status (normal,
alarm, or trouble) to fire-alarm control unit.

2. Station Reset: Key switch only.

SYSTEM SMOKE DETECTORS
General Requirements for System Smoke Detectors:

1. Comply with UL 268; operating at 24-V dc, nominal.

2. Detectors shall be two-wire type.

3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm,
or trouble) to fire-alarm control unit.

4, Base Mounting: Detector and associated electronic components shall be mounted in a
twist-lock module that connects to a fixed base. Provide terminals in the fixed base for
connection to building wiring.

5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to
restore them to normal operation.

6. Integral Visual-Indicating Light: LED type indicating detector has operated and power-
on status.

7. Remote Control: Unless otherwise indicated, detectors shall be analog-addressable type,
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm
condition and individually adjustable for sensitivity by fire-alarm control unit.

a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control unit
for 15 or 20 deg F (8 or 11 deg C) per minute.

b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be
settable at fire-alarm control unit to operate at 135 or 155 deg F (57 or 68 deg C).

C. Provide multiple levels of detection sensitivity for each sensor.

8. Relays associated with smoke detectors for door hold-open or damper release shall be
addressable type for control from the FACP and with the auxiliary switches.

Photoelectric Smoke Detectors:

1. Detector address shall be accessible from fire-alarm control unit and shall be able to
identify the detector's location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:

a. Primary status.
b. Device type.
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2.7

C. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

3. Each sensor shall have multiple levels of detection sensitivity.
Duct Smoke Detectors: Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire-alarm control unit and shall be able to
identify the detector's location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:

Primary status.

Device type.

Present average value.

Present sensitivity selected.
Sensor range (normal, dirty, etc.).

®Poo0ow

w

Each sensor shall have multiple levels of detection sensitivity.

4, Sampling Tubes: Design and dimensions as recommended by manufacturer for specific
duct size, air velocity, and installation conditions where applied.

5. Relays associated with duct smoke detectors for mechanical unit shutdown or damper

release shall be addressable type for control from the FACP thru the auxiliary switches.

Relay Fan Shutdown: Rated to interrupt fan motor-control circuit.

7. Provide a remote indicator and test station for each duct detector located greater than 6

feet above finished floor.

o

NOTIFICATION APPLIANCES

General Requirements for Notification Appliances: Connected to notification appliance signal
circuits, equipped for mounting as indicated and with screw terminals for system connections.

1. Combination Devices: Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated and with screw terminals for
system connections.

Visible Notification Appliances: Xenon strobe lights comply with UL 1971, with clear
polycarbonate lens mounted on the faceplate. The word "FIRE" is engraved in minimum
1-inch- (25-mm-) high letters on the lens.

1. Rated Light Output:
a. 15/30/75/110 cd, selectable in the field.
b. Set candela value as indicated on the Drawings with rating visible from the

exterior of the device.

2. Include 177 candela devices in sleeping areas and as indicated.
3. Provide ceiling mounted devices as indicated.
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2.8

2.9

4. Provide weatherproof visual device where indicated.

a. Device to be Wheelock, Inc. #RSSWP series or approved equal

o

Mounting: Wall mounted unless otherwise indicated.

6. For units with guards to prevent physical damage, light output ratings shall be determined
with guards in place.

Flashing shall be in a temporal pattern, synchronized with other units.

Strobe Leads: Factory connected to screw terminals.

0. Mounting Faceplate: Factory finished, white.

o N

Voice/Tone Notification Appliances:

Appliances shall comply with UL 1480 and shall be listed and labeled by an NRTL.

High-Range Units: Rated 2 to 15 W.

Low-Range Units: Rated 1/4to 2 W.

Mounting: semirecessed.

Matching Transformers: Tap range matched to acoustical environment of speaker

location.

Sound Output: 84 dBA (UL 464, 24VAC) minimum. Unit shall have an integral switch

to select high or low dBA level (low setting reduces output by 6dBA).

7. Combination devices consist of factory-combined, audible and visual alarm units in a
single mounting assembly.

8. Ceiling mounted units shall be red and have a round, semi-recessed housing for ceiling
installation. The word "FIRE" is engraved in minimum 1-inch (25-mm) high white letters
on the face.

9.  Provide Speaker only units where indicated.

10.  Provide high output horns with 15W rated output where indicated on drawings.

agkrwdE

S

REMOTE DEVICE LOCATION-INDICATING LIGHTS.

Description: An LED-indicating light in the vicinity of each sprinkler water-flow switch and
valve tamper switches denotes the associated individual device is in an abnormal or trouble
mode. Lamp is flush mounted in a single gang wall plate. A red, laminated, phenolic-resin
identification plate at the indicating light identifies, in engraved white letters, the room where
the valve is located or the protected spaces downstream from the water-flow switch. Monitor
modules shall have an individual LED indicator for each flow switch.

Description: An LED-indicating light in the vicinity of a duct detector located above an
accessible ceiling or as indicated on the drawings. The LED indicates when the associated
device is in an alarm or trouble mode. Lamp is flush mounted in ceiling tile below detector if
applicable, otherwise wall mounted. Provide with magnetic test switch and label with unit and
area served.

ADDRESSABLE INTERFACE DEVICE

Description:  Microelectronic monitor module, NRTL listed for use in providing a system
address for alarm-initiating devices for wired applications.
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B.

C.

D.

Monitor Modules: Addressable module to connect one (1) supervised initiating device to a
signaling line circuit of the fire alarm control panel.

Control Modules: Addressable module to supervise and control the operation of one (1)
conventional notification appliance circuit.

Relay Modules: Addressable module capable of providing direct signal to devices and systems
for control via the fire alarm control panel. Relays shall be Form-C style with rated contacts of
2 Amp resistive load and 1 Amp inductive load.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

C.

D.

E.

WIRING METHOD

Install system completely within metal raceways. Comply with Section “Cables and Conductors
for electronic safety and security.”

EQUIPMENT INSTALLATION
Comply with NFPA 72 for installation of fire-alarm equipment.

Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830 mm)
above the finished floor.

Smoke- or Heat-Detector Spacing:

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors” Section in the "Initiating
Devices" Chapter, for smoke-detector spacing.

2. Locate ceiling-mounted detectors not less than 4 inches (100 mm) from a side wall to the
near edge.

3. Wall Mounted: Locate detectors at least 4 inches (100 mm), but not more than 12 inches
(300 mm), below the ceiling.

4, HVAC: Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-
air opening.

5. Lighting Fixtures: Locate detectors not closer than 12 inches (300 mm) from any part of
a lighting fixture.

Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they
extend the full width of duct. Support both ends of sampling tubes per manufacture’s
recommendations.

Remote Status and Alarm Indicators: Install near each smoke detector and each sprinkler water-
flow switch and valve-tamper switch that is not readily visible from normal viewing position.
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F.

Audible Alarm-Indicating Devices: Install not less than 6 inches (150 mm) below the ceiling.
Install bells and horns on flush-mounted back boxes with the device-operating mechanism
concealed behind a grille. Combine audible and visual alarms at the same location into a single
unit.

Visible Alarm-Indicating Devices: Install at least 6 inches (150 mm) below the ceiling. Install
synchronization module in circuits of devices visible from a common point.

Remote Device Location-Indicating Lights: Locate in easily accessible space with mechanical
rooms or within accessible ceiling below equipment served.

Fire-Alarm Control Unit: Surface mounted, with tops of cabinets not more than 72 inches
(1830 mm) above the finished floor.

Fire Alarm Power Circuit Breakers: Provide red breaker or with red lockable handle or cover
with FIRE ALARM indicated for each fire alarm panel or power supply panel. Identify circuit
in red on panel cover. Identify electrical circuit and location of disconnect with engraved label
on front of each fire alarm panel.

Provide detection in all areas where remote power, control and communication devices are
located.

Water-Flow Detectors and Valve Supervisory Switches: Connect discrete monitor for each
sprinkler valve flow switch to be supervised. Connect monitor for valve tamper switches located
at fire riser.

Post Indicator Valve: Connect transient voltage surge suppression on PIV monitor switch and
discretely monitor switch position.

Duct Detectors shall be furnished, installed and connected by Division 28. Comply with
NFPA 72 and NFPA 90A.

Install relay modules at each controlled door for door hold-open release on local detector alarm
and auxiliary control switches.

Install interface to building elevator controls for recall, notification, power monitoring and
shutdown.

Smoke and Fire/Smoke Dampers: Provided by Division 23 and associated duct detectors
provided under Division 28. Devices wired under Division 26. Provide interlock relay control
wiring to interface Fire Alarm system to damper motors. Coordinate power and control wire
routine to shut dampers.

Install weatherproof exterior devices as indicated.

Installer shall limit the quantity of devices on Notification Appliance Circuits to maintain a
minimum of 10 percent spare capacity.

Connect addressable relay module at each sound system to initiate muting of system during
activation of fire alarm system.
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3.3

A

3.4

3.5

3.6

CONNECTIONS

For fire-protection systems related to doors in fire-rated walls and partitions and to doors in
smoke partitions, comply with requirements in Division 08 Section "Door Hardware." Connect
hardware and devices to fire-alarm system.

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this
Section before making connections.

Make addressable connections with a supervised interface device to the following devices and
systems. Install the interface device less than 3 feet (1 m) from the device controlled. Make an
addressable confirmation connection when such feedback is available at the device or system
being controlled.

1. Smoke dampers in air ducts of designated air-conditioning duct systems.

2. Alarm-initiating connection to elevator recall system and components.

IDENTIFICATION

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Division 26 Section "ldentification for Electrical Systems."

Install framed instructions in a location visible from fire-alarm control unit and remote
annunciators.

Label each device with system address. Label shall be machine printed, clear or white adhesive
tape with high contrast lettering of sufficient size to be easily readable without the use of a
ladder.

Identify modules and relays as to purpose or unit served.

GROUNDING

Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a
ground wire from main service ground to fire-alarm control unit.

FIELD QUALITY CONTROL

Field tests shall be witnessed by-authorities having jurisdiction and the Owner’s representative.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111-11



UNIVERSITY OF NEBRASKA - LINCOLN 10-11234-00
EAST STADIUM ATHLETIC PERFORMANCE LAB BID SET
LINCOLN, NEBRASKA '

D.  Tests and Inspections:
1. Visual Inspection: Conduct visual inspection prior to testing.

a. Inspection shall be based on completed Record Drawings and system
documentation that is required by NFPA 72 in its "Completion Documents,
Preparation" Table in the "Documentatlon" Section of the "Fundamentals of Fire
Alarm Systems" Chapter.

b. Comply with "Visual Inspection Frequenc1es" Table in the "Inspection” Section of
the "Inspection, Testing and Maintenance” Chapter in NFPA 72; retain the
"Initial/Reacceptance" column and list only the installed components.

2. System Testing: - Comply with "Test Methods" Table in the "Testing" Section of the
"Inspection, Testing and Maintenance" Chapter in NFPA 72.

3. Test audible appliances for the pubhc operating mode according to manufacturer's written
instructions. Perform the test using a port_able sound-level meter complying with Type 2
requirements in ANSI S1.4.

4. Test audible appliances for the pnvate operating mode according to manufacturer's
written instructions.

5. Test visible appliances for the public operating mode according to manufacturer's written
instructions.

6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of

Completion" in the "Documentation” Section of the "Fundamentals of Fire Alarm
Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records"
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.

E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or
replaced devices and appliances.

Fire-alarm system will be considered defective if it does not pass tests and inspections.
G.  Prepare test and inspection reports.
Annual Test and Inspection: At the conclusion of the warranty period, test fire-alarm system

complying with visual and testing inspection requirements in NFPA 72. Use forms developed
for initial tests and 1nspect10ns Return all passwords and access restrictions to factory defaults.

END OF SECTION 283111

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111 -12




	C049P139 Bid Add 1 dated 11-16-12
	ADDENDUM NO. 1
	PROJECT NAME:   UNL East Stadium
	UNL PROJECT NUMBER:      C049P139


	!!C049P139 Addendum1 11-16-12
	C049P139 00 45 33 Non-segregated Facilities.pdf
	EQUAL OPPORTUNITY CLAUSE AND CERTIFICATION OF
	Firm Address City State Zip
	Please Return to: University of Nebraska-Lincoln, 1700 Y Street, Lincoln, NE 68588-0645



	Binder1.pdf
	C049P139 00 45 36 Affirmative Action Clause
	C049P139 00 52 13 Agreement Form - Stipulated Sum
	UNIVERSITY OF NEBRASKA

	C049P139 00 60 00 Project Forms
	C049P139 00 61 13 & 14 Bond & Instruc 1-2002
	C049P139 00 62 11 Shop Drawing-Submittal Transmittal
	C049P139 00 62 16 Certificate of Insurance Form
	C049P139 00 62 17 3 - High Limits Instructions
	C049P139 00 62 76-13 Nebraska Resale Form 13
	C049P139 00 62 79 Stored Materials Form
	C049P139 00 62 79A Sample Stored Material Inventory 
	C049P139 00 63 13 Request for Information
	C049P139 00 63 25 Substitution Request Form
	C049P139 00 63 46 Construction Change Directive (CCD)
	C049P139 00 63 57 Change Proposal Request (CPR)
	C049P139 00 63 63 Change Order Form - Sample
	C049P139 00 65 16 Certificate of Substantial Completion
	C049P139 00 65 19 Certificate of Completion
	C049P139 00 72 13 General Conditions - Stipulated Sum
	C049P139 01 10 00 Summary of Work 11-7-12
	C049P139 01 23 00  Alternates 11-7-12
	C049P139 01 25 00 Substitution Procedures
	C049P139 01 26 00 Contract Modification Procedures
	C049P139 01 29 00 Payment Procedures
	C049P139 01 31 19 Project Meetings 11-7-12
	C049P139 01 32 00 Schedule Procedures
	C049P139 01 33 00 Submittal Procedures
	C049P139 01 40 00 Quality Requirements
	C049P139 01 42 00 Reference Standards
	C049P139 01 50 00 Temporary Facilities 11-7-12
	C049P139 01 60 00 Product Requirements
	C049P139 01 73 29 Cutting and Patching
	C049P139 01 77 00 Closeout
	C049P139 00 45 39 Executive Memorandum No 21-Equal Employment Opp.pdf
	Equal Opportunity in Procurement and Contracts


	C049P139 DLR Technical Specs Volume 1 11-7-12.pdf
	Project Manual – Volume 1 of 2 
	DLR Group Project No. 10-11234-00
	^Vol 1.pdf
	Project Manual – Volume 1 of 2
	DLR Group Project No. 10-11234-00

	November 7, 2012

	Div 03.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Suspended slabs.
	2. Division 09 for floor coverings.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, slag cement, and silica fume; subject to compliance with requirements.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	D. Material and Certificates:  For each of the following, submit the products to be used and certificates signed by manufacturers:
	1. Cementitious materials.
	2. Aggregates.
	3. Admixtures.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Floor and slab treatments.
	7. Repair materials.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in material, design and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service perform...
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	D. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 and Section 7, "Lightweight Concrete."
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, 1TGrade 601T4T (Grade 420)4T, deformed.
	B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed.
	C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.

	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, 1TGrade 601T4T (Grade 420)4T, plain-steel bars, cut bars true to length with ends square and free of burrs.
	B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I, gray.

	B. Normal weight aggregates shall meet requirements of ASTM C 33, and shall be from a source approved by the Nebraska Department of Roads.
	1. Coarse aggregate shall be crushed limestone with gradation meeting requirements of Nebraska Department of Roads coarse aggregate for Class 47B concrete. Coarse aggregate shall be a minimum of 30 percent of total aggregate.
	2. Fine aggregate shall be sand gravel with gradation meeting requirements of Nebraska Department of Roads sand gravel.

	C. Lightweight Aggregate:  ASTM C 330, 1T3/4-inch1T4T (19-mm)4T nominal maximum aggregate size.
	D. Water:  ASTM C 162/C 162M and potable.

	2.5 ADMIXTURES
	A. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Accelerating Admixture:  ASTM C 494/C 494M, Type C.
	4. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	5. Water Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	8. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.6 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Available Products:
	a. Axim Concrete Technologies; Cimfilm.
	b. BASF Construction Chemicals, LLC; Confilm.
	c. Burke by Edoco; BurkeFilm.
	d. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; Aquafilm.
	e. Dayton Superior Corporation; Sure Film.
	f. Euclid Chemical Company (The); Eucobar.
	g. L&M Construction Chemicals, Inc.; E-Con.
	h. Meadows, W. R., Inc.; Sealtight Evapre.
	i. Nox-Crete Products Group, Kinsman Corporation; Monofilm.
	j. Sika Corporation, Inc.; SikaFilm.
	k. Symons Corporation, a Dayton Superior Company; Finishing Aid.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 1T9 oz. / sq. yd.1T4T (305 g/sq. m)4T when dry.
	C. Moisture-Retaining Wet Cure Cover:  White synthetic fiber mat with a white 4-mil plastic sheet backing applied to one side.
	1. Products:
	a. Transguard 4000; Reef Industries, Inc.


	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A.
	1. Available Products:
	a. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; Sealcure 1315 WB.
	b. Euclid Chemical Company (The); Super Diamond Clear VOX, Super Aquacure VOX, or Lusterseal WB30.
	c. L&M Construction Chemicals, Inc.; Lumiseal WB Plus.
	d. Meadows, W. R., Inc.; Vocomp-30.
	e. Symons Corporation, a Dayton Superior Company; Cure & Seal 31 Percent E.



	2.7 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1T1/8 inch1T4T (3.2 mm)4T and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1T1/8 to 1/4 inch1T4T (3.2 to 6 mm)4T or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 1T4100 psi1T4T (29 MPa)4T at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1T1/8 inch1T4T (3.2 mm)4T and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1T1/8 to 1/4 inch1T4T (3.2 to 6 mm)4T or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 1T5000 psi1T4T (34.5 MPa)4T at 28 days when tested according to ASTM C 109/C 109M.


	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.


	2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A.  Suspended Slabs:  Proportion structural lightweight concrete mixture as follows:
	1. Minimum Compressive Strength:  1T4000 psi1T4T (27.6 MPa)4T at 28 days.
	2. Calculated Equilibrium Unit Weight:  1T110 lb/cu. ft.1T4T (1762 kg/cu. m)4T plus or minus 1T3 lb/cu. ft.1T4T (48.1 kg/cu. m)4T as determined by ASTM C 567.
	3. Slump Limit:  1T4 inches1T4T (100 mm)4T, plus or minus 1T1 inch1T4T (25 mm)4T.
	4. 40% minimum of total aggregate shall be coarse aggregate.
	5. Maximum Water Cement Ratio:  0.40.
	6. Maximum Cementitious Materials:  600 lb./cy.
	7. Provide high range water reducer or plasticizing admixtures as required to provide a slump of to 7 inches to 9 Inches at placement.
	8. Water shall not be added at the jobsite.
	9. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.


	2.10 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 1T85 and 90 deg F1T4T (30 and 32 deg C)4T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 1T90 deg F1T4T (32 deg C)4T, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...

	3.2 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.3 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 1T6 inches1T4T (150 mm)4T into preceding layer.  Do not insert vibrators...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 1T40 deg F1T4T (4.4 deg C)4T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 1T90 deg F1T4T (32 deg C)4T at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using li...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.4 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces to receive trowel finish

	C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces exposed to view.


	3.5 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Reducer :  Apply evaporation reducer  to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 1T0.2 lb/sq. ft. x h1T4T (1 kg/sq. m x h)4T before and during finishing operations.  Apply according to...
	C. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	1. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...
	2. Curing Methods for Floor Slabs and Toppings shall be as follows:
	a. Adhesive Applied Floor Coverings:  Moisture retaining covers or curing compound that will not interfere with bonding of floor covering.
	b. Adhesive Type Coverings and Coatings Such As Paints and Resinous Coatings:  Moisture retaining covers.
	c. Exposed Concrete Floors With No Hardeners or Sealers:  Curing and sealing compound.



	3.6 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a 1TNo. 161T4T (1.18-mm)4T sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1T1/2 inch1T4T (13 mm)4T in any dimension in solid concrete, but not less than 1T1 inch1T4T (25 mm)4T in depth.  Make edges of cuts perpendicular to concrete surf...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 1T0.01 inch1T4T (0.25 mm)4T wide or that penetrate to reinforcement or completely through unreinforced ...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1T1/4 inch1T4T (6 mm)4T to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer...
	6. Repair defective areas, except random cracks and single holes 1T1 inch1T4T (25 mm)4T or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least...
	7. Repair random cracks and single holes 1T1 inch1T4T (25 mm)4T or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and ap...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.7 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture exceeding 1T5 cu. yd.1T4T (4 cu. m)4T, but less than 1T25 cu. yd.1T4T (19 cu. m)4T, plus one set for each additional 1T50 cu. yd.1T4T (38 cu. m)4T or fract...
	2. Testing Frequency:  Obtain at least one composite sample for each 1T100 cu. yd.1T4T (76 cu. m)4T or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	3. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	4. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mi...
	5. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 1T40 deg F1T4T (4.4 deg C)4T and below and when 1T80 deg F1T4T (27 deg C)4T and above, and one test for each composite sample.
	6. Density:  ASTM C 138/C 138M, fresh density of structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	7. Compression Test Specimens:  ASTM C 31/C 31M.
	a. Cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	1) If 4 x 8 concrete test cylinders are used, cast and laboratory cure one set of four cylinder specimens.


	8. Compressive-Strength Tests:  ASTM C 39/C 39M for standard cylinders; test one laboratory-cured specimenSsS at 7 days and two specimens at 28 days.  For 4 x 8 cylinders test one specimen at 7 days and 3 specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	9. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	10. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name...
	11. Nondestructive Testing:  Rebound hammer, ultrasonic, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	12. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengthSsS, or other requirements have not been met, as directed by Architect.  Testing a...
	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate does not comply with the Contract Documents.

	D. Special Inspection:  Inspection of reinforcing prior to concrete placement, concrete placement and taking of test specimens is required for the following:
	1. Structural slabs.
	END OF SECTION 033000
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes unit masonry assemblies consisting of the following:
	1. Concrete masonry units (CMUs).
	2. Mortar and grout.
	3. Masonry joint reinforcement.
	4. Ties and anchors.
	5. Miscellaneous masonry accessories.

	B. Related Sections include the following:
	1. Division 07 Section "Fire-Resistive Joint Systems" for fire-resistive joint systems at heads of masonry walls.
	2. Division 07 Section "Joint Sealants" for sealing control and expansion joints in unit masonry.


	1.3 DEFINITIONS
	A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.
	B. CMU(s): Concrete masonry units(s).

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide unit masonry that develops indicated net-area compressive strengths (f'RmR) at 28 days.
	B. Determine net-area compressive strength (f'RmR) of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."  Show elevations of reinforced walls.

	C. Qualification Data:  For testing agency.
	D. Material Certificates:  Include statements of material properties indicating compliance with requirements including compliance with standards and type designations within standards.  Provide for each type and size of the following:
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.
	b. For masonry units used in structural masonry, include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	E. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test repots for mortar mixes required to comply with property specification. Test according to ASTM c 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirements.
	F. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of mason...
	G. Cold-Weather and Hot-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with cold-weather requirements.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1093 for testing indicated, as documented according to ASTM E 548.
	B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, through one source from a single manufacturer for each product required.
	C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from a single manufacturer for each cementitious component and from one source or producer for each aggregate.
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	E. Masonry Standard: Comply with ACI 530.1/ASCE 6 /TMS 602 unless modified by requirements in contract Documents

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a m...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns.
	B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect sills, ledges, and projections from mortar droppings.
	2. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects, including...

	2.3 CONCRETE MASONRY UNITS (CMUs)
	A. Shapes:  Provide shapes indicated and as follows:
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide bullnose units for outside corners, unless otherwise indicated.

	B. Concrete Masonry Units:  ASTM C 90.
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1T1900 psi1T4T (13.1 MPa)4T.
	2. Weight Classification:    Light weight, unless otherwise indicated.
	3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.


	2.4 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	1. Fly Ash:  ASTM C 618, Class C or F.

	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with ASTM C 150, Type I or Type III, and hydrated lime complying with ASTM C 207, Type S.
	D. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.

	E. Aggregate for Grout:  ASTM C 404.
	F. Water:  Potable.

	2.5 REINFORCEMENT
	A. Masonry Joint Reinforcement, General:  ASTM A 951.
	1. Interior Walls:   Hot-dip galvanized, carbon steel.
	2. Wire Size for Side Rods:  W1.7 or 1T0.148-inch1T4T (3.8-mm)4T diameter.
	3. Wire Size for Cross Rods:  W1.7 or 1T0.148-inch1T4T (3.8-mm)4T diameter.
	4. Wire Size for Veneer Ties:   W2.8 or 1T0.188-inch1T4T (4.8-mm)4T diameter.
	5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 1T16 inches1T4T (407 mm)4T o.c.
	6. Provide in lengths of not less than 1T10 feet1T4T (3 m)4T, with prefabricated corner and tee units.

	B. Masonry Joint Reinforcement for Single-Wythe Masonry:  Ladder type with single pair of side rods.

	2.6 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made from materials that comply with eight subparagraphs below, unless otherwise indicated.
	1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 153/A 153M, Class B-2 coating.
	2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, hot-dip galvanized after fabrication to comply with ASTM A 153/A 153M.
	3. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

	B. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 1T5/8-inch1T4T (16-mm)4T cover on outside face.  Outer ends of wires are bent 90 degrees and extend 1T2 inches1T4T (50 mm)4T...
	C. Individual Wire Ties:  Rectangular units with closed ends and not less than 1T4 inches1T4T (100 mm)4T wide.
	1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 1T2 inches1T4T (50 mm)4T long may be used for masonry constructed from solid units or hollow units laid with cells horizontal.
	2. Wire:  Fabricate from 1T3/16-inch-1T4T (4.8-mm-)4T diameter, hot-dip galvanized steel wire.

	D. Adjustable Anchors for Connecting to Structure:  Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Anchor Section for Welding to Steel Frame:  Crimped 1T1/4-inch-1T4T (6.4-mm-)4T diameter, hot-dip galvanized steel wire.
	2. Tie Section for Steel Frame:  Triangular-shaped wire tie, sized to extend within 1T1 inch1T4T (25 mm)4T of masonry face, made from 1T0.188-inch-1T4T (4.8-mm-)4T diameter, hot-dip galvanized steel wire.


	2.7 MISCELLANEOUS ANCHORS
	A. Anchor Bolts:  Headed  steel bolts complying with 1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T; with 1TASTM A 5631T4T (ASTM A 563M)4T hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M,...
	B. Postinstalled Anchors:  Provide chemical or torque-controlled expansion anchors, with capability to sustain, without failure, a load equal to six times the load imposed when installed in solid or grouted unit masonry and equal to four times the loa...
	1. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild).
	2. Corrosion Protection:  Stainless-steel components complying with 1TASTM F 593 and ASTM F 594, Alloy Group 1 or 21T4T (ASTM F 738M and ASTM F 836M, Alloy Group 1 or 4)4T for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, for anchors.
	3. Expansion bolts shall be one of the following types and manufacture or approved substitute:
	a. Kwik-Bolt:  Hilti Fastening Systems.
	b. Molly Parabolt: The Molly Company.
	c. Trubolt Wedge: ITW Ramset/Redhead.
	d. Wedge-All:  Simpson Strong-Tie.

	4. Expansion flush anchors shall be Self-Drill anchors manufactured by ITW Ramset/Redhead, or approved substitute.
	5. Screw anchors shall be one of the following types and manufacture or approved substitute:
	a. Tapcon:   Buildex.
	b. Kwik-Con:  Hilti Fastening Systems.
	c. LDT Anchor:  ITW Ramset/Redhead.
	d. Wedge-Bolt:  Powers Fasteners.
	e. Titen HD:   Simpson Strong-Tie.

	6. Adhesive anchors shall be one of the following systems or approved substitute:
	a. Epcon Ceramic 6 Epoxy Anchoring System: ITW Ramset/Redhead.
	b. HIT HY-20 (Hollow), HY-150 (Solid):  Hilti Fastening Systems.
	c. SET:           Simpson Strong-Tie.



	2.8 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, urethane or PVC.
	B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stabi...
	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry unit cells with loops for holding reinforcing bars in cells at locations indicated.  Units are formed from 1T0.142-inch1T4T (3.6-mm)4T steel wire, hot-...
	1. Available Products:
	a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817.
	b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.
	c. Hohmann & Barnard, Inc.; #RB.   (#RB-Twin Rebar Positioner is not acceptable.)
	d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.


	E. Grout Screen:  1/4-inch square monofilament screen fabricated from non-corrosive polypropylene polymers that will not interfere with mortar bond.  Provide screens in bed joint below knock-out bond beams at un-reinforced cells or cells not intended ...
	F. Mesh Wall Tie:  Hot dip galvanized screen conforming to ASTM A 185 and having the following dimensions:  1/2-inch square mesh fabricated from 16 gauge wire.  Install at wall intersections requiring a control joint.

	2.9 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expres...
	1.  Manufacturers:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.10 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Limit cementitious materials in mortar to portland cement and lime.

	B. Preblended Mortar Mixes:  At the Contractor's option, mortar mixes which have been selected, manufactured, and mixed in accordance with ASTM C 780 may be used.
	1. Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.

	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	1. For all concrete masonry, use Type S.

	D. Grout for Unit Masonry:
	1. Comply with ASTM C 476 using proportions as indicated.
	a. Fly ash may be used to replace cement up to a maximum of 20 percent, by weight, of the total cementitious materials.

	2. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	3. Provide grout with a slump of 1T8 to 11 inches1T4T (200 to 280 mm)4T as measured according to ASTM C 143/C 143M.

	E. Epoxy Pointing Mortar:  Mix epoxy pointing mortar to comply with mortar manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	1. Verify that foundations are within tolerances specified.
	2. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:   Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	F. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following:
	1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1T1/8 inch in 10 feet1T4T (3 mm in 3 m)4T, 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T, or 1T1/2 inch...
	2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1T1/4 inch in 10 feet1T4T (6 mm in 3 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1T1/8 inch in 10 feet1T4T (3 mm in 3 m)4T, 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	5. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1T1/8 inch1T4T (3 mm)4T.  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1T1/8 inch1T4T (3 mm)4T.
	6. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1T1/16 inch1T4T (1.5 mm)4T except due to warpage of masonry units within tolerances specified for warpage of units.
	7. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more than 1T1/16 inch1T4T (1.5 mm)4T from one masonry unit to the next.


	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less than nominal 1T4-inch1T4T (100-mm)4T horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 1T4-inch1T4T (100-mm)4T horizontal face dimensions at corners or jambs.
	D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.  Place grout screen in bed joint below knockout bond beams at co...
	G. Fill cores in hollow concrete masonry units with grout 1T24 inches1T4T (600 mm)4T under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	1. Fill cores in hollow concrete masonry units with grout so there is a minimum of twice the embedment length of solid concrete all around expansion bolts, expansion flush anchors, and bolts installed in masonry.

	H. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above, unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.


	3.4 MORTAR BEDDING AND JOINTING
	A. Lay hollow   concrete masonry units as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.
	5. Maintain joint widths indicated, except for minor variations required to maintain bond alignment.  If not indicated, lay walls with 3/8-inch (10-mm) joints.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tooling:  Joints shall be struck flush, and, after mortar has partially set but is still sufficiently plastic to bond, tool joints with a tool which compacts mortar and presses excess mortar out of joint rather than dragging it out.  Joints shall b...
	1. Concave Joints:  Joints shall be tooled concave at exposed masonry, except where other joints are specified.
	2. Raked Joints:  Where indicated on the Drawings, rake joints back 3/8 inch and tool.
	3. Flush Joints:  Joints shall be struck flush at the following locations.
	a. Walls concealed by other finish material.
	b. Joints in chases, cavities, walls concealed above ceilings.



	3.5 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 1T5/8 inch1T4T (16 mm)4T on exterior side of walls, 1T1/2 inch1T4T (13 mm)4T elsewhere.  Lap reinforcement a minimum of 1T6 inches1T4T (150 mm)4T.
	1. Space reinforcement not more than 1T16 inches1T4T (406 mm)4T o.c.
	2. Provide reinforcement not more than 1T8 inches1T4T (203 mm)4T above and below wall openings and extending 1T12 inches1T4T (305 mm)4T beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.6 ANCHORING MASONRY TO STRUCTURAL MEMBERS
	A. Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:
	1. Provide an open space not less than 1T1/2 inch1T4T (13 mm)4T in width between masonry and structural member, unless otherwise indicated.  Keep open space free of mortar and other rigid materials.
	2. Anchor masonry to structural members with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 16 inches o.c. vertically and 24 inches o.c. horizontally.


	3.7 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry using one of the following methods:
	1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side of control joint.  Fill resultant core with grout and rake out joints in exposed faces for application of sealant.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep head joints free and clear of mortar or rake out joint for application of sealant.


	3.8 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other temporary loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space, SandS maximum pour heights, and maximum lift heights.


	3.9 FIELD QUALITY CONTROL
	A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	1. Place grout only after inspectors have verified compliance of grout spaces and grades, sizes, and locations of reinforcement.

	B. Testing Frequency:  One set of tests for each 1T5000 sq. ft.1T4T (465 sq. m)4T of wall area or portion thereof.
	C. Concrete Masonry Unit Test:  For each type of unit provided, per ASTM C 140.
	D. Mortar and grout do not need to be tested since they are specified by proportions.
	E. Special Inspection, Level 1 shall be provided in accord with the 2009 International Building Code.

	3.10 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.11 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.



	Div 05.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Structural steel.

	B. Related Sections include the following:
	1. Division 01 Section "Quality Requirements" for independent testing agency procedures and administrative requirements.
	2. Division 05 Section "Steel Decking" for field installation of shear connectors.
	3. Division 05 Section "Metal Fabrications" for miscellaneous steel fabrications, and other metal items, not defined as structural steel.
	4. Division 09 painting Sections and Division 09 Section "High-Performance Coatings" for surface preparation and priming requirements.


	1.3 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard Practice for Steel Buildings and Bridges," that support design loads.

	1.4 PERFORMANCE REQUIREMENTS
	A. Members and connections not shown on the Drawings shall be designed by the Fabricator to meet requirements of the current issue of the Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings published by the Americ...
	B. Allowable Loads:  When details or reactions are not shown, select connections to support maximum end reactions using Tables for Allowable Loads on Beams in the AISC Manual of Steel Construction for the given shape, span, and steel specified for the...

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned and slip-critical high-strength bolted connections.

	C. Welding certificates.
	D. Qualification Data:  For fabricator.
	E. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with requirements:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Shear stud connectors.
	4. Shop primers.

	F. Source quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category Std.
	1. Fabricators not meeting the requirements above shall employ an approved testing agency to inspect work requiring special inspection when the assembly or fabrication is performed off site.  The testing agency shall furnish weekly inspection reports ...

	B. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."
	C. Comply with applicable provisions of the following specifications and documents:
	1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	a. Paragraph 1.82 of the above code is hereby modified by deleting the first sentence.

	2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."
	3. AISC's "Load and Resistance Factor Design Specification for Structural Steel Buildings."
	4. AISC's "Specification for the Design of Steel Hollow Structural Sections."
	5. AISC's "Specification for Load and Resistance Factor Design of Single-Angle Members."
	6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	E. At Completion of construction, the fabricator shall submit a certificate of compliance to the Building Official and the Architect stating that the Fabrication Work was performed in accordance with the Construction Documents.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from erosion and deterioration.
	1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry or rusty before use.
	2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.


	1.8 COORDINATION
	A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 992/A 992M.
	B. Channels, Angles, M, S-Shapes:  ASTM A 36/A 36M.
	C. Plate and Bar:  ASTM A 36/A 36M.
	D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B , structural tubing.
	E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B.
	F. Welding Electrodes:  Comply with AWS requirements.
	G. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except containing no asbestos fibers.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  1TASTM A 3251T4T (ASTM A 325M)4T, Type 1, heavy hex steel structural bolts; 1TASTM A 5631T4T (ASTM A 563M)4T heavy hex carbon-steel nuts; and 1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon-steel washers.
	3. Finish:  Plain.

	B. Headed Shear Studs:  Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1, Type B.
	C. Threaded Rods:      ASTM A 36/A 36M.
	1. Nuts:  1TASTM A 5631T4T (ASTM A 563M)4T heavy hex carbon steel.
	2. Washers:  1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon steel.
	3. Finish:  Plain.


	2.3 PRIMER
	A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.
	B. Galvanizing Repair Paint:  SSPC-Paint 20.

	2.4 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Load and Resistance Factor Design Specification for Structural Ste...
	1. Mark and match-mark materials for field assembly.
	2. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

	C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 3, "Power Tool Cleaning."
	F. Headed Shear Studs:    Prepare steel surfaces as recommended by manufacturer of shear studs.    Use automatic end welding of headed-stud shear studs according to AWS D1.1 and manufacturer's written instructions.
	G. Holes:  Provide holes required for securing other work to structural steel.  Provide holes for passage of other work through steel framing members only with approval of the Architect.
	1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes or enlarge holes by burning.
	2. Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
	3. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.5 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Pretensioned.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	2.6 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 1T2 inches1T4T (50 mm)4T.
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials.
	5. Galvanized surfaces.

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 3, "Power Tool Cleaning."
	2. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a dry film thickness of not less than 1T1.5 mils1T4T (0.038 mm)4T.  Use priming methods that r...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
	2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  Change color of second coat to distinguish it from first.


	2.7 GALVANIZING
	A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/ A 123M.
	1. Fill vent holes and grind smooth after galvanizing.
	2. Galvanize     exposed to weather.


	2.8 SOURCE QUALITY CONTROL
	A. When required by Paragraph 1.6.A.1., engage an independent testing and inspecting agency to perform shop inspections and tests and to prepare test reports.
	1. Testing agency will conduct and interpret tests and state in each report whether test specimens comply with or deviate from requirements.
	2. Provide testing agency with access to places where structural steel Work is being fabricated or produced so required inspection and testing can be accomplished.

	B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.
	C. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested and inspected according to AWS D1.1 and the following inspection procedures, at testing agency's option:
	1. Liquid Penetrant Inspection:  ASTM E 165.
	2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	3. Ultrasonic Inspection:  ASTM E 164.
	4. Radiographic Inspection:  ASTM E 94.

	D. In addition to visual inspection, shop-welded shear studs  will be tested and inspected according to requirements in AWS D1.1 for stud welding and as follows:
	1. Bend tests will be performed if visual inspections reveal either a less-than- continuous 360-degree flash or welding repairs to any shear stud.
	2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear connectors already tested, according to requirements in AWS D1.1.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments, with steel erector present, for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...
	1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.


	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and " Load and Resistance Factor Design Specification for Structural Steel Buildings."
	B. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	C. Align and adjust various members forming part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments to...
	1. Level and plumb individual members of structure.

	D. Splice members only where indicated.
	E. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut sections within smoothness limits in AWS D1.1.
	F. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.
	G. Shear Studs Headed Anchor Studs:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened unless indicated as pretensioned or slip critical.
	2. Slip critical or pretensioned connections shall be tightened using direct tension indicators.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and " Load and Resistance Factor Design Specification for Structural Steel Buildings" for bearing, adequacy of temporary connections, alignment, and removal of paint on ...
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and high-strength bolted connections.
	B. Bolted Connections:  Field-bolted connections will be tested and inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.
	D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.

	3.6 REPAIRS AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted structural steel, accessories.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

	C. Touchup Painting:  Cleaning and touchup painting of exposed steel are specified in Division 09 painting Sections.
	D. Brush apply two coats of bituminous paint to steel surfaces exposed to earth.  Apply in accord with the manufacturer's recommendations.


	053100 Steel Deck.pdf
	GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Composite floor deck.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete fill.
	2. Division 05 Section "Structural Steel Framing" for shop- and field-welded shear connectors.
	3. Division 09 painting Sections for repair painting of primed deck.


	1.3 SUBMITTALS
	A. Product Data:  For each type of deck, accessory, and product indicated.
	B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.
	C. Product Certificates:  For each type of steel deck, signed by product manufacturer.
	D. Welding certificates.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that each of the following complies with requirements:
	1. Power-actuated mechanical fasteners.


	1.4 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."
	B. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to those tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction.
	1. Fire-Resistance Ratings:  Indicated by design designations of applicable testing and inspecting agency.
	2. Steel deck units shall be identified with appropriate markings of applicable testing and inspecting agency.

	C. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a waterproof covering and ventilate to avoid condensation.

	1.6 COORDINATION
	A. Coordinate installation of sound-absorbing insulation strips in topside ribs of acoustical deck with roofing installation specified in Division 07  to ensure protection of insulation strips against damage from effects of weather and other causes.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Steel Deck:
	a. ASC Profiles, Inc.
	b. Canam Steel Corp.; The Canam Manac Group.
	c. Consolidated Systems, Inc.
	d. D-Mac Industries Inc.
	e. Marlyn Steel Decks, Inc.
	f. New Millennium Building Systems, LLC.
	g. Nucor Corp.; Vulcraft Division.
	h. Roof Deck, Inc.
	i. United Steel Deck, Inc.
	j. Verco Manufacturing Co.
	k. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.



	2.2 COMPOSITE FLOOR DECK
	A. Composite Steel Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite Steel Floor Deck," in SDI Publication No. 30, with the minimu...
	1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 1T331T4T (230)4T,  1TG601T4T (Z180)4T  zinc coating.
	2. Profile Depth:  3 inches (76 mm).
	a. Minimum Section Properties:

	3. Span Condition:  As indicated.


	2.3 ACCESSORIES
	A. General:  Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, No. 12 (5.3 mm) minimum diameter.
	D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 1T33,000 psi1T4T (230 MPa)4T, not less than 1T0.0359-inch1T4T (0.91-mm)4T design uncoated thickness, of same material and finish as deck; of profile indicated or re...
	E. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and other conditions affecting performance.

	3.2 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 30, manufacturer's written instructions, and requirements in this Section.
	B. Install temporary shoring before placing deck panels, if required to meet deflection limitations.
	C. Locate deck bundles to prevent overloading of supporting members.
	D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened.  Do not stretch or contract side-lap interlocks.
	1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting panels.

	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.
	I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical fasteners and install according to deck manufacturer's written instructions.
	1. The fastener manufacturer shall submit shop drawings indicating the proper fasteners to be used in all locations.  Shop drawings shall include information from the bar joist supplier verifying bar joist chord thicknesses.
	2. Space fasteners at same spacing as shown for welds, or at closer spacing if required to provide a diaphragm shear strength equal to the welded diaphragm.  Shop drawings shall indicate the required spacing, locations, and shear values.
	3. Installation of fasteners shall be by an operator trained and licensed by the fastener manufacturer using tool recommended by the manufacturer.


	3.3 FLOOR-DECK INSTALLATION
	A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated and as follows:
	1. Weld Diameter:  1T5/8 inch1T4T (16 mm)4T, nominal.
	3. Weld Spacing:  Space and locate welds as indicated.

	B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, at intervals not exceeding the lesser of half of the span or 1T36 inches1T4T (910 mm)4T, and as follows:
	1. Mechanically fasten with self-drilling, No. 12 (5.3 mm) diameter or larger, carbon-steel screws.
	2. Fasten with a minimum of 1T1-1/2-inch-1T4T (38-mm-)4T long welds.

	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1T1-1/2 inches1T4T (38 mm)4T , with end joints as follows:
	1. End Joints at Composite Floor Deck:   Butted.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Field welds and screws shall be visually inspected.
	C. Mechanical fasteners shall be visually inspected to verify the correct fasteners were used and proper penetration was obtained.
	D. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	E. Remove and replace work that does not comply with specified requirements.
	F. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with specified requirements.

	3.5 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on  top surface and bottom surface of areas not to be painted of prime-painted deck immediately after installation, and apply repair paint.
	1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of deck exposed to view.
	2. Wire brushing, cleaning, and repair painting of bottom deck surfaces in exposed areas to be painted are included in Division 09.

	C. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Exterior non-load-bearing wall framing.
	2. Ceiling joist framing (spanning).
	3. Soffit joist framing (spanning).

	B. Related Sections include the following:
	1. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing, metal-stud framing and ceiling-suspension assemblies.
	2. Division 09 Section "Gypsum Board Shaft Wall Assemblies" for interior non-load-bearing, metal-stud-framed, shaft-wall assemblies.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide cold-formed metal framing capable of withstanding design loads within limits and under conditions indicated.
	1. Design Loads:  As indicated on construction drawings and in accordance with ASCE 7-05 and As follows:
	a. Dead Loads:  Weights of materials and construction.
	b. Wind Loads:  As indicated on construction drawings and in accordance with ASCE 7-05.

	2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater than the following:
	a. Exterior Non-Load-Bearing Framing:  Horizontal deflection of 1/360 of the wall height.
	b. Soffit and Ceiling Joist Framing:  Vertical deflection of 1/360 of the span.

	3. Design framing systems to provide for movement of framing members without damage or overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental effects when subject to a maximum ambient temperat...
	4. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure as follows:
	a. Upward and downward movement of 1T1-1/2 inches1T4T (38 mm)4T.


	B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header Design."
	2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection without regard for contribution of sheathing materials.
	3. Roof Trusses:  Design according to AISI's "Standard for Cold-Formed Steel Framing -Truss Design."


	1.4 SUBMITTALS
	A. Product Data:  For each type of cold-formed metal framing product and accessory indicated.
	B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  Show reinforcing channels, opening framing, supplemental framing, ...
	C. Welding certificates.
	D. Product Test Reports:  From a qualified testing agency, unless otherwise stated, indicating that each of the following complies with requirements, based on evaluation of comprehensive tests for current products:
	1. Steel sheet.
	2. Expansion anchors.
	3. Power-actuated anchors.
	4. Mechanical fasteners.
	5. Vertical deflection clips.
	6. Horizontal drift deflection clips
	7. Miscellaneous structural clips and accessories.


	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	D. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel Framing - General Provisions."
	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering cold-formed metal framing that may be incorporated into the Work include, but are not limited to, the following:
	1. Allied Studco.
	2. AllSteel Products, Inc.
	3. Clark Steel Framing.
	4. Consolidated Fabricators Corp.; Building Products Division.
	5. Custom Stud, Inc.
	6. Dale/Incor.
	7. Dietrich Metal Framing; a Worthington Industries Company.
	8. Formetal Co. Inc. (The).
	9. Innovative Steel Systems.
	10. MarinoWare; a division of Ware Industries.
	11. SCAFCO Corporation.
	12. Steel Construction Systems.
	13. Steeler, Inc.
	14. Super Stud Building Products, Inc.
	15. United Metal Products, Inc.


	2.2 MATERIALS
	A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating weight as follows:
	1. Grade:    As required by structural performance

	B. Steel Sheet for Vertical Deflection  Clips:  ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as follows:
	1. Grade:   As required by structural performance.
	2. Coating:  1TG901T4T (Z275)4T.


	2.3 MISCELLANEOUSEXTERIOR NON-LOAD-BEARING WALL FRAMING
	A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, except bracing members shall be unpunched with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:    As required by structural performance.
	2. Flange Width:   1T1-5/8 inches1T4T (41 mm)4T.

	B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:       Matching steel studs.
	2. Flange Width:  1T1-1/4 inches1T4T (32 mm)4T.

	C. Vertical Deflection Clips:  Manufacturer's standard bypass head clips, capable of accommodating upward and downward vertical displacement of primary structure through positive mechanical attachment to stud web.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dietrich Metal Framing; a Worthington Industries Company.
	b. MarinoWare, a division of Ware Industries.
	c. SCAFCO Corporation
	d. The Steel Network, Inc.


	D. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with flanges designed to support horizontal and lateral loads...
	1. Minimum Base-Metal Thickness:     As required by structural performance.
	2. Flange Width:  2-1/2 inches unless shown otherwise.

	E. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of nested inner and outer tracks; unpunched, with unstiffened flanges.
	1. Outer Track:  Of web depth to allow free vertical movement of inner track, with flanges designed to support horizontal and lateral loads and transfer them to the primary structure, and as follows:
	a. Minimum Base-Metal Thickness:     As required by structural performance.
	b. Flange Width:  2-1/2 inches unless shown otherwise.



	2.4  SEE SPEC SECTION 054400
	2.5 CEILING AND SOFFIT JOIST FRAMING
	A. Steel Ceiling and Soffit Joists:  Manufacturer's standard C-shaped steel sections, of web depths indicated, unpunched, with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:      As required by structural performance.
	2. Flange Width:  1T1-5/8 inches1T4T (41 mm)4T, minimum.


	2.6 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of same grade and coating weight used for framing members.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. Anchor clips.
	5. End clips.
	6. Foundation clips.
	7. Gusset plates.
	8. Stud kickers, knee braces, and girts.
	9. Joist hangers and end closures.
	10. Hole reinforcing plates.
	11. Backer plates.


	2.7 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.
	B. Anchor Bolts:  ASTM F 1554, Grade 36 , threaded carbon-steel hex-headed bolts  and carbon-steel nuts; and flat, hardened-steel washers;
	C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
	D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times design load, as determined by testing per ASTM...
	E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping steel drill screws.
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	F. Welding Electrodes:  Comply with AWS standards.

	2.8 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint:   ASTM A 780.
	B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout containing selected silica sands, portland cement, shrinkage-compensating agents, and plasticizing and water-reducing agents, complying with ASTM C 1107, with flu...
	D. Shims:  Load bearing, high-density multimonomer plastic, nonleaching.
	E. Sealer Gaskets:  Closed-cell neoprene foam, 1T1/4 inch1T4T (6.4 mm)4T thick, selected from manufacturer's standard widths to match width of bottom track or rim track members.

	2.9 FABRICATION
	A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to referenced AISI's specifications and standards, manufacturer's written instructions, and requirements in this ...
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed metal framing members by welding, or screw fastening, as standard with fabricator.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating joined members by not less than three exposed screw threads.

	4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening, according to Shop Drawings.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Spacing:  Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-square tolerance of 1T1/8 inch1T4T (3 mm)4T.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.
	B. After applying sprayed fire-resistive materials, remove only as much of these materials as needed to complete installation of cold-formed framing without reducing thickness of fire-resistive materials below that are required to obtain fire-resistan...
	C. Install load bearing shims or grout between the underside of wall bottom track or rim track and the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface on supporting concrete or masonry construction.
	D. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of foundation wall or slab at stud or joist locations.

	3.3 INSTALLATION, GENERAL
	A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions" and to manufacturer's written instructions unless more stringent requirements are indicated.
	C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line joints with maximum variation in plane and true position between fabricated panels not exceeding 1T1/16 inch1T4T (1.6 mm)4T.

	D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed metal framing members by welding, screw fastening, or power actuated fasteners.    Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, and complying with requirements for spacing, edge distances, and screw penetration.


	E. Install framing members in one-piece lengths unless splice connections are indicated for track or tension members.
	F. Install temporary bracing and supports to secure framing and support loads comparable in intensity to those for which structure was designed.  Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been...
	G. Do not bridge building expansion and control joints with cold-formed metal framing.  Independently frame both sides of joints.
	H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard punched openings.
	J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION
	A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to supporting structure as indicated.
	B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space studs as follows:
	1. Stud Spacing:      As required by structural performance.

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	1. Install single-leg deflection tracks and anchor to building structure.
	2. Install double deep-leg deflection tracks and anchor outer track to building structure.
	3. Connect vertical deflection clips to bypassing and infill studs and anchor to building structure.

	E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not more than 1T48 inches1T4T (1220 mm)4T apart.  Fasten at each stud intersection.
	1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 1T12 inches1T4T (305 mm)4T of single deflection track.  Install a combination of flat, taut, steel sheet straps of width and thickness indicated and stud or stud-t...
	a. Install solid blocking at 1T96-inch1T4T (2440-mm)4T centers.

	2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.

	F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable wall-framing system.

	3.5 JOIST INSTALLATION
	A. Install perimeter joist track sized to match joists.  Align and securely anchor or fasten track to supporting structure at corners, ends, and spacings indicated on Shop Drawings.
	B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position, brace, and reinforce.  Fasten joists to both flanges of joist track.
	1. Install joists over supporting frame with a minimum end bearing of 1T1-1/2 inches1T4T (38 mm)4T.
	2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers, steel clip angles, or steel-stud sections as indicated on Shop Drawings.

	C. Space joists not more than 1T2 inches1T4T (51 mm)4T from abutting walls, and as follows:
	1. Joist Spacing:      As required by structural performance.

	D. Frame openings with built-up joist headers consisting of joist and joist track, nesting joists, or another combination of connected joists if indicated.
	E. Install joist reinforcement at interior supports with single, short length of joist section located directly over interior support, with lapped joists of equal length to joist reinforcement, or as indicated on Shop Drawings.
	1. Install web stiffeners to transfer axial loads of walls above.

	F. Install bridging at intervals indicated on Shop Drawings.  Fasten bridging at each joist intersection as follows:
	1. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and joist-track solid blocking of width and thickness indicated.  Fasten flat straps to bottom flange of joists and secure solid blocking to joist webs.

	G. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange.
	H. Install miscellaneous joist framing and connections, including web stiffeners, closure pieces, clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a complete and stable joist-framing assembly.

	3.6 FIELD QUALITY CONTROL
	A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform field   inspections and prepare reports.
	B. Field and shop welds will be subject to inspection.
	C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	D. Remove and replace work where inspection indicates that it does not comply with specified requirements.
	E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.7 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that cold-formed metal framing is without damage or deterioration at time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	3. Steel framing for backstop support.
	4. Loose bearing and leveling plates for applications where they are not specified in other Sections.
	5. Volleyball post support.
	6. Projector mounting support.
	7. Steel framing support for coiling doors.

	B. Products furnished, but not installed, under this Section:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.
	3. Steel weld plates and angles for casting into concrete for applications where they are not specified in other Sections.

	C. Related Sections:
	1. Section 051200 "Structural Steel Framing."
	2. Section 055213 "Pipe and Tube Railings."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Grout.

	B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated.
	C. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels:  2T1-5/8 by 1-5/8 inches2T6T (41 by 41 mm)6T.
	2. Material:  Cold-rolled steel, ASTM A 1008/A 1008M, structural steel, 2TGrade 332T6T (Grade 230)6T;  2T0.0677-inch2T6T (1.7-mm)6T  minimum thickness;  coated with rust-inhibitive, baked-on, acrylic enamel.


	2.3 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304  stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 2TASTM F 19412T6T (ASTM F 1941M)6T, Class Fe/Zn 5, at exterior walls.  Select fas...
	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, 2TASTM A 307, Grade A2T6T (ASTM F 568M, Property Class 4.6)6T; with hex nuts, 2TASTM A 5632T6T (ASTM A 563M)6T; and, where indicated, flat washers.
	C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, 2TASTM F 5932T6T (ASTM F 738M)6T; with hex nuts, 2TASTM F 5942T6T (ASTM F 836M)6T; and, where indicated, flat washers; Alloy Group 2T12T6T (A1)6T.
	D. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	E. Eyebolts:  ASTM A 489.
	F. Machine Screws:  2TASME B18.6.32T6T (ASME B18.6.7M)6T.
	G. Lag Screws:  2TASME B18.2.12T6T (ASME B18.2.3.8M)6T.
	H. Wood Screws:  Flat head, ASME B18.6.1.
	I. Plain Washers:  Round, 2TASME B18.22.12T6T (ASME B18.22M)6T.
	J. Lock Washers:  Helical, spring type, 2TASME B18.21.12T6T (ASME B18.21.2M)6T.
	K. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing according to ASTM E 48...
	L. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors.
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B 633 or 2TASTM F 19412T6T (ASTM F 1941M)6T, Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 2T12T6T (A1)6T stainless-steel bolts, 2TASTM F 5932T6T (ASTM F 738M)6T, and nuts, 2TASTM F 5942T6T (ASTM F 836M)6T.

	M. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 2T1-5/8 by 7/8 inches2T6T (41 by 22 mm)6T by length indicated with anchor straps or studs not less than 2T3 inches2T6T (75 mm)6T long at no...

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	E. Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.
	F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	G. Concrete:  Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 2T3000 psi2T6T (20 MPa)6T.

	2.5 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 2T1/32 inch2T6T (1 mm)6T unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated.  Locate joints whe...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 2T1/8 by 1-1/2 inches2T6T (3.2 by 38 mm)6T, with a minimum 2T6-inch2T6T (150-mm)6T embedment and 2T2-inch2T6T (50-mm)6T hook...


	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts for units installed after concrete is placed.

	C. Galvanize miscellaneous framing and supports where indicated.

	2.7 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.


	2.8 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction.  Drill plates to receive anchor bolts and for grouting.
	B. Galvanize plates.

	2.9 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for each opening unless otherwise indicated.  Weld adjoining...
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less than 2T8 inches2T6T (200 mm)6T unless otherwise indicated.

	2.10 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work.  Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in co...

	2.11 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.
	C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.12 STEEL AND IRON FINISHES
	A. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
	1. Shop prime with universal shop primer.

	B. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below:
	1. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Other Items:  SSPC-SP 3, "Power Tool Cleaning."

	C. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting.
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.

	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for operable partitions securely to and rigidly brace from building structure.

	3.3 INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces.  Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pa...
	1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 09 painting Sections
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Aluminum tube handrails.


	1.3 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1. Aluminum:  The lesser of minimum yield strength divided by 1.65 or minimum ultimate tensile strength divided by 1.95.

	B. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails:
	a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
	b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.


	C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Railing brackets.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

	1.5 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing from single source from single manufacturer.
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.8 COORDINATION AND SCHEDULING
	A. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.2 ALUMINUM
	A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of alloy and temper designated below for each aluminum fo...
	B. Extruded Structural Round Tubing:  ASTM B 429/B 429M, Alloy 6063-T6.
	1. Provide Standard Weight (Schedule 40) pipe, unless otherwise indicated.

	C. Plate and Sheet:  2TASTM B 2092T6T (ASTM B 209M)6T, Alloy 6061-T6.
	D. Castings:  ASTM B 26/B 26M, Alloy A356.0-T6.

	2.3 FASTENERS
	A. General:  Provide the following:
	1. Aluminum Railings:  Type 304 stainless-steel fasteners.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	2. Provide   square or hex socket flat-head machine screws for exposed fasteners unless otherwise indicated.


	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	1. For aluminum   railings, provide type and alloy as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.

	B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.5 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 2T1/32 inch2T6T (1 mm)6T unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	F. Connections:  Fabricate railings with welded   connections unless otherwise indicated.
	G. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	H. Welded Connections for Aluminum Pipe:  Fabricate railings to interconnect members with concealed internal welds that eliminate surface grinding, using manufacturer's standard system of sleeve and socket fittings.
	I. Form changes in direction as follows:
	1. As detailed.
	2. By radius bends of radius indicated or by inserting prefabricated elbow fittings of radius indicated.

	J. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	K. Close exposed ends of railing members with prefabricated end fittings.
	L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 2T1/4 inch2T6T (6 mm)6T or less.
	M. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.

	2.6 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	2.7 ALUMINUM FINISHES
	A. Mechanical Finish:  AA-M12 (Mechanical Finish:  nonspecular as fabricated).
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 2T1/4 inch in 12 feet2T6T (5 mm in 3 m)6T.

	C. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.2 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.

	3.3 ATTACHING RAILINGS
	A. Attach railings to wall with wall brackets.  Provide brackets with 2T1-1/2-inch2T6T (38-mm)6T clearance from inside face of handrail and finished wall surface.  Locate brackets as indicated or, if not indicated, at spacing required to support struc...
	1. Use type of bracket with predrilled hole for exposed bolt anchorage.
	2. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.

	B. Secure wall brackets and railing end flanges to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.


	3.4 ADJUSTING AND CLEANING
	A. Clean by washing thoroughly with clean water and soap and rinsing with clean water.

	3.5 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	A.  UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  products by J.M. Gruca, Inc., Hercules Systems, Base Mounted Railing System or comparable products by one of the following:
	A.  Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation of railing system.
	1. Verify critical dimensions.
	2. Examine supporting structure.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Decorative-metal-clad panels.
	2. Plywood backing panels.

	B. Related Sections:
	1. Section 055000 "Metal Fabrications" for non-decorative metal fabrications.
	2. Section 057300 "Decorative Metal Railings."


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Decorative formed metal items, including anchors and connections, shall withstand the effects of gravity loads and stresses without exceeding the allowable design working stress of materials involved and without exhibiting ...
	B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...
	C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include finishing materials.
	B. Shop Drawings:  Show fabrication and installation details for decorative formed metal.
	1. Include plans, elevations, component details, and attachments to other work.
	2. Indicate materials and profiles of each decorative formed metal member, fittings, joinery, finishes, fasteners, anchorages, and accessory items.

	C. Samples for Initial Selection:  For products involving selection of color, texture, or design, including mechanical finishes.
	D. Samples for Verification:  For each type of exposed finish required, prepared on 6-inch- (150-mm-) square Samples of metal of same thickness and material indicated for the Work.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  For decorative formed metal elements that house items specified in other Sections.  Show dimensions of housed items, including locations of housing penetrations and attachments, and necessary clearances.
	B. Qualification Data:  For qualified Installer, fabricator, organic-coating applicator and powder-coating applicator.
	C. Welding certificates.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finish of decorative formed metal panels    to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A firm experienced in producing decorative formed metal similar to that indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	B. Installer Qualifications:  Fabricator of products.
	C. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Build mockups for the following types of decorative formed metal:
	a. Decorative formed metal panels at Pedestrian Bridge (Alternate No. 1)
	b. Decorative formed metal panels at 2nd Level Slab Edge.

	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	E. Preinstallation Conference:  Conduct conference at Project site.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver decorative formed metal products wrapped in protective coverings and strapped together in suitable packs or in heavy-duty cartons.  Remove protective coverings before they stain or bond to finished surfaces.
	B. Store products on elevated platforms in a dry location.

	1.9 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls, columns, beams, and other construction contiguous with decorative formed metal by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.10 COORDINATION
	A. Coordinate installation of anchorages for decorative formed metal items.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to...
	B. Coordinate installation of decorative formed metal with adjacent construction to ensure that wall assemblies, flashings, trim, and joint sealants, are protected against damage from the effects of weather, age, corrosion, and other causes.


	PART 2 -  PRODUCTS
	2.1 SHEET METAL
	A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, discolorations, or other imperfections where exposed to view on finished units.
	B. Aluminum Sheet:  Flat sheet complying with ASTM B 209 (ASTM B 209M), alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than strength and durability properties of Alloy 5005-H32.

	2.2 MISCELLANEOUS MATERIALS
	A. Sealants, Interior:  Nonsag, paintable, nonstaining, latex sealant complying with ASTM C 834; of type and grade required to seal joints in decorative formed metal; and as recommended in writing by decorative formed metal manufacturer.
	1. Sealants shall have a VOC content of not more than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Filler Metal and Electrodes:  Provide type and alloy of filler metal and electrodes as recommended by producer of metal to be welded or brazed and as necessary for strength, corrosion resistance, and compatibility in fabricated items.
	1. Use filler metals that will match the color of metal being joined and will not cause discoloration.

	C. Fasteners:  Fabricated from same basic metal and alloy as fastened metal unless otherwise indicated.  Do not use metals that are incompatible with materials joined.
	1. Provide concealed fasteners for interconnecting decorative formed metal items and for attaching them to other work unless  exposed fasteners are unavoidable or are the standard fastening method.
	2. Provide    flat-head machine screws for exposed fasteners unless otherwise indicated.

	D. Nonstructural Anchors:  For applications not indicated to comply with design loads, provide powder-actuated fasteners, metal expansion sleeve anchors or metal-impact expansion anchors of type, size, and material necessary for type of load and insta...
	E. Anchor Materials:
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated.

	F. Backing Materials:  Provided or recommended by decorative formed metal manufacturer.
	1. Plywood Backing Panels:  Exposure 1 sheathing, span rating to suit framing in each location, and 3/4-inch thick

	G. Laminating Adhesive:  Adhesive recommended by metal fabricator that will fully bond metal to backing material and that will prevent telegraphing and oil canning and is compatible with substrate and noncombustible after curing.
	H. Isolation Coating:  Manufacturer's standard bituminous paint .

	2.3 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble decorative formed metal items in shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly an...
	B. Coordinate dimensions and attachment methods of decorative formed metal items with those of adjoining construction to produce integrated assemblies with closely fitting joints and with edges and surfaces aligned unless otherwise indicated.
	C. Form metal to profiles indicated, in lengths indicated on the Drawings to minimize joints.  Produce flat, flush surfaces without cracking or grain separation at bends.  Fold back exposed edges of unsupported sheet metal to form a 1/2-inch- (12-mm-)...
	D. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or both, as needed to provide surface flatness equivalent to stretcher-leveled standard of flatness and sufficient strength for indicated use.
	1. Support joints with concealed stiffeners as needed to hold exposed faces of adjoining sheets in flush alignment.

	E. Build in straps, plates, and brackets as needed to support and anchor fabricated items to adjoining construction.  Reinforce decorative formed metal items as needed to attach and support other construction.
	F. Provide support framing, mounting and attachment clips, splice sleeves, fasteners, and accessories needed to install decorative formed metal items.

	2.4 DECORATIVE METAL-CLAD PANELS (AT PEDESTRIAN BRIDGE AND 2ND LEVEL SLAB EDGE)
	A. UManufacturersU:  Subject to compliance with requirements, provide products by one of the following:
	1. UHi-Tech Metals, IncU.
	2. UIndustrial Louvers IncU.
	3. UMetal Sales & Service, Inc.; Metalwerks DivisionU.
	4. UMM Systems CorporationU.
	5. USouthwest MetalsmithsU.
	6. .

	B. Form decorative metal-clad panels from metal of type and thickness indicated below.  Fabricate to fit tightly to adjoining construction.
	1. Aluminum Sheet:    0.125 inch (3.175 mm).
	a. Finish:    High-performance organic coating.


	C. Closures and Trim:  Form closures and trim from metal of type and thickness indicated above.  Fabricate to fit tightly to adjoining construction.
	D. Laminate metal sheets, of type and thickness indicated above, to plywood backer panels using adhesives recommended by the decorative formed metal manufacturer.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Complete mechanical finishes of flat sheet metal surfaces before fabrication where possible.  After fabrication, finish all joints, bends, abrasions, and other surface blemishes to match sheet finish.
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	D. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated.
	E. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	2.6 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with  AAMA 2605 and containing not less than  70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coa...
	1. Color and Gloss:  Match University of Nebraska “red” school color.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of decorative formed metal.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PLYWOOD BACKER PANEL INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of backer panels or pieces that are too small to use with minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces do not span between fewer than three support membe...
	B. Locate and place backer panels level and plumb and in alignment with adjacent construction.
	C. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated.
	D. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	E. Securely attach to substrate by using fasteners as recommended by the decorative metal panel manufacturer.

	3.3 DECORATIVE FORMED METAL PANEL INSTALLATION
	A. Locate and place decorative formed metal panels level and plumb and in alignment with adjacent construction.  Perform cutting, drilling, and fitting required to install decorative formed metal.
	B. Install decorative formed metal panels to backing panels with adhesive as recommended by manufacturer.
	C. Form tight/hairline butt joints accurately fitted together.
	D. Corrosion Protection:  Apply bituminous paint or other permanent separation materials on concealed surfaces where metals would otherwise be in direct contact with substrate materials that are incompatible or could result in corrosion or deteriorati...

	3.4 ADJUSTING AND CLEANING
	A. Unless otherwise indicated, clean metals by washing thoroughly with clean water and soap, rinsing with clean water, and drying with soft cloths.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit or provide new units.

	3.5 PROTECTION
	A. Protect finishes of decorative formed metal items from damage during construction period.  Remove temporary protective coverings at time of Substantial Completion.




	Div 07.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Glass-fiber blanket insulation.
	2. Mineral-wool blanket insulation.
	3. Vapor retarders.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for insulation installed as part of a perimeter fire-resistive joint system.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each product.

	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during...


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Corporation.
	2. Guardian Building Products, Inc.
	3. Johns Manville.
	4. Knauf Insulation.
	5. Owens Corning.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	C. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows:
	1. Free of Formaldehyde:  Insulation manufactured with 100 percent acrylic binders and no formaldehyde.
	2. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde.

	D. Insulation thickness as indicated on the Drawings.

	2.2 MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Fibrex Insulations Inc.
	2. Owens Corning.
	3. Roxul Inc.
	4. Thermafiber.

	B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combusti...

	2.3 VAPOR RETARDERS
	A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils (0.15 mm) thick, with maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers.
	D. Single-Component Nonsag Urethane Sealant:  ASTM C 920, Type I, Grade NS, Class 25, Use NT related to exposure, and Use O related to vapor-barrier-related substrates.
	E. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and has demonstrated capability to bond vapor retarders securely to substrates indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to...

	3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	1. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	2. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	3. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), support unfaced blankets mechanically.

	C. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Unfaced Glass-Fiber Insulation:  Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu.ft. (40 dg/cu.m).


	3.4 INSTALLATION OF MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Install safing insulation to fill gap at head of interior wall conditions.  Cut safing insulation wider than gap to be filled to ensure compression fit and seal joint between insulation and deck per Division 07 Section "Fire-Resistive Joint Systems...

	3.5 INSTALLATION OF VAPOR RETARDERS
	A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with adhesives or other anchorage system as indicated.  Extend...
	B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
	1.       Before installing vapor retarders, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in vapor retarders with vapor-retarder tape acco...
	2.       Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.

	C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarders.

	3.6 PROTECTION
	A. Protect installed insulation and vapor retarders from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected b...


	078100_jenkins.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes sprayed fire-resistive materials (SFRM).
	B. Related Requirements:
	1. Section 078123 "Intumescent Mastic Fireproofing" for mastic and intumescent fire-resistive coatings.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .
	1. Review products, design ratings, restrained and unrestrained conditions, densities, thicknesses, bond strengths, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Framing plans, schedules, or both, indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 44 deg F (7 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, during...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 SPRAYED FIRE-RESISTIVE MATERIALS
	A. SFRM:  Manufacturer's standard, factory-mixed, lightweight, dry formulation, complying with indicated fire-resistance design, and mixed with water at Project site to form a slurry or mortar before conveyance and application or conveyed in a dry sta...
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.;   AD Southwest Fireproofing Type 7GP; AD Southwest Fireproofing Type 7HD.
	b. Grace, W. R. & Co. - Conn.; Grace Construction Products; Monokote Z106 or Monokote Z106/HY.
	c. Isolatek International; Cafco Blaze-Shield HP or Fendolite M-II.

	2. Bond Strength:  Minimum 430-lbf/sq. ft. (20.59-kPa)   cohesive and adhesive strength based on field testing according to ASTM E 736.
	3. Density:  Not less than 22 lb/cu. ft. (350 kg/cu. m) and   as specified in the approved fire-resistance design, according to ASTM E 605.
	4. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design or ASTM E 605, whichever is thicker, but not less than 0.375 inch (9 mm).
	5. Combustion Characteristics:  ASTM E 136.
	6. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  10 or less.
	b. Smoke-Developed Index:  10 or less.

	7. Compressive Strength:  Minimum 100 lbf/sq. in. (689 kPa) according to ASTM E 761.
	8. Corrosion Resistance:  No evidence of corrosion according to ASTM E 937.
	9. Deflection:  No cracking, spalling, or delamination according to ASTM E 759.
	10. Effect of Impact on Bonding:  No cracking, spalling, or delamination according to ASTM E 760.
	11. Air Erosion:  Maximum weight loss of 0.025 g/sq. ft. (0.270 g/sq. m) in 24 hours according to ASTM E 859.
	12. Fungal Resistance:  Treat products with manufacturer's standard antimicrobial formulation to result in no growth on specimens per ASTM G 21 or rating of 10 according to ASTM D 3274 when tested according to ASTM D 3273.
	13. Finish:   Spray-textured finish.


	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with one or both of the following requirements:
	1. Primer and substrate are identical to those tested in required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	2. Primer's bond strength in required fire-resistance design complies with specified bond strength for fireproofing and with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorit...

	C. Bonding Agent:  Product approved by fireproofing manufacturer and complying with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorities having jurisdiction.
	D. Sealer:  Transparent-drying, water-dispersible, tinted protective coating recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Verify that concrete work on steel deck has been completed before beginning fireproofing work.
	C. Verify that roof construction, installation of roof-top HVAC equipment, and other related work is complete before beginning fireproofing work.
	D. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	E. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, sealers, topcoats, finishing, and other materials and procedures ...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Where sealers are used, apply products that are tinted to differentiate them from fireproofing over which they are applied.
	I. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	J. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	K. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	L. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.10.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.



	078123_jenkins.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes mastic and intumescent fire-resistive coatings (MIFRC).
	B. Related Requirements:
	1. Section 078100 "Applied Fireproofing" for sprayed fire-resistive materials (SFRM).


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review products, design ratings, restrained and unrestrained conditions, thicknesses, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Structural framing plans indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 50 deg F (10 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, durin...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 MASTIC AND INTUMESCENT FIRE-RESISTIVE COATINGS
	A. MIFRC for Interior Applications Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.;   Albi Clad TF.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; AD Firefilm III.
	c. Isolatek International; Cafco SprayFilm-WB 3.

	2. Application:  Designated for "interior general purpose"   use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:    As selected by Architect from manufacturer's full range.


	B. MIFRC for Exterior Applications:  Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.; Albi Clad 800.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; Nullifire S605.
	c. Isolatek International; Cafco SprayFilm-WB 4.

	2. Application:  Designated for "exterior" use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:  As selected by Architect from manufacturer's full range.



	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	C. Topcoat:  Suitable for application over applied fireproofing; of type recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, topcoats, finishing, and other materials and procedures affecting...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	I. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	J. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	K. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.11.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.



	078413-firestop_opsms_sid_jtorres.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Penetrations in fire-resistance-rated walls.
	2. Penetrations in smoke barriers.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for head-of-wall joints.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each penetration firestopping system.  Include location and design designation of qualified testing and inspecting agency.
	1. Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration firestopping condition, submit illustration, with modifications marked, approved by penetration firestopping manu...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for penetration firestopping.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Quali...
	B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:
	1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration Firestopping" Article.  Provide rated systems complying with the following requirements:
	a. Penetration firestopping products bear classification marking of qualified testing and inspecting agency.
	b. Classification markings on penetration firestopping correspond to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, frost, condensation, or ot...
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.
	C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A/D Fire Protection Systems Inc.
	2. Grace Construction Products.
	3. Hilti, Inc.
	4. Johns Manville.
	5. Nelson Firestop Products.
	6. NUCO Inc.
	7. Passive Fire Protection Partners.
	8. RectorSeal Corporation.
	9. Specified Technologies Inc.
	10. 3M Fire Protection Products.
	11. Tremco, Inc.; Tremco Fire Protection Systems Group.
	12. USG Corporation.


	2.2 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.  Penetra...
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 1T0.01-inch wg1T4T (2.49 Pa)4T.
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
	2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	1. L-Rating:  Not exceeding 1T5.0 cfm/sq. ft.1T4T (0.025 cu. m/s per sq. m)4T of penetration opening at 1T0.30-inch wg1T4T (74.7 Pa)4T at both ambient and elevated temperatures.

	D. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested according to UL 1479.
	E. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. Accessories:  Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required.  Use only those components specified by penetration firestopping manufacturer and approved by qual...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-wool-fiber or rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves.


	2.3 FILL MATERIALS
	A. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	B. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	C. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	D. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	E. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one side.
	F. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	G. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where exposed, cover openings with steel-reinforc...
	H. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	I. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below:
	1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless indicated firestopping limits use of nonsag grade for both opening condit...


	2.4 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixi...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration firestopping.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning meth...

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of firestopping.

	C. Install fill materials for firestopping by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

	D. Sleeves containing cabling:  After installation of cabling, install removable pillow type or removable intumescent non-hardening putty type firestopping in all sleeves containing or designated to contain cabling in the future. Standard putties or s...

	3.4 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 1T6 inches1T4T (150 mm)4T of firestopping edge so labels will be visible to anyone seeking to remove penetratin...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occ...

	3.7 PENETRATION FIRESTOPPING SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHEZ.
	B. Provide removable, non-hardening type firestopping systems at communication cabling sleeves either empty of with cables installed.
	C. Firestopping with No Penetrating Items:
	1. UL-Classified Systems:
	a. W-J-0001-0999
	b. W-L-0001-0999.


	D. Firestopping for Metallic Pipes, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-1001-1999.
	b. W-K-1001-1999.
	c. W-L-1001-1999.


	E. Firestopping for Nonmetallic Pipe, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-2001-2999.
	b. W-K-2001-2999.
	c. W-L-2001-2999.


	F. Firestopping for Electrical Cables:
	1. UL-Classified Systems:
	a. W-J-3001-3999.
	b. W-K-3001-3999.
	c. W-L-3001-3999.


	G. Firestopping for Cable Trays with Electric Cables:
	1. UL-Classified Systems:
	a. W-J-4001-4999.
	b. W-K-4001-4999
	c. W-L-4001-4999.


	H. Firestopping for Insulated Pipes:
	1. UL-Classified Systems:
	a. W-J-5001-5999.
	b. W-L-5001-5999.


	I. Firestopping for Miscellaneous Electrical Penetrants:
	1. UL-Classified Systems:
	a. W-J-6001-6999.
	b. W-L-6001-6999.


	J. Firestopping for Miscellaneous Mechanical Penetrants:
	1. UL-Classified Systems:
	a. W-J-7001-7999.
	b. W-L-7001-7999.


	K. Firestopping for Groupings of Penetrants:
	1. UL-Classified Systems:
	a. W-J-8001-8999.
	b. W-L-8001-8999.





	078446-fireresistjoints_opsms_sid_jtorres.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Head-of-wall-joints.

	B. Related Sections:
	1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, horizontal assemblies, and smoke barriers.
	2. Section 079500 "Expansion Control" for fire-resistive architectural joint systems.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of qualified testing agency.
	1. Where Project conditions require modification to a qualified testing agency's illustration for a particular fire-resistive joint system condition, submit illustration, with modifications marked, approved by fire-resistive joint system manufacturer'...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for fire-resistive joint systems.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing fire-resistive joint systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Q...
	B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following requirements:
	1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Fire-resistive joint systems are identical to those tested per testing standard referenced in "Fire-Resistive Joint Systems" Article.  Provide rated systems complying with the following requirements:
	a. Fire-resistive joint system products bear classification marking of qualified testing agency.
	b. Fire-resistive joint systems correspond to those indicated by reference to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or...
	B. Install and cure fire-resistive joint systems per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Notify Owner's testing agency at least seven days in advance of fire-resistive joint system installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies i...
	B. Flexible Sprayable Head-of-Wall Coating:
	1. Available Products:  Subject to compliance with requirements provide one of the following:
	a. CP 672 Speed Spray; Hilti Construction Chemicals, Inc.
	b. FlameSafe FS 3000 Coating; Grace Construction Products.
	c. Metacaulk 1100 Spray Applied Mastic; The RectorSeal Corporation


	C. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	D. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to maintain ratings required.  Use only components specified by fire-resistive joint system man...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	1. Remove from surfaces of joint substrates foreign materials that could interfere with adhesion of fill materials.
	2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with fill materials.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surf...
	C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contac...

	3.3 INSTALLATION
	A. General:  Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of fire-resistive joint system.

	C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance ratings indicated.
	2. Apply fill materials so they contact and adhere to substrates formed by joints.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 2T6 inches2T6T (150 mm)6T of joint edge so labels will be visible to anyone seeking to remove or penetrate ...
	1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as the Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which joints occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration occurs despite such protectio...

	3.7 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHBN.
	B. Head-of-Wall, Fire-Resistive Joint Systems at CMU Walls:
	1. Available UL-Classified Systems:  HW-D-1037.

	C. Head-of-Wall, Fire-Resistive Joint Systems at Gypsum Walls:
	1. Available UL-Classified Systems:  HW-D-0042.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Latex joint sealants.
	4. Acoustical joint sealants.

	B. Related Sections:
	1. Section 042000 "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
	2. Section 079500 "Expansion Control" for building expansion joints.
	3. Section 078446 "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-rated construction.
	4. Section 088000 "Glazing" for glazing sealants.
	5. Section 092900 "Gypsum Board" for sealing perimeter joints.
	6. Section 093000"Tiling" for sealing tile joints.
	7. Section 095113 "Acoustical Panel Ceilings" for sealing edge moldings at perimeters with acoustical sealant.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each application indicated below:
	a. Each kind of sealant and joint substrate indicated.

	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.


	4. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	5. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	D. Field-Adhesion Test Reports:  For each sealant application tested.
	E. Warranties:  Sample of special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section.  Use materials and installation methods specified in this Section.
	D. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 2T40 deg F2T6T (5 deg C)6T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.8 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section with...
	1. Warranty Period:  Two years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TDow Corning Corporation5T; 790.
	b. 5TGE Advanced Materials 5T - Silicones; SilPruf LM SCS2700.
	c. 5TMay National Associates, Inc5T.; Bondaflex Sil 290.
	d. 5TPecora Corporation5T; 890NST.
	e. 5TSika Corporation, Construction Products Division5T; SikaSil-C990.
	f. 5TTremco Incorporated5T; Spectrem 1.


	B. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; 898.



	2.3 URETHANE JOINT SEALANTS
	A. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; Dynatrol II.
	b. Polymeric Systems, Inc.; PSI-270.
	c. Tremco Incorporated; Dymeric 240 or Dymeric 240 FC.


	B. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Use T.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolastic NP 2.
	b. LymTal International, Inc.; Iso-Flex 885 SG.
	c. May National Associates, Inc.; Bondaflex PUR 2 NS.
	d. Pacific Polymers International, Inc.; Elasto-Thane 227 High Shore Type II or Elasto-Thane 227 Type II.
	e. Pecora Corporation; Dynatred.
	f. Sika Corporation, Construction Products Division; Sikaflex - 2c NS or Sikaflex - 2c EZ Mix.
	g. Tremco Incorporated; Vulkem 227.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolac.
	b. Bostik, Inc.; Chem-Calk 600.
	c. May National Associates, Inc.; Bondaflex 600 or Bondaflex Sil-A 700.
	d. Pecora Corporation; AC-20+.
	e. Schnee-Morehead, Inc.; SM 8200.
	f. Tremco Incorporated; Tremflex 834.



	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; AC-20 FTR or AIS-919.
	b. USG Corporation; SHEETROCK Acoustical Sealant.



	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where a...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Pre-cast concrete.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.

	F. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical seala...

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed and cured sealant joints as follows:
	a. Perform 10 tests for the first 2T1000 feet2T6T (300 m)6T of joint length for each kind of sealant and joint substrate.
	b. Perform 1 test for each 2T1000 feet2T6T (300 m)6T of joint length thereafter or 1 test per each floor per elevation.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect tested joints and report on the following:
	a. Whether sealants filled joint cavities and are free of voids.
	b. Whether sealant dimensions and configurations comply with specified requirements.
	c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  Compare these results to determine if adhesio...

	4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	5. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	b. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in flooring.
	c. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.  Joints at painted walls and as follows:
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical joints on exposed surfaces of interior unit masonry, walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors and windows.
	e. Joints between tops of non-loading bearing unit masonry walls and underside of precast plank floors.
	f. Perimeter joints where casework and millwork countertops and cabinets abut walls.
	g. Other joints as indicated.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior expansion control systems.

	B. Related Requirements:
	1. Section 078446 "Fire-Resistive Joint Systems" for liquid-applied joint sealants in fire-resistive building joints.
	2. Section 079200 "Joint Sealants" for liquid-applied joint sealants and for elastomeric sealants without metal frames.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, sections, details, splices, blockout requirement, attachments to other work, and line diagrams showing entire route of each expansion control system.  Where exp...
	B. Samples for Initial Selection:  For each type of expansion control system indicated.
	1. Include manufacturer's color charts showing the full range of colors and finishes available for each exposed metal and elastomeric seal material.

	C. Samples for Verification:  For each type of expansion control system indicated, full width by 6 inches (150 mm) long in size.
	D. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following information in tabular form:
	1. Manufacturer and model number for each expansion control system.
	2. Expansion control system location cross-referenced to Drawings.
	3. Nominal joint width.
	4. Movement capability.
	5. Classification as thermal or seismic.
	6. Materials, colors, and finishes.
	7. Product options.
	8. Fire-resistance ratings.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. General:  Provide expansion control systems of design, basic profile, materials, and operation indicated.  Provide units with capability to accommodate variations in adjacent surfaces.
	1. Furnish units in longest practicable lengths to minimize field splicing.  Install with hairline mitered corners where expansion control systems change direction or abut other materials.
	2. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-connections, and other accessories as required to provide continuous expansion control systems.


	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing and inspecting agency acceptable to authorities having ...
	1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose stream testing.


	2.3 INTERIOR EXPANSION CONTROL SYSTEMS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide product indicated or a comparable product by one of the following:
	1. UBalco, IncU.
	2. UConstruction Specialties, IncU.
	3. Emseal Joint Systems, LTD.
	4. UMM Systems CorporationU.
	5. UWatson Bowman Acme Corp.; a BASF Construction Chemicals businessU.

	B. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	C. Floor-to-Floor  (EJ-1):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD: FSN 110.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Glide plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	D. Floor-to-Floor  (EJ-5):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD.; EMSHIELD DFR2.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.
	b. Fire-Resistance Rating:  Provide expansion control system and fire-barrier assembly with a rating not less than 2 hours.

	3. Type:    Compression seal.
	a. Seal Material: .Traffic-grade silicone coating surface and fire-retardant impregnated foam factory pre-coated on the underside with intumescent fire-proofing material.
	1) Color:  Manufacturer’s standard.



	E. Floor-to-Floor  (EJ-6):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover Plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	F. Floor-to-Floor  (EJ-7):
	1. Basis-of-Design Product:  Emseal Joint System, LTD.; FTN 20/12.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Elastomeric seal surface mounted.
	a. Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	G. Floor-to-Floor  (EJ-8):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-100.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	H. Wall-to-Wall (EJ-4) :
	1. Basis-of-Design Product:  Construction Specialties, Inc.: ASM-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:  Cover plate.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	I. Wall Corner and Wall Ceiling (EJ-2):
	1. Basis-of-Design Product: Construction Specialties, Inc.: GTWC-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:      Elastomeric seal.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.

	b. Seal Material:    Manufacturer's standard.
	1) Color:        As selected by Architect from manufacturer's full range.



	J. Ceiling-to-Ceiling  (EJ-3):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; FWF-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:         Flat seal.
	a. Metal:  Aluminum.
	1) Finish:  Mill.

	b. Seal Material:  Santoprene.
	1) Color:        As selected by Architect from manufacturer's full range.




	2.4 MATERIALS
	A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 (ASTM B 209M), Alloy 6061-T6 for sheet and plate.
	1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in contact with cementitious materials.

	B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be installed in metal frames.
	C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle system and designed to function under compression.
	D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression.
	E. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist the passage of flame and hot gases through a movement joint and to meet performance criteria for required fire-resistance rating.
	F. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.
	G. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other accessories compatible with material in contact, as indicated or required for complete installations.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.6 ALUMINUM FINISHES
	A. Mill finish.
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces where expansion control systems will be installed for installation tolerances and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Prepare substrates according to expansion control system manufacturer's written instructions.
	B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of expansion con...

	3.3 INSTALLATION
	A. Comply with manufacturer's written instructions for storing, handling, and installing expansion control systems and materials unless more stringent requirements are indicated.
	B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems.
	1. Install in true alignment and proper relationship to joints and adjoining finished surfaces measured from established lines and levels.
	2. Adjust for differences between actual structural gap and nominal design gap due to ambient temperature at time of installation.  Notify Architect where discrepancies occur that will affect proper expansion control system installation and performance.
	3. Cut and fit ends to accommodate thermal expansion and contraction of metal without buckling of frames.
	4. Repair or grout blockout as required for continuous frame support using nonmetallic, shrinkage-resistant grout.
	5. Install frames in continuous contact with adjacent surfaces.
	a. Shimming is not permitted.

	6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches (75 mm) from each end and not more than 24 inches (600 mm) o.c.

	C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with manufacturer's written instructions.  Install with minimum number of end joints.
	1. Provide in continuous lengths for straight sections.
	2. Seal transitions according to manufacturer's written instructions.  Vulcanize or heat-weld field-spliced joints as recommended by manufacturer.
	3. Installation:  Mechanically lock seals into frames or adhere to frames with adhesive or pressure-sensitive tape as recommended by manufacturer.

	D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer to both sides of slabs before installing compression seals.
	E. Foam Seals:  Install with adhesive recommended by manufacturer.
	F. Terminate exposed ends of expansion control systems with field- or factory-fabricated termination devices.
	G. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system materials and associated work so complete assemblies comply with assembly performance requirements.
	1. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance throughout length of joint, including transitions and field splices.


	3.4 PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete.  When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.
	B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy construction traffic, remove and properly store cover plates or seals and install temporary protection over expansion control systems.  Reinstall cover pl...




	Div 07.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Glass-fiber blanket insulation.
	2. Mineral-wool blanket insulation.
	3. Vapor retarders.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for insulation installed as part of a perimeter fire-resistive joint system.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each product.

	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during...


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Corporation.
	2. Guardian Building Products, Inc.
	3. Johns Manville.
	4. Knauf Insulation.
	5. Owens Corning.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	C. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows:
	1. Free of Formaldehyde:  Insulation manufactured with 100 percent acrylic binders and no formaldehyde.
	2. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde.

	D. Insulation thickness as indicated on the Drawings.

	2.2 MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Fibrex Insulations Inc.
	2. Owens Corning.
	3. Roxul Inc.
	4. Thermafiber.

	B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combusti...

	2.3 VAPOR RETARDERS
	A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils (0.15 mm) thick, with maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers.
	D. Single-Component Nonsag Urethane Sealant:  ASTM C 920, Type I, Grade NS, Class 25, Use NT related to exposure, and Use O related to vapor-barrier-related substrates.
	E. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and has demonstrated capability to bond vapor retarders securely to substrates indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to...

	3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	1. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	2. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	3. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), support unfaced blankets mechanically.

	C. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Unfaced Glass-Fiber Insulation:  Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu.ft. (40 dg/cu.m).


	3.4 INSTALLATION OF MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Install safing insulation to fill gap at head of interior wall conditions.  Cut safing insulation wider than gap to be filled to ensure compression fit and seal joint between insulation and deck per Division 07 Section "Fire-Resistive Joint Systems...

	3.5 INSTALLATION OF VAPOR RETARDERS
	A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with adhesives or other anchorage system as indicated.  Extend...
	B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
	1.       Before installing vapor retarders, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in vapor retarders with vapor-retarder tape acco...
	2.       Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.

	C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarders.

	3.6 PROTECTION
	A. Protect installed insulation and vapor retarders from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected b...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes sprayed fire-resistive materials (SFRM).
	B. Related Requirements:
	1. Section 078123 "Intumescent Mastic Fireproofing" for mastic and intumescent fire-resistive coatings.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .
	1. Review products, design ratings, restrained and unrestrained conditions, densities, thicknesses, bond strengths, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Framing plans, schedules, or both, indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 44 deg F (7 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, during...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 SPRAYED FIRE-RESISTIVE MATERIALS
	A. SFRM:  Manufacturer's standard, factory-mixed, lightweight, dry formulation, complying with indicated fire-resistance design, and mixed with water at Project site to form a slurry or mortar before conveyance and application or conveyed in a dry sta...
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.;   AD Southwest Fireproofing Type 7GP; AD Southwest Fireproofing Type 7HD.
	b. Grace, W. R. & Co. - Conn.; Grace Construction Products; Monokote Z106 or Monokote Z106/HY.
	c. Isolatek International; Cafco Blaze-Shield HP or Fendolite M-II.

	2. Bond Strength:  Minimum 430-lbf/sq. ft. (20.59-kPa)   cohesive and adhesive strength based on field testing according to ASTM E 736.
	3. Density:  Not less than 22 lb/cu. ft. (350 kg/cu. m) and   as specified in the approved fire-resistance design, according to ASTM E 605.
	4. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design or ASTM E 605, whichever is thicker, but not less than 0.375 inch (9 mm).
	5. Combustion Characteristics:  ASTM E 136.
	6. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  10 or less.
	b. Smoke-Developed Index:  10 or less.

	7. Compressive Strength:  Minimum 100 lbf/sq. in. (689 kPa) according to ASTM E 761.
	8. Corrosion Resistance:  No evidence of corrosion according to ASTM E 937.
	9. Deflection:  No cracking, spalling, or delamination according to ASTM E 759.
	10. Effect of Impact on Bonding:  No cracking, spalling, or delamination according to ASTM E 760.
	11. Air Erosion:  Maximum weight loss of 0.025 g/sq. ft. (0.270 g/sq. m) in 24 hours according to ASTM E 859.
	12. Fungal Resistance:  Treat products with manufacturer's standard antimicrobial formulation to result in no growth on specimens per ASTM G 21 or rating of 10 according to ASTM D 3274 when tested according to ASTM D 3273.
	13. Finish:   Spray-textured finish.


	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with one or both of the following requirements:
	1. Primer and substrate are identical to those tested in required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	2. Primer's bond strength in required fire-resistance design complies with specified bond strength for fireproofing and with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorit...

	C. Bonding Agent:  Product approved by fireproofing manufacturer and complying with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorities having jurisdiction.
	D. Sealer:  Transparent-drying, water-dispersible, tinted protective coating recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Verify that concrete work on steel deck has been completed before beginning fireproofing work.
	C. Verify that roof construction, installation of roof-top HVAC equipment, and other related work is complete before beginning fireproofing work.
	D. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	E. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, sealers, topcoats, finishing, and other materials and procedures ...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Where sealers are used, apply products that are tinted to differentiate them from fireproofing over which they are applied.
	I. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	J. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	K. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	L. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.10.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes mastic and intumescent fire-resistive coatings (MIFRC).
	B. Related Requirements:
	1. Section 078100 "Applied Fireproofing" for sprayed fire-resistive materials (SFRM).


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review products, design ratings, restrained and unrestrained conditions, thicknesses, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Structural framing plans indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 50 deg F (10 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, durin...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 MASTIC AND INTUMESCENT FIRE-RESISTIVE COATINGS
	A. MIFRC for Interior Applications Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.;   Albi Clad TF.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; AD Firefilm III.
	c. Isolatek International; Cafco SprayFilm-WB 3.

	2. Application:  Designated for "interior general purpose"   use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:    As selected by Architect from manufacturer's full range.


	B. MIFRC for Exterior Applications:  Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.; Albi Clad 800.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; Nullifire S605.
	c. Isolatek International; Cafco SprayFilm-WB 4.

	2. Application:  Designated for "exterior" use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:  As selected by Architect from manufacturer's full range.



	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	C. Topcoat:  Suitable for application over applied fireproofing; of type recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, topcoats, finishing, and other materials and procedures affecting...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	I. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	J. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	K. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.11.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Penetrations in fire-resistance-rated walls.
	2. Penetrations in smoke barriers.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for head-of-wall joints.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each penetration firestopping system.  Include location and design designation of qualified testing and inspecting agency.
	1. Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration firestopping condition, submit illustration, with modifications marked, approved by penetration firestopping manu...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for penetration firestopping.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Quali...
	B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:
	1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration Firestopping" Article.  Provide rated systems complying with the following requirements:
	a. Penetration firestopping products bear classification marking of qualified testing and inspecting agency.
	b. Classification markings on penetration firestopping correspond to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, frost, condensation, or ot...
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.
	C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A/D Fire Protection Systems Inc.
	2. Grace Construction Products.
	3. Hilti, Inc.
	4. Johns Manville.
	5. Nelson Firestop Products.
	6. NUCO Inc.
	7. Passive Fire Protection Partners.
	8. RectorSeal Corporation.
	9. Specified Technologies Inc.
	10. 3M Fire Protection Products.
	11. Tremco, Inc.; Tremco Fire Protection Systems Group.
	12. USG Corporation.


	2.2 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.  Penetra...
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 1T0.01-inch wg1T4T (2.49 Pa)4T.
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
	2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	1. L-Rating:  Not exceeding 1T5.0 cfm/sq. ft.1T4T (0.025 cu. m/s per sq. m)4T of penetration opening at 1T0.30-inch wg1T4T (74.7 Pa)4T at both ambient and elevated temperatures.

	D. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested according to UL 1479.
	E. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. Accessories:  Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required.  Use only those components specified by penetration firestopping manufacturer and approved by qual...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-wool-fiber or rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves.


	2.3 FILL MATERIALS
	A. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	B. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	C. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	D. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	E. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one side.
	F. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	G. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where exposed, cover openings with steel-reinforc...
	H. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	I. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below:
	1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless indicated firestopping limits use of nonsag grade for both opening condit...


	2.4 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixi...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration firestopping.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning meth...

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of firestopping.

	C. Install fill materials for firestopping by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

	D. Sleeves containing cabling:  After installation of cabling, install removable pillow type or removable intumescent non-hardening putty type firestopping in all sleeves containing or designated to contain cabling in the future. Standard putties or s...

	3.4 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 1T6 inches1T4T (150 mm)4T of firestopping edge so labels will be visible to anyone seeking to remove penetratin...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occ...

	3.7 PENETRATION FIRESTOPPING SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHEZ.
	B. Provide removable, non-hardening type firestopping systems at communication cabling sleeves either empty of with cables installed.
	C. Firestopping with No Penetrating Items:
	1. UL-Classified Systems:
	a. W-J-0001-0999
	b. W-L-0001-0999.


	D. Firestopping for Metallic Pipes, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-1001-1999.
	b. W-K-1001-1999.
	c. W-L-1001-1999.


	E. Firestopping for Nonmetallic Pipe, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-2001-2999.
	b. W-K-2001-2999.
	c. W-L-2001-2999.


	F. Firestopping for Electrical Cables:
	1. UL-Classified Systems:
	a. W-J-3001-3999.
	b. W-K-3001-3999.
	c. W-L-3001-3999.


	G. Firestopping for Cable Trays with Electric Cables:
	1. UL-Classified Systems:
	a. W-J-4001-4999.
	b. W-K-4001-4999
	c. W-L-4001-4999.


	H. Firestopping for Insulated Pipes:
	1. UL-Classified Systems:
	a. W-J-5001-5999.
	b. W-L-5001-5999.


	I. Firestopping for Miscellaneous Electrical Penetrants:
	1. UL-Classified Systems:
	a. W-J-6001-6999.
	b. W-L-6001-6999.


	J. Firestopping for Miscellaneous Mechanical Penetrants:
	1. UL-Classified Systems:
	a. W-J-7001-7999.
	b. W-L-7001-7999.


	K. Firestopping for Groupings of Penetrants:
	1. UL-Classified Systems:
	a. W-J-8001-8999.
	b. W-L-8001-8999.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Head-of-wall-joints.

	B. Related Sections:
	1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, horizontal assemblies, and smoke barriers.
	2. Section 079500 "Expansion Control" for fire-resistive architectural joint systems.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of qualified testing agency.
	1. Where Project conditions require modification to a qualified testing agency's illustration for a particular fire-resistive joint system condition, submit illustration, with modifications marked, approved by fire-resistive joint system manufacturer'...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for fire-resistive joint systems.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing fire-resistive joint systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Q...
	B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following requirements:
	1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Fire-resistive joint systems are identical to those tested per testing standard referenced in "Fire-Resistive Joint Systems" Article.  Provide rated systems complying with the following requirements:
	a. Fire-resistive joint system products bear classification marking of qualified testing agency.
	b. Fire-resistive joint systems correspond to those indicated by reference to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or...
	B. Install and cure fire-resistive joint systems per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Notify Owner's testing agency at least seven days in advance of fire-resistive joint system installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies i...
	B. Flexible Sprayable Head-of-Wall Coating:
	1. Available Products:  Subject to compliance with requirements provide one of the following:
	a. CP 672 Speed Spray; Hilti Construction Chemicals, Inc.
	b. FlameSafe FS 3000 Coating; Grace Construction Products.
	c. Metacaulk 1100 Spray Applied Mastic; The RectorSeal Corporation


	C. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	D. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to maintain ratings required.  Use only components specified by fire-resistive joint system man...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	1. Remove from surfaces of joint substrates foreign materials that could interfere with adhesion of fill materials.
	2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with fill materials.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surf...
	C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contac...

	3.3 INSTALLATION
	A. General:  Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of fire-resistive joint system.

	C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance ratings indicated.
	2. Apply fill materials so they contact and adhere to substrates formed by joints.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 2T6 inches2T6T (150 mm)6T of joint edge so labels will be visible to anyone seeking to remove or penetrate ...
	1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as the Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which joints occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration occurs despite such protectio...

	3.7 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHBN.
	B. Head-of-Wall, Fire-Resistive Joint Systems at CMU Walls:
	1. Available UL-Classified Systems:  HW-D-1037.

	C. Head-of-Wall, Fire-Resistive Joint Systems at Gypsum Walls:
	1. Available UL-Classified Systems:  HW-D-0042.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Latex joint sealants.
	4. Acoustical joint sealants.

	B. Related Sections:
	1. Section 042000 "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
	2. Section 079500 "Expansion Control" for building expansion joints.
	3. Section 078446 "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-rated construction.
	4. Section 088000 "Glazing" for glazing sealants.
	5. Section 092900 "Gypsum Board" for sealing perimeter joints.
	6. Section 093000"Tiling" for sealing tile joints.
	7. Section 095113 "Acoustical Panel Ceilings" for sealing edge moldings at perimeters with acoustical sealant.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each application indicated below:
	a. Each kind of sealant and joint substrate indicated.

	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.


	4. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	5. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	D. Field-Adhesion Test Reports:  For each sealant application tested.
	E. Warranties:  Sample of special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section.  Use materials and installation methods specified in this Section.
	D. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 2T40 deg F2T6T (5 deg C)6T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.8 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section with...
	1. Warranty Period:  Two years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TDow Corning Corporation5T; 790.
	b. 5TGE Advanced Materials 5T - Silicones; SilPruf LM SCS2700.
	c. 5TMay National Associates, Inc5T.; Bondaflex Sil 290.
	d. 5TPecora Corporation5T; 890NST.
	e. 5TSika Corporation, Construction Products Division5T; SikaSil-C990.
	f. 5TTremco Incorporated5T; Spectrem 1.


	B. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; 898.



	2.3 URETHANE JOINT SEALANTS
	A. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; Dynatrol II.
	b. Polymeric Systems, Inc.; PSI-270.
	c. Tremco Incorporated; Dymeric 240 or Dymeric 240 FC.


	B. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Use T.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolastic NP 2.
	b. LymTal International, Inc.; Iso-Flex 885 SG.
	c. May National Associates, Inc.; Bondaflex PUR 2 NS.
	d. Pacific Polymers International, Inc.; Elasto-Thane 227 High Shore Type II or Elasto-Thane 227 Type II.
	e. Pecora Corporation; Dynatred.
	f. Sika Corporation, Construction Products Division; Sikaflex - 2c NS or Sikaflex - 2c EZ Mix.
	g. Tremco Incorporated; Vulkem 227.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolac.
	b. Bostik, Inc.; Chem-Calk 600.
	c. May National Associates, Inc.; Bondaflex 600 or Bondaflex Sil-A 700.
	d. Pecora Corporation; AC-20+.
	e. Schnee-Morehead, Inc.; SM 8200.
	f. Tremco Incorporated; Tremflex 834.



	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; AC-20 FTR or AIS-919.
	b. USG Corporation; SHEETROCK Acoustical Sealant.



	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where a...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Pre-cast concrete.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.

	F. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical seala...

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed and cured sealant joints as follows:
	a. Perform 10 tests for the first 2T1000 feet2T6T (300 m)6T of joint length for each kind of sealant and joint substrate.
	b. Perform 1 test for each 2T1000 feet2T6T (300 m)6T of joint length thereafter or 1 test per each floor per elevation.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect tested joints and report on the following:
	a. Whether sealants filled joint cavities and are free of voids.
	b. Whether sealant dimensions and configurations comply with specified requirements.
	c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  Compare these results to determine if adhesio...

	4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	5. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	b. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in flooring.
	c. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.  Joints at painted walls and as follows:
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical joints on exposed surfaces of interior unit masonry, walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors and windows.
	e. Joints between tops of non-loading bearing unit masonry walls and underside of precast plank floors.
	f. Perimeter joints where casework and millwork countertops and cabinets abut walls.
	g. Other joints as indicated.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior expansion control systems.

	B. Related Requirements:
	1. Section 078446 "Fire-Resistive Joint Systems" for liquid-applied joint sealants in fire-resistive building joints.
	2. Section 079200 "Joint Sealants" for liquid-applied joint sealants and for elastomeric sealants without metal frames.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, sections, details, splices, blockout requirement, attachments to other work, and line diagrams showing entire route of each expansion control system.  Where exp...
	B. Samples for Initial Selection:  For each type of expansion control system indicated.
	1. Include manufacturer's color charts showing the full range of colors and finishes available for each exposed metal and elastomeric seal material.

	C. Samples for Verification:  For each type of expansion control system indicated, full width by 6 inches (150 mm) long in size.
	D. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following information in tabular form:
	1. Manufacturer and model number for each expansion control system.
	2. Expansion control system location cross-referenced to Drawings.
	3. Nominal joint width.
	4. Movement capability.
	5. Classification as thermal or seismic.
	6. Materials, colors, and finishes.
	7. Product options.
	8. Fire-resistance ratings.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. General:  Provide expansion control systems of design, basic profile, materials, and operation indicated.  Provide units with capability to accommodate variations in adjacent surfaces.
	1. Furnish units in longest practicable lengths to minimize field splicing.  Install with hairline mitered corners where expansion control systems change direction or abut other materials.
	2. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-connections, and other accessories as required to provide continuous expansion control systems.


	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing and inspecting agency acceptable to authorities having ...
	1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose stream testing.


	2.3 INTERIOR EXPANSION CONTROL SYSTEMS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide product indicated or a comparable product by one of the following:
	1. UBalco, IncU.
	2. UConstruction Specialties, IncU.
	3. Emseal Joint Systems, LTD.
	4. UMM Systems CorporationU.
	5. UWatson Bowman Acme Corp.; a BASF Construction Chemicals businessU.

	B. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	C. Floor-to-Floor  (EJ-1):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD: FSN 110.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Glide plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	D. Floor-to-Floor  (EJ-5):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD.; EMSHIELD DFR2.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.
	b. Fire-Resistance Rating:  Provide expansion control system and fire-barrier assembly with a rating not less than 2 hours.

	3. Type:    Compression seal.
	a. Seal Material: .Traffic-grade silicone coating surface and fire-retardant impregnated foam factory pre-coated on the underside with intumescent fire-proofing material.
	1) Color:  Manufacturer’s standard.



	E. Floor-to-Floor  (EJ-6):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover Plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	F. Floor-to-Floor  (EJ-7):
	1. Basis-of-Design Product:  Emseal Joint System, LTD.; FTN 20/12.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Elastomeric seal surface mounted.
	a. Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	G. Floor-to-Floor  (EJ-8):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-100.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	H. Wall-to-Wall (EJ-4) :
	1. Basis-of-Design Product:  Construction Specialties, Inc.: ASM-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:  Cover plate.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	I. Wall Corner and Wall Ceiling (EJ-2):
	1. Basis-of-Design Product: Construction Specialties, Inc.: GTWC-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:      Elastomeric seal.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.

	b. Seal Material:    Manufacturer's standard.
	1) Color:        As selected by Architect from manufacturer's full range.



	J. Ceiling-to-Ceiling  (EJ-3):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; FWF-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:         Flat seal.
	a. Metal:  Aluminum.
	1) Finish:  Mill.

	b. Seal Material:  Santoprene.
	1) Color:        As selected by Architect from manufacturer's full range.




	2.4 MATERIALS
	A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 (ASTM B 209M), Alloy 6061-T6 for sheet and plate.
	1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in contact with cementitious materials.

	B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be installed in metal frames.
	C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle system and designed to function under compression.
	D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression.
	E. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist the passage of flame and hot gases through a movement joint and to meet performance criteria for required fire-resistance rating.
	F. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.
	G. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other accessories compatible with material in contact, as indicated or required for complete installations.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.6 ALUMINUM FINISHES
	A. Mill finish.
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces where expansion control systems will be installed for installation tolerances and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Prepare substrates according to expansion control system manufacturer's written instructions.
	B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of expansion con...

	3.3 INSTALLATION
	A. Comply with manufacturer's written instructions for storing, handling, and installing expansion control systems and materials unless more stringent requirements are indicated.
	B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems.
	1. Install in true alignment and proper relationship to joints and adjoining finished surfaces measured from established lines and levels.
	2. Adjust for differences between actual structural gap and nominal design gap due to ambient temperature at time of installation.  Notify Architect where discrepancies occur that will affect proper expansion control system installation and performance.
	3. Cut and fit ends to accommodate thermal expansion and contraction of metal without buckling of frames.
	4. Repair or grout blockout as required for continuous frame support using nonmetallic, shrinkage-resistant grout.
	5. Install frames in continuous contact with adjacent surfaces.
	a. Shimming is not permitted.

	6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches (75 mm) from each end and not more than 24 inches (600 mm) o.c.

	C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with manufacturer's written instructions.  Install with minimum number of end joints.
	1. Provide in continuous lengths for straight sections.
	2. Seal transitions according to manufacturer's written instructions.  Vulcanize or heat-weld field-spliced joints as recommended by manufacturer.
	3. Installation:  Mechanically lock seals into frames or adhere to frames with adhesive or pressure-sensitive tape as recommended by manufacturer.

	D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer to both sides of slabs before installing compression seals.
	E. Foam Seals:  Install with adhesive recommended by manufacturer.
	F. Terminate exposed ends of expansion control systems with field- or factory-fabricated termination devices.
	G. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system materials and associated work so complete assemblies comply with assembly performance requirements.
	1. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance throughout length of joint, including transitions and field splices.


	3.4 PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete.  When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.
	B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy construction traffic, remove and properly store cover plates or seals and install temporary protection over expansion control systems.  Reinstall cover pl...




	Div 10.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Solid-polymer toilet compartments configured as toilet enclosures and urinal screens.

	B. Related Sections:
	1. Section 102800 "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers, grab bars, purse shelves, and similar accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  For toilet compartments.  Include plans, elevations, sections, details, and attachments to other work.
	1. Show locations of cutouts for compartment-mounted toilet accessories.
	2. Show locations of centerlines of toilet fixtures.
	3. Show overhead support or bracing locations.

	C. Samples for Verification:  For the following products, in manufacturer's standard sizes unless otherwise indicated:
	1. Each type of material, color, and finish required for units, prepared on 2T6-inch-2T6T (152-mm-)6T square Samples of same thickness and material indicated for Work.
	2. Each type of hardware and accessory.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For each type of toilet compartment, from manufacturer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet compartments to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84, or another standard acceptable to authorities having jurisdiction, by a qualified testing agency.  Identify products with appropriate markings of ...
	1. Flame-Spread Index:  75 or less.
	2. Smoke-Developed Index:  450 or less.

	B. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) and Architectural Barriers Act (ABA) Accessibility Guidelines for Buildings an...

	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of toilet fixtures, walls, columns, ceilings, and other construction contiguous with toilet compartments by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate f...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum Castings:  ASTM B 26/B 26M.
	B. Aluminum Extrusions:  2TASTM B 2212T6T (ASTM B 221M)6T.
	C. Stainless-Steel Sheet:  ASTM A 666, Type 304, stretcher-leveled standard of flatness.
	D. Stainless-Steel Castings:  ASTM A 743/A 743M.
	E. Zamac:  ASTM B 86, commercial zinc-alloy die castings.

	2.2 SOLID-POLYMER UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Toilet-Enclosure Style:    Floor Mounted Headrail.
	C. Urinal-Screen Style:  Wall hung.
	D. Door, Panel, Screen, and Pilaster Construction:  Solid, high-density polyethylene (HDPE)   panel material, not less than 2T1 inch2T6T (25 mm)6T thick, seamless, with eased edges, and with homogenous color and pattern throughout thickness of material.
	1. Integral Hinges:  Configure doors and pilasters to receive integral hinges.
	2. Heat-Sink Strip:  Manufacturer's standard continuous, extruded-aluminum or stainless-steel strip fastened to exposed bottom edges of solid-polymer components to prevent burning.
	3. Texture:  Hammered, Rotary Brushed.
	4. Color:   Stainless Steel.

	E. Pilaster Shoes and Sleeves (Caps):  Manufacturer's standard design;   stainless steel.
	F. Brackets (Fittings):
	1. Full-Height (Continuous) Type:  Manufacturer's standard design;   extruded aluminum.


	2.3 ACCESSORIES
	A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and accessories.
	1. Material:  Chrome-plated zamac or Clear-anodized aluminum.
	2. Hinges:  Manufacturer's standard paired, self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees.
	3. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit designed for emergency access and with combination rubber-faced door strike and keeper.  Provide units that comply with regulatory requirements for accessibility at compartments ...
	4. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent in-swinging door from hitting compartment-mounted accessories.
	5. Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors.
	6. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with regulatory requirements for accessibility.  Provide units on both sides of doors at compartments designated as accessible.

	B. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in manufacturer's standard finish.
	C. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-plated steel or brass, finished to match the hardware, with theft-resistant-type heads.  Provide sex-type bolts for through-bolt applications.  For co...

	2.4 FABRICATION
	A. Overhead-Braced Units:  Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, and anchors at pilasters to suit floor conditions.  Provide shoes at pilasters to conceal supports and leveling mechanism.
	B. Urinal-Screen Posts:  Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment at top and bottoms of posts.  Provide shoes and sleeve caps at posts to conceal anchorage.
	C. Door Size and Swings:  Unless otherwise indicated, provide 2T24-inch-2T6T (610-mm-)6T wide, in-swinging doors for standard toilet compartments and 2T36-inch-2T6T (914-mm-)6T wide, out-swinging doors with a minimum 2T32-inch-2T6T (813-mm-)6T wide, c...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, level, and plumb.  Secure units in position with manufacturer's recommended anchoring devices.
	1. Maximum Clearances:
	a. Pilasters and Panels:  2T1/2 inch2T6T (13 mm)6T.
	b. Panels and Walls:  2T1 inch2T6T (25 mm)6T.

	2. Stirrup Brackets:  Secure panels to walls and to pilasters with no fewer than three brackets attached at midpoint and near top and bottom of panel.
	a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.
	c.


	B. Overhead-Braced Units:  Secure pilasters to floor and level, plumb, and tighten.  Set pilasters with anchors penetrating not less than 2T1-3/4 inches2T6T (44 mm)6T into structural floor unless otherwise indicated in manufacturer's written instructi...
	C. Urinal Screens:  Attach with anchoring devices to suit supporting structure.  Set units level and plumb, rigid, and secured to resist lateral impact.

	3.2 ADJUSTING
	A. Hardware Adjustment:  Adjust and lubricate hardware according to hardware manufacturer's written instructions for proper operation.  Set hinges on in-swinging doors to hold doors open approximately 30 degrees from closed position when unlatched.  S...


	102600_WallDoorProtect.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Corner guards.


	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, impact strength, fire-test-response characteristics, dimensions of individual components and profiles, and finishes for each impact-resistant wall protection unit.
	B. Shop Drawings:  For each impact-resistant wall protection unit showing locations and extent.  Include sections, details, and attachments to other work.
	C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each impact-resistant wall protection unit to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain impact-resistant wall protection units from single source from single manufacturer.
	B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of impact-resistant wall protection units and are based on the specific system indicated.  Refer to Section 014000 "Quality Requirements."
	1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store impact-resistant wall protection units in original undamaged packages and containers inside well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity.
	1. Maintain room temperature within storage area at not less than 70 deg F (21 deg C) during the period plastic materials are stored.


	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install impact-resistant wall protection units until building is enclosed and weatherproof, wet work is complete and dry, and HVAC system is operating and maintaining temperature at 70 deg F (21 deg C) ...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Corner-Guard:  Full-size stainless steel corner guards  of maximum length equal to 2 percent of each type, color, and texture of units installed, but no fewer than two, 4-foot- (1.2-m-) long units.

	B. Include mounting and accessory components.  Replacement materials shall be from same production run as installed units.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless-Steel Sheet:  ASTM A 240/A 240M.
	B. Fasteners:  Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts, and other fasteners compatible with items being fastened.  Use security-type fasteners where exposed to view.

	2.2  CORNER GUARDS
	A. Surface-Mounted, Metal Corner Guards (CG):  Fabricated from one-piece, formed or extruded metal with formed edges; with 90- or 135-degree turn to match wall condition.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. UConstruction Specialties, IncU.
	b. UIPC Door and Wall Protection Systems; Division of InPro CorporationU.
	c. UPawling CorporationU.

	2. Material:  Stainless steel, Type 304.
	a. Thickness:  Minimum 0.0625 inch (1.6 mm).
	b. Finish:  Directional satin, No. 4.

	3. Wing Size:  Nominal   3-1/2 by 3-1/2 inches (90 by 90 mm).
	4. Corner Radius:  1/8 inch (3 mm).
	5. Mounting:  Flat-head, countersunk screws through factory-drilled mounting holes.
	6. Corner Guard Height:  4’-0” high, mount bottom at top of wall base.


	2.3 FABRICATION
	A. Fabricate impact-resistant wall protection units to comply with requirements indicated for design, dimensions, and member sizes, including thicknesses of components.
	B. Assemble components in factory to greatest extent possible to minimize field assembly.  Disassemble only as necessary for shipping and handling.
	C. Fabricate components with tight seams and joints with exposed edges rolled.  Provide surfaces free of wrinkles, chips, dents, uneven coloration, and other imperfections.  Fabricate members and fittings to produce flush, smooth, and rigid hairline j...

	2.4 METAL FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Remove tool and die marks and stretch lines, or blend into finish.
	2. Grind and polish surfaces to produce uniform finish, free of cross scratches.
	3. Run grain of directional finishes with long dimension of each piece.
	4. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.

	B. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and wall areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Examine walls to which impact-resistant wall protection will be attached for blocking, grounds, and other solid backing that have been installed in the locations required for secure attachment of support fasteners.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Complete finishing operations, including painting, before installing impact-resistant wall protection system components.
	B. Before installation, clean substrate to remove dust, debris, and loose particles.

	3.3 INSTALLATION
	A. General:  Install impact-resistant wall protection units level, plumb, and true to line without distortions.  Do not use materials with chips, cracks, voids, stains, or other defects that might be visible in the finished Work.

	3.4 CLEANING
	A. Immediately after completion of installation, clean plastic covers and accessories using a standard, ammonia-based, household cleaning agent.



	102800_tltacc_Lourdes_LPS_jrt.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Public-use washroom accessories.
	2. Public-use shower room accessories.

	B. UNL Custodial Services Division Approval:  A complete list of accessory items shall be submitted to UNL Custodial Services Division for review and approval prior to purchase and installation of accessory items.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	1. Construction details and dimensions.
	2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate preparation.
	3. Material and finish descriptions.
	4. Features that will be included for Project.
	5. Manufacturer's warranty.

	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.
	1. Identify products using designations indicated.


	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single source from single manufacturer.

	1.7 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.

	1.8 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  15 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch (0.8-mm) minimum nominal thickness unless otherwise indicated.
	B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch (0.9-mm) minimum nominal thickness.
	C. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating.
	D. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	E. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed.
	F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
	G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
	H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

	2.2 PUBLIC-USE WASHROOM ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
	6. Tubular Specialties Manufacturing, Inc.

	B. Grab Bar (GB-1, GB-2, GB-3, and GB-4):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Mounting:  Flanges with concealed fasteners.
	3. Material:  Stainless steel, 0.05 inch (1.3 mm) thick.
	a. Finish:  Smooth, No. 4 finish (satin).  Provide slip-resistant texture in grip area at showers.

	4. Outside Diameter:   1-1/2 inches (38 mm).
	5. Configuration and Length:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.

	C. Mirror Unit (MR):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Frame:  Stainless-steel angle, 0.05 inch (1.3 mm) thick.
	a. Corners:  Welded and ground smooth.

	3. Hangers:  Produce rigid, tamper- and theft-resistant installation, using one method indicated below at Contractor’s option:
	a. One-piece, galvanized-steel, wall-hanger device with spring-action locking mechanism to hold mirror unit in position with no exposed screws or bolts.
	b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring a special tool to remove.

	4. Size:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.

	D. Combination Paper Towel (Roll) Dispenser/Waste Receptacle (PTD/WR):
	1. Basis-of-Design Product: As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Description:  Combination unit for dispensing preset length of roll paper towels, with removable waste receptacle.  Touch-free Roll Towel Dispenser.
	3. Mounting:  Recessed.
	4. Minimum Towel-Dispenser Capacity:  8-inch- (203-mm-) wide, 800-foot- (244-m-) long roll.
	5. Minimum Waste Receptacle Capacity:  12 gal. (45.4 L).
	6. Material and Finish:  Stainless steel, No. 4 finish (satin).
	7. Liner:  Reusable, vinyl waste-receptacle liner.
	8. Lockset:  Tumbler type for towel dispenser compartment and waste receptacle.

	E. Recessed Specimen Pass-Through Cabinet (SPC)
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part3.


	2.3 PUBLIC-USE SHOWER ROOM ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
	6. Tubular Specialties Manufacturing, Inc.

	B. Shower Curtain Rod (SCR):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Description:  1-1/4-inch (32-mm) OD; fabricated from nominal 0.05-inch- (1.3-mm-) thick stainless steel.
	3. Mounting Flanges:  Stainless-steel flanges designed for exposed fasteners.
	4. Finish:  No. 4 (satin).

	C. Shower Curtain (SC). Provide at each SCR:
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Size:  Minimum 6 inches (152 mm) wider than opening by 72 inches (1828 mm) high.
	3. Material:  Nylon-reinforced vinyl, minimum 10 oz. (284 g) or 0.008-inch- (0.2-mm-) thick vinyl, with integral antibacterial and flame-retardant agents.
	4. Color:  White.
	5. Grommets:  Corrosion resistant at minimum 6 inches (152 mm) o.c. through top hem.
	6. Shower Curtain Hooks:  Chrome-plated or stainless-steel, spring wire curtain hooks with snap fasteners, sized to accommodate specified curtain rod.  Provide one hook per curtain grommet.

	D. Folding Shower Seat (FSS):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Configuration:  L-shaped seat, designed for wheelchair access.
	3. Seat:  Phenolic or polymeric composite of slat-type or one-piece construction in color as selected by Architect.
	4. Mounting Mechanism:  Stainless steel, No. 4 finish (satin).


	2.4 FABRICATION
	A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates.
	B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum of six keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested according to ASTM F 446.

	3.2 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
	B. Remove temporary labels and protective coatings.
	C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

	3.3  TOILET AND BATH  ACCESSORY SCHEDULE
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire protection cabinets for the following:
	a. Portable fire extinguishers.


	B. Related Sections:
	1. Section 104416 "Fire Extinguishers."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for fire protection cabinets.
	1. Fire Protection Cabinets:  Include roughing-in dimensions, details showing mounting methods, relationships of box and trim to surrounding construction, door hardware, cabinet type, trim style, and panel style.

	B. Shop Drawings:  For fire protection cabinets.  Include plans, elevations, sections, details, and attachments to other work.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For fire protection cabinets to include in maintenance manuals.

	1.5 COORDINATION
	A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers indicated are accommodated.
	B. Coordinate sizes and locations of fire protection cabinets with wall depths.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.
	B. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, Class 1 (clear).

	2.2 FIRE PROTECTION CABINET (FEC)
	A. Cabinet Type:  Suitable for fire extinguisher.  .
	1. 6TManufacturers6T:  Subject to compliance with requirements,  provide products by one of the following:
	a. 6TFire End & Croker Corporation6T.
	b. 6TJ. L. Industries, Inc., a division of Activar Construction Products Group6T.
	c. 6TKidde Residential and Commercial Division, Subsidiary of Kidde plc6T.
	d. 6TLarsen's Manufacturing Company6T.
	e. 6TModern Metal Products, Division of Technico Inc.6T
	f. 6TMoon-American6T.
	g. 6TPotter Roemer LLC6T.
	h. 6TWatrous Division, American Specialties, Inc.6T


	B. Cabinet Construction:  Nonrated at locations shown on the Drawings.
	C. Cabinet Material:  Steel sheet.
	1. Shelf:  Same metal and finish as cabinet.

	D. Semirecessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style of trim indicated; with one-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed trim face and wall return...
	1. Rolled-Edge Trim:  3T2-1/2-inch3T7T (64-mm)7T backbend depth.

	E. Cabinet Trim Material:  Same material and finish as door.
	F. Door Material:  Steel sheet.
	G. Door Style: Vertical duo panel with frame.
	H. Door Glazing:  Tempered float glass (clear).
	I. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet type, trim style, and door material and style indicated.
	1. Provide projecting lever handle with cam-action latch or projecting door pull and friction latch or recessed door pull and friction latch.
	2. Provide continuous hinge, of same material and finish as trim, or concealed hinge   permitting door to open 180 degrees.

	J. Accessories:
	1. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.  Locate as directed by Architect.
	a. Identify fire extinguisher in fire protection cabinet with the words "FIRE EXTINGUISHER."
	1) Location:  Applied to cabinet door.
	2) Application Process:  Decals.
	3) Lettering Color:  Red.
	4) Orientation:  Vertical for fire extinguisher cabinet.



	K. Finishes:
	1. Manufacturer's standard baked-enamel paint for the following:
	a. Exterior of cabinet, door and trim except for those surfaces indicated to receive another finish.
	b. Interior of cabinet and door.



	2.3 FABRICATION
	A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub) with trim, frame, door, and hardware to suit cabinet type, trim style, and door style indicated.
	1. Weld joints and grind smooth.
	2. Provide factory-drilled mounting holes.

	B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated and coordinated with cabinet types and trim styles selected.
	1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 3T1/2 inch3T7T (13 mm)7T thick.
	2. Miter and weld perimeter door frames.

	C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth.

	2.4 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces of fire protection cabinets from damage by applying a strippable, temporary protective covering before shipping.
	C. Finish fire protection cabinets after assembly.
	D. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.5 STEEL FINISHES
	A. Surface Preparation:  Remove mill scale and rust, if present, from uncoated steel, complying with SSPC-SP 8, "Pickling". After cleaning, apply a conversion coating suited to the organic coating to be applied over it.
	B. Baked-Enamel or Powder-Coat Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions fo...
	1. Color and Gloss:  As selected by Architect from manufacturer’s full range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine walls and partitions for suitable framing depth and blocking where  semirecessed  cabinets will be installed.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare recesses for semirecessed fire protection cabinets as required by type and size of cabinet and trim style.

	3.3 INSTALLATION
	A. General:  Install fire protection cabinets in locations and at mounting heights indicated or, if not indicated, at heights acceptable to authorities having jurisdiction.
	B. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb.
	C. Identification:  Apply decals at locations indicated.

	3.4 ADJUSTING AND CLEANING
	A. Remove temporary protective coverings and strippable films, if any, as fire protection cabinets are installed unless otherwise indicated in manufacturer's written installation instructions.
	B. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking devices operate properly.
	C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as recommended by manufacturer.
	D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by fire protection cabinet and mounting bracket manufacturers.
	E. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	104416_FireExtinguishers_Lourdes_LPS_jrt.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.
	B. Related Sections:
	1. Section 104413 "Fire Extinguisher Cabinets."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rating and classification, material descriptions, dimensions of individual components and profiles, and finishes for fire extinguisher.

	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For fire extinguishers to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.
	1. Provide fire extinguishers approved, listed, and labeled by FMG.


	1.7 COORDINATION
	A. Coordinate type and capacity of fire extinguishers with fire protection cabinets to ensure fit and function.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Failure of hydrostatic test according to NFPA 10.
	b. Faulty operation of valves or release levers.

	2. Warranty Period:  Six years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers:  Type, size, and capacity for each   fire protection cabinet and mounting bracket indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TAmerex Corporation5T.
	b. 5TAnsul Incorporated; Tyco International Ltd5T.
	c. 5TBadger Fire Protection; a Kidde company5T.
	d. 5TBuckeye Fire Equipment Company5T.
	e. 5TFire End & Croker Corporation5T.
	f. 5TJ. L. Industries, Inc.; a division of Activar Construction Products Group5T.
	g. 5TKidde Residential and Commercial Division; Subsidiary of Kidde plc5T.
	h. 5TLarsen's Manufacturing Company5T.
	i. 5TMoon-American5T.
	j. 5TPem All Fire Extinguisher Corp.; a division of PEM Systems, Inc5T.
	k. 5TPotter Roemer LLC5T.
	l. 5TPyro-Chem; Tyco Safety Products5T.

	2. Valves:  Manufacturer's standard.
	3. Handles and Levers:  Manufacturer's standard.
	4. Instruction Labels:  Include pictorial marking system complying with NFPA 10, Appendix B and bar coding for documenting fire extinguisher location, inspections, maintenance, and recharging.

	B. Multipurpose Dry-Chemical Type in Steel Container:  UL-rated 4-A:60-B:C, 2T10-lb2T6T (4.5-kg)6T nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel container.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged fire extinguishers.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Install fire extinguishers in locations indicated and in compliance with requirements of authorities having jurisdiction.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Athletic metal lockers.
	2. Locker benches.

	B. Related Section:
	1. Section 061000 “Rough Carpentry” for wood furring and grounds.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of metal locker and bench.
	B. Shop Drawings:  For metal lockers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Show locker trim and accessories.
	2. Include locker identification system and numbering sequence.

	C. Samples for Initial Selection:  For units with factory-applied color finishes.
	D. Samples for Verification:  For metal lockers and locker benches, in manufacturer's standard sizes.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For adjusting, repairing, and replacing locker doors and latching mechanisms to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Full-size units of the following metal locker hardware items equal to 10 percent of amount installed for each type and finish installed:
	a. Identification plates.
	b. Hooks.



	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain metal lockers, locker benches, and accessories from single source from single manufacturer.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver metal lockers until spaces to receive them are clean, dry, and ready for their installation.

	1.9 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of recessed openings by field measurements before fabrication.

	1.10 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of work specified in other Sections to ensure that metal lockers can be supported and installed as indicated.

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of metal lockers that fail in materials or workmanship, excluding finish, within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures.
	b. Faulty operation of latches and other door hardware.

	2. Damage from deliberate destruction and vandalism is excluded.
	3. Warranty Period for All-Welded Metal Lockers: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B, suitable for exposed applications.
	B. Steel Tube:  ASTM A 500, cold rolled.
	C. Fasteners:  Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-locking nuts or lock washers for nuts on moving parts.
	D. Anchors:  Material, type, and size required for secure anchorage to each substrate.
	1. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors.


	2.2 ATHLETIC METAL LOCKERS
	A. Products:  Subject to compliance with requirements,  provide products by one of the following:
	1. All-Welded, Athletic Metal Lockers:
	a. Art Metal Products
	b. DeBourgh Mfg. Co.
	c. List Industries Inc.
	d. Lyon Workspace Products, LLC
	e. Penco Products, Inc.; All-Welded Lockers.
	f. Republic Storage Systems Company; All-Welded Ventilated Lockers.


	B. Locker Arrangement:   Single tier.
	1. Locker Size:  12 inches wide by 12 inches deep by 72 inches high single tier.

	C. Material:  Cold-rolled steel sheet.
	D. Body:  Assembled by welding body components together.  Fabricate from unperforated steel sheet with thicknesses as follows:
	1. Tops and Bottoms:  0.060-inch (1.52-mm) nominal thickness, with single bend at edges.
	2. Backs:  0.048-inch (1.21-mm) nominal thickness.
	3. Shelves:  0.060-inch (1.52-mm) nominal thickness, with double bend at front and single bend at sides and back.

	E. Perforated Sides:  Fabricated from 0.060-inch (1.52-mm) nominal-thickness steel sheet with manufacturer's standard diamond perforations.
	F. Frames:  Channel formed; fabricated from 0.060-inch (1.52-mm) nominal-thickness steel sheet or 0.097-inch (2.45-mm) nominal-thickness steel angles; lapped and factory welded at corners; with top and bottom main frames factory welded into vertical m...
	G. Reinforced Bottoms:  Structural channels, formed from 0.075-inch (1.90-mm) nominal-thickness steel sheet; welded to front and rear of side-panel frames.
	H. Perforated Doors:  One piece; fabricated from 0.075-inch (1.90-mm) nominal-thickness steel sheet with manufacturer's standard diamond perforations; formed into channel shape with double bend at vertical edges and with right-angle single bend at hor...
	I. Hinges:  Welded to door and attached to door frame with no fewer than two factory-installed rivets per hinge that is completely concealed and tamper resistant when door is closed; fabricated to swing 180 degrees.
	1. Knuckle Hinges:  Steel, full loop, five or seven knuckles, tight pin; minimum 2 inches (51 mm) high.  Provide no fewer than three hinges for each door more than 42 inches (1067 mm) high.

	J. Recessed Door Handle and Latch:  Stainless-steel cup with integral door pull, recessed so locking device does not protrude beyond face of door; pry and vandal resistant.
	1. Multipoint Latching:  Finger-lift latch control designed for use with built-in combination locks, built-in cylinder locks, or padlocks; positive automatic latching and prelocking.
	a. Latch Hooks:  Equip doors less than 48 inches (1219 mm) high with two latch hooks; fabricated from 0.120-inch (3.04-mm) nominal-thickness steel sheet; welded to full-height door strikes; with resilient silencer on each latch hook.
	b. Latching Mechanism:  Manufacturer's standard, rattle-free latching mechanism and moving components isolated to prevent metal-to-metal contact, and incorporating a prelocking device that allows locker door to be locked while door is open and then cl...


	K. Combination Padlocks:   Provided by Owner.
	L. Equipment:  Equip each metal locker with identification plate and the following unless otherwise indicated:
	1. Single-Tier Units:  Shelf, one double-prong ceiling hook and two single-prong wall hooks.

	M. Accessories:
	1. Filler Panels:  Fabricated from 0.048-inch (1.21-mm) nominal-thickness steel sheet.

	N. Finish:  Baked enamel or powder coat.
	1. Color(s):    As selected by Architect from manufacturer's full range.


	2.3 LOCKER BENCHES
	A. Provide bench units with overall assembly height of 17-1/2 inches (445 mm).
	B. Bench Tops:  Manufacturer's standard one-piece units, with rounded corners and edges.
	1. Size:  Minimum 9-1/2 inches wide by 1-1/4 inches thick (241 mm wide by 32 mm thick).
	2. Laminated clear hardwood with one coat of clear sealer on all surfaces and one coat of clear lacquer on top and sides.

	C. Freestanding Pedestals: Manufacturer's standard supports, with predrilled fastener holes for attaching bench top, complete with fasteners, and as follows:
	1. Aluminum: 1/8-inch-thick by 3-inch-wide (3-mm-thick by 76-mm-wide) channel or 1/4-inch-thick by 3-inch-wide (6-mm-thick by 76-mm-wide) bar stock, shaped into trapezoidal form; with nonskid pads at bottom.
	a. Finish:  Clear anodic finish.


	D. Materials:
	1. Extruded Aluminum: ASTM B 221 (ASTM B 221M), alloy and temper recommended by aluminum producer and manufacturer for type of use and finish indicated.


	2.4 FABRICATION
	A. Fabricate metal lockers square, rigid, and without warp and with metal faces flat and free of dents or distortion.  Make exposed metal edges safe to touch and free of sharp edges and burrs.
	1. Form body panels, doors, shelves, and accessories from one-piece steel sheet unless otherwise indicated.
	2. Provide fasteners, filler plates, supports, clips, and closures as required for complete installation.

	B. Fabricate each metal locker with an individual door and frame; individual top, bottom, and back; and common intermediate uprights separating compartments.  Factory weld frame members of each metal locker together to form a rigid, one-piece assembly.
	C. All-Welded Construction:  Factory preassemble metal lockers by welding all joints, seams, and connections; with no bolts, nuts, screws, or rivets used in assembly of main locker groups.  Factory weld main locker groups into one-piece structures.  G...
	D. Continuous Base:  Formed into channel or zee profile for stiffness, and fabricated in lengths as long as practical to enclose base and base ends of metal lockers; finished to match lockers.
	E. Hooks:  Manufacturer's standard ball-pointed type, aluminum or steel; zinc plated.
	F. Identification Plates:  Manufacturer's standard, etched, embossed, or stamped aluminum plates, with numbers and letters at least 3/8 inch (9 mm) high.
	G. Filler Panels:  Fabricated in an unequal leg angle shape; finished to match lockers.  Provide slip-joint filler angle formed to receive filler panel.
	H. Finished End Panels:  Designed for concealing unused penetrations and fasteners, except for perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished to match lockers.

	2.5 STEEL SHEET FINISHES
	A. Factory finish steel surfaces and accessories except stainless-steel and chrome-plated surfaces.
	B. Baked-Enamel Finish:  Immediately after cleaning, pretreating, and phosphatizing, apply manufacturer's standard thermosetting baked-enamel finish.  Comply with paint manufacturer's written instructions for application, baking, and minimum dry film ...
	C. Powder-Coat Finish:  Immediately after cleaning and pretreating, electrostatically apply manufacturer's standard, baked-polymer, thermosetting powder finish.  Comply with resin manufacturer's written instructions for application, baking, and minimu...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine walls, floors, and support bases, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Install level, plumb, and true; shim as required, using concealed shims.
	1. Anchor locker runs at ends and at intervals recommended by manufacturer, but not more than 36 inches (910 mm) o.c.  Using concealed fasteners, install anchors through backup reinforcing plates, channels, or blocking as required to prevent metal dis...
	2. Anchor single rows of metal lockers to walls near top of lockers and to floor.

	B. All-Welded Metal Lockers:  Connect groups together with standard fasteners, with no exposed fasteners on face frames.
	C. Equipment and Accessories:  Fit exposed connections of trim, fillers, and closures accurately together to form tight, hairline joints, with concealed fasteners and splice plates.
	1. Attach hooks with at least two fasteners.
	2. Attach door locks on doors using security-type fasteners.
	3. Identification Plates:  Identify metal lockers with identification indicated on Drawings.
	a. Attach plates to each locker door, near top, centered, with at least two aluminum rivets.

	4. Attach filler panels with concealed fasteners.  Locate filler panels where indicated on Drawings.
	5. Attach finished end panels using fasteners only at perimeter to conceal exposed ends of non-recessed metal lockers.

	D. Fixed Locker Benches:  Provide no fewer than two pedestals for each bench, uniformly spaced not more than 72 inches (1830 mm) apart.  Securely fasten tops of pedestals to undersides of bench tops, and anchor bases to floor.

	3.3 ADJUSTING, CLEANING, AND PROTECTION
	A. Clean, lubricate, and adjust hardware.  Adjust doors and latches to operate easily without binding.
	B. Protect metal lockers from damage, abuse, dust, dirt, stain, or paint.  Do not permit use during construction.
	C. Touch up marred finishes, or replace metal lockers that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by locker manufacturer.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wood blocking and nailers.
	2. Wood furring.
	3. Plywood backing panels.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 2T2 inches nominal2T6T (38 mm actual)6T or greater but less than 2T5 inches nominal2T6T (114 mm actual)6T in least dimension.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NHLA:  National Hardwood Lumber Association.
	3. NLGA:  National Lumber Grades Authority.
	4. SPIB:  The Southern Pine Inspection Bureau.
	5. WCLIB:  West Coast Lumber Inspection Bureau.
	6. WWPA:  Western Wood Products Association.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Include physical properties of treated materials based on testing by a qualified in...
	2. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D 5664.
	3. Include copies of warranties from chemical treatment manufacturers for each type of treatment.


	1.5 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For the following, from ICC-ES:
	1. Fire-retardant-treated wood.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber:   19 percent unless otherwise indicated.

	2.2 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined b...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional ...
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations...
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.
	4. Design Value Adjustment Factors:  Treated lumber shall be tested according ASTM D 5664, and design value adjustment factors shall be calculated according to ASTM D 6841.

	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of testing and inspecting agency acceptable to authorities having jurisdiction.
	E. Application:  Treat  items indicated on Drawings, and the following:
	1. Plywood backing panels.


	2.3 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Furring.

	B. For items of dimension lumber size, provide Construction or No. 2  grade lumber  and any of the following species:
	1. Hem-fir (north); NLGA.
	2. Mixed southern pine; SPIB.
	3. Spruce-pine-fir; NLGA.
	4. Hem-fir; WCLIB or WWPA.
	5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

	C. For concealed boards, provide lumber with  19 percent maximum moisture content and any of the following species and grades:
	1. Mixed southern pine, No. 2 grade; SPIB.
	2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, or WWPA.
	3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade; NeLMA, NLGA, WCLIB, or WWPA.

	D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.

	2.4 PLYWOOD BACKING PANELS
	A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1,   Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 2T3/4-inch2T6T (19-mm)6T nominal thickness.

	2.5  PLYWOOD SHEATHING BEHIND FINISH MATERIALS
	A. Miscellaneous Concealed Plywood:  Exposure 1 sheathing, span rating to suit framing in each location, and thickness as indicated.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M or of Type 304 stainless steel.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening to Metal Framing:  ASTM C 1002, drywall type or ASTM C 954, cold-formed metal framing type, length as recommended by screw manufacturer for material being fastened.
	F. Lag Bolts:  2TASME B18.2.12T6T (ASME B18.2.3.8M)6T.
	G. Bolts:  Steel bolts complying with 2TASTM A 307, Grade A2T6T (ASTM F 568M, Property Class 4.6)6T; with 2TASTM A 5632T6T (ASTM A 563M)6T hex nuts and, where indicated, flat washers.
	H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load imposed wh...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.


	2.7 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring   to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	1. Adhesives shall have a VOC content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, and similar supports to comply with...
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Install plywood backing panels by fastening to walls; coordinate locations with utilities requiring backing panels.  Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to view.
	D. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  Install fasteners through each fastener hole.
	E. Do not splice structural members between supports unless otherwise indicated.
	F. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels.  Space clips not more than 2T16 inches2T6T (406 mm)6T o.c.

	G. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	H. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

	I. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install faste...

	3.2 WOOD   BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for screeding or attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces unless otherwise indicated.

	3.3 WOOD FURRING INSTALLATION
	A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required for tolerance of finish work.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Cabinet hardware and accessories.
	2. Interior standing and running trim.
	3. Decorative wall panels.
	4. Wood cabinets.
	5. Plastic-laminate cabinets.
	6. Tackboard material
	7. Panelized linear wood panels.

	B. Related Sections include the following:
	1. Division 06 Section "Miscellaneous Rough Carpentry" for wood furring, blocking, shims, and hanging strips required for installing woodwork and concealed within other construction before woodwork installation.
	2. Division 12 Section “Simulated Stone Countertops” for stone countertops.


	1.3 DEFINITIONS
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For panel products, high-pressure decorative laminate, adhesive for bonding plastic laminate, solid-surfacing material,  and  cabinet hardware and accessories.
	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections.
	2. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, electrical switches and outlets and other items installed in architectural woodwork.
	3. Provide shop drawings showing panelized linear wood panel lengths, and placement of hangers, T-rail carriers, and other details deemed pertinent to proper installation.

	C. Samples for Initial Selection:
	1. Shop-applied transparent finishes.
	2. Plastic laminates.
	3. PVC edge material.
	4. Panelized linear wood panels,

	D. Samples for Verification:
	1. Lumber with or for transparent finish, not less than 5 inches (125 mm) wide by 24 inches (600 mm) long, for each species and cut, finished on 1 side and 1 edge.
	2. Veneer-faced panel products with or for transparent finish, 8 by 10 inches (200 by 250 mm), for each species and cut.  Include at least one face-veneer seam and finish as specified.
	3. Plastic laminates, 8 by 10 inches (200 by 250 mm), for each type, color, pattern, and surface finish.
	4. Solid-surfacing materials, 6 inches (150 mm) square.
	5. Decorative wall panels, 8 by 10 inches (200 mm by 250 mm), for each type.
	6. Tackboard fabric material, 6 inches (150 mm) square.
	7. Panelized linear wood panels, 12 x 12 inches for each specified panelized linear wood panel style, with finish applied.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and fabricator.
	B. Product Certificates:  For each type of product, signed by product manufacturer.
	C. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates.

	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.  Shop is a certified participant in AWI's ...
	B. Installer Qualifications:   Certified participant in AWI's Quality Certification Program .
	C. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork.
	D. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	1. Provide AWI Quality Certification Program labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.

	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	F. ADA (American with Disabilities Act) Requirements:  The following special requirements shall be met typically throughout the Project, unless noted otherwise.  Cabinets shall be in compliance with 2010 ADA Standards for Accessible Design:
	1. Countertop Height:  With or without cabinet below, not to exceed a height of 34 inches (865 mm) above finished floor, at a surface depth of 24 inches (610 mm), unless noted otherwise.
	2. Kneespace Clearance:  Shall be minimum 27 inches (685 mm) above finished floor at apron, and 30 inches (760 mm) minimum clear span width.
	3. Wardrobe Cabinets:  Shall be furnished with rod/shelf 48 inches (1219 mm) maximum above finished floor at a maximum 20-inch (533-mm) shelf depth for an obstructed high forward reach.
	4. Sink Cabinet Clearances:  In addition to above, upper kneespace frontal depth shall be no less than 8 inches (203 mm), and lower toe frontal depth shall be no less than 11 inches (279 mm), at a point 9 inches (229 mm) above finished floor, and as f...


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental conditions com...
	B. The Panelized Linear Wood Panels shall be stored flat and level in a fully enclosed space. For a minimum of seventy-two (72) hours immediately prior to ceiling installation, the Panelized Linear Wood Panels shall be stored in the room in which they...

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and...
	B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with const...
	1. Locate concealed framing, blocking, and reinforcements that support woodwork by field measurements before being enclosed, and indicate measurements on Shop Drawings.
	2. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating woodwork without field measurements.  Provide allowance for trimming at site, and coordinate construction ...

	C. Mechanical, electrical, and other utility service installations above the panelized wood panel ceiling plane shall have been completed.  No materials should rest against, or wrap around, the ceiling suspension components or connecting hangers.

	1.9 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that interior architectural woodwork can be supported and installed as indicated.
	B. The layout and installation of Panelized Linear Wood Panels and ceiling suspension system shall be coordinated with other work penetrating the ceiling. This includes light fixtures, HVAC equipment, and fire suppression system components.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of AWI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Wood Species and Cut for Transparent Finish:  Select White Maple, Plain Sliced, Hardwood Veneer Grade AA.
	C. Wood Products:  Comply with the following:
	1. Low-Emitting Materials:  Composite wood products shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Sma...
	2. Hardboard:  AHA A135.4.
	3. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea formaldehyde.
	4. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea formaldehyde.

	D. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1.
	1. Provide PVC or polyester edge banding complying with LMA EDG-1 on components with exposed or semiexposed edges.

	E. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required by woodwork quality standard.
	1. Manufacturer:  Subject to compliance with requirements, provide high-pressure decorative laminates by one of the following:
	a. Formica Corporation.
	b. Wilsonart International; Div. of Premark International, Inc.



	2.2 CABINET HARDWARE AND ACCESSORIES
	A. General:  Provide cabinet hardware and accessory materials associated with architectural cabinets.
	B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602,   170 degrees of opening, self-closing.
	1. Hinges:  Grass 3803, 120 degree snap-on.  Other equivalent products may be accepted if and as specifically approved by Architect by Addendum during bidding period.

	C. Back-Mounted Pulls:  BHMA A156.9, B02011.
	D. Stainless Steel Handles.
	1. Hafele, Product 117.05.610, 178 mm (7.007” overall length) / 128 mm (CTC/screw to screw).  Material/Finish:  Stainless Steel Matt.
	2. Hafele, Product 117.05.640, 370 mm (14.57” overall length) / 320 mm (CTC/screw to screw).  Material/Finish:  Stainless Steel Matt.

	E. Catches:   Push-in magnetic catches, BHMA A156.9, B03131.
	F. Shelf Rests:  BHMA A156.9, B04013;   metal, two-pin type with shelf hold-down clip.
	G. Drawer Slides:  BHMA A156.9, B05091.
	1. Heavy Duty (Grade 1HD-200):  Side mounted; full-extension type; zinc-plated steel ball-bearing slides.
	2. Box Drawer Slides:   Grade 1HD-100; for drawers not more than 6 inches (150 mm) high and 24 inches (600 mm) wide.
	3. File Drawer Slides:   Grade 1HD-200; for drawers more than 6 inches (150 mm) high or 24 inches (600 mm) wide.
	4. Trash Bin Slides:   Grade 1HD-200; for trash bins not more than 20 inches (500 mm) high and 16 inches (400 mm) wide.

	H. Door Locks:  BHMA A156.11, E07121.
	I. Drawer Locks:  BHMA A156.11, E07041.
	J. Grommets for Cable Passage through Countertops:  molded-plastic grommets and matching plastic caps with slot for wire passage.  Provide a minimum of one grommet per knee space whether indicated on the Drawings or not.
	1. Available Product:  Subject to compliance with requirements, provide   Doug Mockett & Company, Inc.,Model – GRN1, 2-5/8” OD;  Finish – Satin Nickel (17).
	2. Other equal products may be provided id and as specifically approved by Architect by Addendum during bidding period.

	K. Chain Stops shall be provided on all hinged doors adjacent to cabinets or countertops of greater depth, or adjacent to walls and shall not allow contact between the door or door pull and any adjacent surfaces.
	L. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	1. Satin Stainless Steel:  BHMA 630.

	M. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in BHMA A156.9.

	2.3 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less than 15 percent moisture content.
	B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resista...
	C. Adhesives, General:  Adhesives shall not contain urea formaldehyde.
	D. Adhesive for Bonding Plastic Laminate:     As selected by the Woodwork Fabricator.
	1. Adhesive for Bonding Edges:  Hot-melt adhesive.


	2.4 FABRICATION, GENERAL
	A. Interior Woodwork Grade:  Unless otherwise indicated, provide Premium-grade interior woodwork complying with referenced quality standard.
	B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius indicated for the following:
	1. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members and Rails:  1/16 inch (1.5 mm).

	D. Complete fabrication, including assembly, finishing, and hardware application, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site...
	1. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  Install dowels, screws, bolted connectors, and other fastening devices that can be removed after trial fitting.  Verify that various parts fit as intended and ch...

	E. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openin...
	1. Seal edges of openings in countertops with a coat of varnish.


	2.5 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
	A. Grade:  Premium.  Comply with AWI Section 300.
	B. Wood Species and Cut:  Select White Maple, Plain Sliced.  Hardwood Veneer Grade AA. .
	C. Wood Base (WB-1) Profile:  3” x ¼” thick with square edge.
	1. Finish:  Clear Coat.

	D. Backout or groove backs of flat trim members and kerf backs of other wide, flat members, except for members with ends exposed in finished work.

	2.6 DECORATIVE WALL PANELS (DWP)
	A. Decorative Wall Panel (DWP-1):
	1. Manufacturer:  Inhabit

	B. Decorative Wall Panel (DWP-2):
	1. Manufacturer:  3FORM.


	2.7 WOOD CABINETS FOR TRANSPARENT FINISH
	A. Quality Standard:  Comply with AWI Section 400
	B. Grade:  Premium.
	C. AWI Type of Cabinet Construction:  Flush overlay.
	D. Wood Species and Cut for Exposed Surfaces (WV-1): Select White Maple, Plain Sliced.  Hardwood Veneer Grade AA.
	1. Finish:  Match VT Industries, white Maple CL07.
	2. Grain Direction:  Vertically for drawer fronts, doors, and fixed panels.
	3. Matching of Veneer Leaves:  Book   match.
	4. Vertical Matching of Veneer Leaves:  End match.
	5. Veneer Matching within Panel Face:   Balance match.

	E. Semiexposed Surfaces:  Provide surface materials indicated below:
	1. Surfaces Other Than Drawer Bodies:    Compatible species to that indicated for exposed surfaces, stained to match.
	2. Drawer Sides and Backs:   Solid-hardwood lumber, stained to match species indicated for exposed surfaces.
	3. Drawer Bottoms:  Hardwood plywood.

	F. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and drawers, unless located directly under tops.
	G. Shelving Thickness:  3/4-inch thick standard shelving up to 36 inches wide.  One-inch thick shelving over 36 inches wide.

	2.8 PLASTIC-LAMINATE CABINETS
	A. Quality Standard:  Comply with AWI Section 400 and its Division 400B “Laminate Clad Cabinets”.
	B. Grade:  Premium.
	C. AWI Type of Cabinet Construction:  Flush overlay.
	D. Laminate Cladding for Exposed Surfaces (Including Shelving and Surfaces Inside Open Cabinets):  High-pressure decorative laminate complying with the following requirements:
	1. Horizontal Surfaces Other Than Tops:  Grade HGL, 1.0 mm thick.
	2. Vertical Surfaces:  Grade VGS, 0.7 mm thick.
	3.  Edges:   Per UNL Guidelines, PVC edge banding, 0.12 inch (3 mm) thick, matching laminate in color, pattern, and finish.
	4. Door and Drawer Edges:  PVC edge banding, 0.12 inch (3 mm) thick, matching laminate in color, pattern, and finish if available, or as selected by Architect from manufacturer’s full range  of colors.

	E. Materials for Semiexposed Surfaces:
	1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, Grade VGS.
	a. Edges of Plastic-Laminate Shelves:   PVC edge banding 0.04 inch (1 mm) thick, matching shelf color.
	b. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide surface of high-pressure decorative laminate, Grade VGS.

	2. Drawer Sides and Backs:  Solid-hardwood lumber.
	3. Drawer Bottoms:  Hardwood plywood.

	F. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  High-pressure decorative laminate, Grade BKL.
	G. Drawer Construction:  Fabricate with exposed fronts fastened to subfront with mounting screws from interior of body.
	1. Join subfronts, backs, and sides with glued dovetail joints.

	H. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As indicated by laminate manufacturer's designations as follows:
	a. Plastic Laminate PL-1:
	1) Manufacturer:  Formica.
	3) Color:  7223C-90 New White-Gloss Finish.



	I. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and drawers, unless located directly under tops.

	2.9 TACKBOARD (TB-1)
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alsteel

	B. Fabric-Faced Tack Surface: Fabric laminated to 1/4-inch (6 mm) thick, natural cork sheet factory laminated to 1/4-inch (6 mm) thick hardboard backing.
	1. Fabric:
	b. Pattern:  Coast Shoal.
	c. Color:  Tide.

	2. Location: Lab Reception Desk.


	2.10 PANELIZED LINEAR WOOD PANELS
	A. Manufacturer:  Rulon International, St. Augustine, Florida, 1-800-227-8566
	1. Scope:   Rulon International shall furnish all Panelized Linear Wood Panels and suspension woodbacker clips necessary to complete installation by the contractor, in accordance with plans and specifications. The standard heavy-duty 15/16" T-rail car...

	B. Product/Materials:
	1. Linear Wood Strips:  Solid White Maple with Satin Clear Finish.
	2. Panelized Linear Wood Panels:  Assembled from boards using 6” and 4 ½” modules, having wood strips ¾” inches thick x 5 ¼”, 3 ¾” inches wide with a ¾” inch space between the boards. A fiberfelt spacer shall be factory-installed between the wood stri...
	The fiberfelt spacer is provided in a standard black color. Veneer on substrate boards are  not acceptable.
	3. Panelized Linear Wood Panels:   Custom assembled in 7’ lengths. Panels shall be fastened together with flexable and woodbackers, positioned 5 1/2” from the ends and 12" on center, with overlapping attachment to the next panel for support of the sys...
	4. Wood is a natural product that will undergo changes with variations in the environment. Therefore, all dimension tolerances are ± 1/8".

	C. Suspension Systems
	1. Linear Wood Panels shall be suspended from standard heavy-duty 15/16" T-rail carriers – using direct attachment for connection.  #12-gauge wire hangers shall suspend T-rail carriers.

	D. Edges, Borders, and Perimeter Trims
	1. Edges, borders, and perimeter trims:  Designated by Architect in accordance with standard design details available.  All wood ceiling products specified shall be supplied by the ceiling manufacturer.

	E. Finishes and Colors
	1. All Panelized Linear Wood Panels shall be factory-finished with clear sealers, wood stains, or semi-transparent color treatments as selected.  All finishes shall be selected by the Architect.


	2.11 SHOP FINISHING
	A. Grade:  Provide finishes of same grades as items to be finished.
	B. General:  Shop finish transparent-finished interior architectural woodwork at fabrication shop as specified in this Section.  Refer to Division 09 painting Sections for finishing opaque-finished architectural woodwork.
	C. Finishing Materials:  Products shall comply with the testing and product requirements of the California Department of Health Services "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmen...
	D. Shop Priming:  Shop apply the prime coat including backpriming, if any, for transparent-finished items specified to be field finished.  Refer to Division 09 painting Sections for material and application requirements.
	E. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing architectural woodwork, as applicable to each unit of work.
	1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of woodwork.  Apply two coats to back of paneling and to end-grain surfaces.  Concealed surfaces of plastic-laminate-clad woodwork do not require ...

	F. Transparent Finish:
	1. Grade:  Premium Custom Economy.
	2. AWI Finish System:  Synthetic penetrating oil.
	3. AWI Finish System:  Nitrocellulose lacquer.
	4. AWI Finish System:  Catalyzed lacquer.
	5. AWI Finish System:  Acrylic lacquer.
	6. AWI Finish System:  Conversion varnish.
	7. AWI Finish System:  Catalyzed vinyl.
	8. AWI Finish System:  Catalyzed polyurethane.
	9. AWI Finish System:  Two-component polyester.
	10. Staining:  None required Match approved sample for color Match Architect's sample.
	11. Wash Coat for Stained Finish:  Apply wash-coat sealer to woodwork made from closed-grain wood before staining and finishing.
	12. Open Finish for Open-Grain Woods:  Do not apply filler to open-grain woods.
	13. Filled Finish for Open-Grain Woods:  After staining (if any), apply paste wood filler to open-grain woods and wipe off excess.  Tint filler to match stained wood.
	a. Apply wash-coat sealer after staining and before filling.

	14. Sheen:  Flat, 15-30 Satin, 31-45 Semigloss, 46-60 Gloss, 61-100 gloss units measured on 60-degree gloss meter per ASTM D 523.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.
	C. Coordination: The contractor shall furnish the layout for supports that shall be installed for suspension of panelized linear wood ceilings.  He shall furnish concrete inserts, steel deck hanger clips, or similar devices for installation, in time t...

	3.2 INSTALLATION
	A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of woodwork involved.
	B. Assemble woodwork and complete fabrication at Project site to comply with requirements for fabrication in Part 2, to extent that it was not completed in the shop.
	C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).
	D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails or finishing screws for exposed fas...
	F. Standing and Running Trim:  Install with minimum number of joints possible, using full-length pieces (from maximum length of lumber available) to greatest extent possible.  Do not use pieces less than 96 inches (2400 mm) long, except where shorter ...
	1. Fill gaps, if any, between top of base and wall with plastic wood filler, sand smooth, and finish same as wood base if finished.
	2. Install standing and running trim with no more variation from a straight line than 1/8 inch in 96 inches (3 mm in 2400 mm).

	G. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide unencumbered operation.  Complete installation of hardware and acce...
	1. Install cabinets with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other variation from a straight line.
	2. Maintain veneer sequence matching of cabinets with transparent finish.
	3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches (400 mm) o.c. with No. 10 wafer-head screws sized for 1-inch (25-mm) penetration into wood framing, blocking, or hanging strips or No. 10 wafer-head sheet m...

	H. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Align adjacent solid-surfacing-material countertops and form seams to comply with manufacturer's written recommendations using adhesive in color to match countertop.  Carefully dress joints smooth, remove surface scratches, and clean entire surface.
	2. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other variation from a straight line.
	3. Secure backsplashes to tops with concealed metal brackets at 16 inches (400 mm) o.c.
	4. Caulk space between backsplash and wall with sealant specified in Division 07 Section "Joint Sealants."

	I. Refer to Division 09 Sections for final finishing of installed architectural woodwork.
	J. Panelized Linear Wood Panel System
	1.  General:  The contractor shall install materials in accordance with Rulon International printed instructions. The installation shall comply with applicable regulations and industry standards.
	2. Perimeters:  Using a leveling device, the contractor shall layout and install the perimeter trim as specified.
	3. Suspension:  The T-rail carriers shall be suspended and leveled in a direction perpendicular to the wooden strip direction. #12-gauge wire hangers shall be used to support T-rail carriers. Hangers shall be placed at no more than 4' intervals along ...
	4. Wood Suspension:  Panelized Linear Wood Panels shall be suspended from the T-rail carrier system by woodbacker clips.


	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware.
	C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.




	Div 08.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes hollow-metal work.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Pr...
	B. Coordinate all door, frame, hardware and keying requirements with UNL Building Systems Maintenance (UNL BSM) prior to fabrication.
	1. All items associated with access control system shall be coordinated with UNL BSM.
	2. Coordinate access control locations with electrical documents.
	3. Frame Preparation for Access Controlled Openings:
	a. Provide welded-in-place mortar box in hollow metal frames for associated door hardware where required.  Verify size of device to be used with UNL BSM.

	4. Products: Refer to Section 087100 “Door Hardware”.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings:  Include the following:
	1. Elevations of each frame type.

	C. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.6 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.

	1.7 QUALITY ASSURANCE
	A. Provide doors and frames complying with Steel Door Institute “Recommended Specifications Standard Steel Doors and Frames” ANSI/SDI-100.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use non-vented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 2T4-inch-2T6T (102-mm-)6T high wood blocking.  Provide minimum 2T1/4-inch2T6T (6-mm)6T space between each stacked door to permit air circulation.

	1.9 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturer:  Subject to compliance with requirements, provide standard steel doors and frames by one of the following:
	1. CECO.

	B. Source Limitations:  Obtain hollow-metal work from single source and from single manufacturer.

	2.2 REGULATORY REQUIREMENTS
	A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings and temperature rise limits indicated, based on testing at positive pressu...
	1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed i...

	B. Fire-Rated, Borrowed-Light Assemblies:  Complying with NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing according to NFPA 257 or ...

	2.3 INTERIOR FRAMES
	A. Construct interior frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Extra-Heavy-Duty Frames:  SDI A250.8, Level 3.
	1. Physical Performance:  Level A according to SDI A250.4.
	2. Frames:
	a. Materials:  Uncoated, steel sheet, minimum thickness of 2T0.053 inch2T6T (1.3 mm), (16 gauge)6T.

	3. Exposed Finish:  Prime.


	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors:  Formed from same material as frames, minimum thickness of 2T0.042 inch2T6T (1.0 mm)6T, 6T(18 gauge) 6Tand as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.5 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 2T04Z2T6T (12G)6T coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	D. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	E. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	F. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for com...
	G. Glazing:  Comply with requirements in Section 088000 "Glazing."
	H. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 2T15-mil2T6T (0.4-mm)6T dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.6 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensu...
	B. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."
	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	a. Stud-Wall Type:  Locate anchors not more than 2T18 inches2T6T (457 mm)6T from top and bottom of frame.  Space anchors not more than 2T32 inches2T6T (813 mm)6T o.c. and as follows:
	1) Three anchors per jamb up to 2T60 inches2T6T (1524 mm)6T high.
	2) Four anchors per jamb from 2T60 to 90 inches2T6T (1524 to 2286 mm)6T high.
	3) Five anchors per jamb from 2T90 to 96 inches2T6T (2286 to 2438 mm)6T high.
	4) Five anchors per jamb plus one additional anchor per jamb for each 2T24 inches2T6T (610 mm)6T or fraction thereof above 2T96 inches2T6T (2438 mm)6T high.

	b. Postinstalled Expansion Type:  Locate anchors not more than 2T6 inches2T6T (152 mm)6T from top and bottom of frame.  Space anchors not more than 2T26 inches2T6T (660 mm)6T o.c.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates furnished as specif...
	1. Reinforce frames to receive nontemplated, mortised, and surface-mounted door hardware.
	a. Hinge:  7 gauge hinge reinforcements welded to frames, with high frequency hinge reinforcements at all hinges.
	b. Strike:  14 gauge steel.
	c. Closer:  3/16 inch by 1-1/2 inches by 14 inches steel plate.


	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with butted or mitered hairline joints.
	1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-metal work.


	2.7 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer immediately after cleaning and pretreating.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.


	2.8 ACCESSORIES
	A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness to the following tolerances:
	1. Squareness:  Plus or minus 2T1/16 inch2T6T (1.6 mm)6T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.

	C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-rated openings, install frames according to NFPA 80.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames.
	a. Squareness:  Plus or minus 2T1/16 inch2T6T (1.6 mm)6T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.


	C. Glazing:  Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.
	1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 2T9 inches2T6T (230 mm)6T o.c. and not more than 2T2 inches2T6T (51 mm)6T o.c. from each corner.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or o...
	B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	C. Protection Removal:  Immediately before final inspection, remove protective wrappings from doors and frames.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Solid-core doors with wood-veneer faces.
	2. Factory finishing flush wood doors.
	3. Factory fitting flush wood doors to frames and factory machining for hardware.

	B. Related Sections:
	1. Section 081113 “Hollow Metal Doors and Frames” for hollow metal frames.
	3. Section 088000 "Glazing" for glass view panels in flush wood doors.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of door indicated.  Include details of core and edge construction and trim for openings.  Include factory-finishing specifications.
	B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; location and extent of hardware blocking; and other pertinent data.
	1. Indicate dimensions and locations of mortises and holes for hardware.
	2. Indicate dimensions and locations of cutouts.
	3. Indicate requirements for veneer matching.
	4. Indicate doors to be factory finished and finish requirements.
	5. Indicate fire-protection ratings for fire-rated doors.

	C. Samples for Initial Selection:  For factory-finished doors.
	D. Samples for Verification:
	1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches (200 by 250 mm), for each material and finish.  For each wood species and transparent finish, provide set of three samples showing typical range of color and grain...


	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain flush wood doors from single manufacturer.
	B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork Quality Standards Illustrated."
	1. Provide AWI Quality Certification Labels or an AWI letter of licensing for Project indicating that doors comply with requirements of grades specified.

	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in plastic bags or cardboard cartons.
	C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy le...

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch (1067-by-2134-mm) section.
	b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch (0.25 mm in a 76.2-mm) span.

	2. Warranty shall also include installation and finishing that may be required due to repair or replacement of defective doors.
	3. Warranty Period for Solid-Core Interior Doors:  Life of installation.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Algoma Hardwoods, Inc.
	2. Eggers Industries.
	3. Graham; an Assa Abloy Group company.
	4. Marshfield Door Systems, Inc.

	B. Source Limitations:  Obtain flush wood doors from single manufacturer.

	2.2 FLUSH WOOD DOORS, GENERAL
	A. Quality Standard:  In addition to requirements specified, comply with WDMA I.S.1-A, "Architectural Wood Flush Doors.”
	B. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do not contain urea formaldehyde.
	C. WDMA I.S.1-A Performance Grade:  Extra Heavy Duty.
	D. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	1. Cores:  Provide core specified or mineral core as needed to provide fire-protection rating indicated.
	2. Edge Construction:  Provide edge construction with intumescent seals concealed by outer stile.  Comply with specified requirements for exposed edges.

	E. Particleboard-Core Doors:
	1. Particleboard:  ANSI A208.1, Grade LD-2, made with binder containing no urea-formaldehyde resin.

	F. Structural-Composite-Lumber-Core Doors:
	1. Structural Composite Lumber:  WDMA I.S.10.
	a. Screw Withdrawal, Face:  700 lbf (3100 N).
	b. Screw Withdrawal, Edge:  400 lbf (1780 N).


	G. Mineral-Core Doors:
	1. Core:  Noncombustible mineral product complying with requirements of referenced quality standard and testing and inspecting agency for fire-protection rating indicated.
	2. Blocking:  Provide composite blocking with improved screw-holding capability approved for use in doors of fire-protection ratings indicated as needed to eliminate through-bolting hardware.


	2.3 VENEERED-FACED DOORS FOR TRANSPARENT FINISH
	A. Interior Solid-Core Doors :
	1. Grade:  Premium, with Grade A faces.
	2. Species:  Maple.
	3. Cut:  Plain sliced (flat sliced).
	4. Match between Veneer Leaves:  Book match.
	5. Assembly of Veneer Leaves on Door Faces:  Running match.
	6. Pair Match:  Provide for doors hung in same opening or separated only by mullions.
	7. See Article 2.5 for Specifications for Flush Slab Solid Core Wood Doors.


	2.4 LIGHT FRAMES
	A. Metal Frames for Light Openings in Fire-Rated Doors:  Manufacturer's standard frame formed of 0.048-inch- (1.2-mm-) thick, cold-rolled steel sheet; factory primed for paint finish; and approved for use in doors of fire-protection rating indicated.
	B. Wood Beads for Light Openings in Wood Doors:  Provide manufacturer's standard wood beads as follows unless otherwise indicated.
	1. Wood Species:  Same species as door faces.
	2. Profile:  Manufacturer's standard shape.

	2.5  SPECIFICATIONS FOR FLUSH SLAB SOLID CORE WOOD DOORS

	2.6 FABRICATION
	A. Wood edges should also be factory fitted and machined.  Factory fitting and machining for other doors are optional.  See Evaluations.
	B. Standard fitting may be inadequate for doors 2-1/2 inches (64 mm) thick or more or for doors exposed to wide changes in humidity and temperature.
	C. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	1. Comply with requirements in NFPA 80 for fire-rated doors.

	D. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware templates.
	1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before factory machining.

	E. Openings:  Cut and trim openings through doors in factory.
	1. Light Openings:  Trim openings with moldings of material and profile indicated.
	2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with applicable requirements in Section 088000 "Glazing."


	2.7 FACTORY FINISHING
	A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be omitted on bottom edges, edges of cutouts, and mortises.

	B. Finish doors at factory.
	C. Transparent Finish:
	1. Grade:  Premium.
	2. Finish:  WDMA TR-6 catalyzed polyurethane.
	3. Effect:  Open-grain finish.
	4. Sheen:  Semigloss.
	5. Stain:  Match stain/finish on existing wood doors.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames before hanging doors.
	1. Verify that frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with level heads and plumb jambs.
	2. Reject doors with defects.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Hardware:  For installation, see Section 087100 "Door Hardware".
	B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the referenced quality standard, and as indicated.
	1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80.

	C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.
	D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project site.

	3.3 ADJUSTING
	A. Operation:  Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Access doors and frames for walls and ceilings.

	B. Related Sections include the following:
	1. Division 09 Section “Gypsum Board”.
	2. Division 23 Section "Air Duct Accessories" for heating and air-conditioning duct access doors.


	1.3 SUBMITTALS
	A. Product Data:  For each type of access door and frame indicated.  Include construction details, materials, individual components and profiles, and finishes.
	B. Shop Drawings:  Show fabrication and installation details of access doors and frames for each type of substrate.  Include plans, elevations, sections, details, and attachments to other work.
	C. Access Door and Frame Schedule:  Provide complete access door and frame schedule, including types, locations, sizes, latching or locking provisions, and other data pertinent to installation.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of access door(s) and frame(s) through one source from a single manufacturer.
	B. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size units, which may vary slightly from sizes indicated.

	1.5 COORDINATION
	A. Verification:  Determine specific locations and sizes for access doors needed to gain access to concealed plumbing, mechanical, or other concealed work, and indicate in the schedule specified in "Submittals" Article.


	PART 2 -  PRODUCTS
	2.1 STEEL MATERIALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	1. ASTM A 123/A 123M, for galvanizing steel and iron products.
	2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

	B. Steel Sheet:  Uncoated cold-rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.
	C. Steel Finishes:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation for Steel Sheet:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and rust, if present, from uncoated steel, comply...

	D. Drywall Beads:  Edge trim formed from 1T0.0299-inch1T4T (0.76-mm)4T zinc-coated steel sheet formed to receive joint compound and in size to suit thickness of gypsum board.

	2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. J. L. Industries, Inc.
	2. Karp Associates, Inc.
	3. Larsen's Manufacturing Company.
	4. Milcor Inc.
	5. Nystrom, Inc.

	B. Flush Access Doors and Frames with Exposed Trim:  Fabricated from steel sheet.
	1. Locations:  Wall and ceiling surfaces.
	3. Door:  Minimum 1T0.060-inch-1T4T (1.5-mm-)4T thick (16 gauge) sheet metal, set flush with exposed face flange of frame.
	4. Frame:  Minimum 1T0.060-inch-1T4T (1.5-mm-)4T thick (16 gauge) sheet metal with 1T1-inch-1T4T (25-mm-)4T wide, surface-mounted trim.
	5. Hinges:  Continuous piano.
	6. Lock:  Cylinder.


	2.3 FABRICATION
	A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish attachment devices and fasteners of type required to secure access panels to types of supports indicated.
	1. Exposed Flanges:  Nominal 1T1 inch1T4T (25 mm)4T wide around perimeter of frame.
	2. Provide mounting holes in frame for attachment of masonry anchors.  Furnish adjustable metal masonry anchors.

	D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed.
	1. For cylinder lock, furnish two keys per lock and key all locks alike.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with manufacturer's written instructions for installing access doors and frames.
	B. Set frames accurately in position and attach securely to supports with plane of face panels aligned with adjacent finish surfaces.
	C. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

	3.2 ADJUSTING AND CLEANING
	A. Adjust doors and hardware after installation for proper operation.
	B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire-rated service doors.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for miscellaneous steel supports.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type and size of overhead coiling door and accessory.
	1. Include construction details, material descriptions, dimensions of individual components, profiles for slats, and finishes.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished accessories.
	3. Include description of automatic closing device and testing and resetting instructions.

	B. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies, and indicate dimensions, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include points of attachment and their corresponding static and dynamic loads imposed on structure.
	4. Show locations of controls, locking devices, detectors or replaceable fusible links, and other accessories.
	5. Include diagrams for power, signal, and control wiring.

	C. Samples for Initial Selection:  Manufacturer's finish charts showing full range of colors and textures available for units with factory-applied finishes.
	1. Include similar Samples of accessories involving color selection.

	D. Samples for Verification:  For each type of exposed finish on the following components, in manufacturer's standard sizes:
	1. Curtain slats.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For overhead coiling doors to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by manufacturer for both installation and maintenance of units required for this Project.
	1. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.

	B. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at as close to neutral pressure as possible according to NFPA 252 or U...
	1. Smoke Control:  Provide doors that are listed and labeled with the letter "S" on the fire-rating label by a qualified testing agency for smoke- and draft-control based on testing according to UL 1784; with maximum air-leakage rate of 3.0 cfm/sq. ft...

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC A117.1.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS, GENERAL
	A. Source Limitations:  Obtain overhead coiling doors from single source from single manufacturer.
	1. Obtain operators and controls from overhead coiling door manufacturer.


	2.2 FIRE-RATED DOOR ASSEMBLY
	A. Fire-Rated Service Door:  Overhead fire-rated coiling door formed with curtain of interlocking metal slats.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide  Cornell Iron Works, Inc.; SmokeShield Fire Door Model ERD11 or comparable product by one of the following:
	a. Clopay Building Products.
	b. Cookson Company.
	c. McKeon Rolling Steel Door Company, Inc.
	d. Overhead Door Corporation.
	e. Raynor.
	f. Wayne-Dalton Corp.


	B. Operation Cycles:  Door components and operators capable of operating for not less than 20,000.  One operation cycle is complete when a door is opened from the closed position to the fully open position and returned to the closed position.
	C. Fire Rating:
	1. Door 105A:  3/4 hour and with smoke control.

	D. Door Curtain Material:  Galvanized steel.
	E. Door Curtain Slats:  Flat profile slats of 2-5/8-inch (67-mm) center-to-center height.
	F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats.
	G. Hood:  Galvanized steel.
	1. Shape:  Square.
	2. Mounting:  Face of wall.

	H. Electric Door Operator:
	1. Usage Classification:  Standard duty, up to 25 cycles per hour and up to 90 cycles per day.
	2. Operator Location:  Front of hood.
	3. Safety:  Listed according to UL 325 by a qualified testing agency for commercial or industrial use.
	4. Motor Exposure:  Interior.
	5. Obstruction Detection Device:  Automatic electric sensor edge on bottom bar; self-monitoring wireless type eliminating the need for a physical traveling electric cord connection between the bottom bar sensing edge device and the motor operator.  Su...
	a. Sensor Edge Bulb Color:  Black.

	6. Control Station(s):  Where shown on Drawings.

	I. Curtain Accessories:  Equip door with smoke seals, automatic closing device, and astragal.
	J. Door Finish:
	1. Material and Finish:  Cornell Iron Works, Inc.; Galvanized steel with GalvaNex coating system; Finish Color: Cornell Gray.


	2.3 MATERIALS, GENERAL
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.4 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains:  Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices.  Unless otherwise indicated, provide slats of thickness and...
	1. Steel Door Curtain Slats:  Zinc-coated (galvanized), cold-rolled structural steel sheet; complying with ASTM A 653/A 653M, with G90 (Z275) zinc coating; nominal sheet thickness (coated) of 0.028 inch (0.71 mm); and as required.

	B. Bottom Bar for Service Doors:  Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) thick; fabricated from manufacturer's standard hot-dip galvanized steel, stainless steel, or aluminum extrusions to match curt...
	C. Astragal for Interior Doors:  Equip each door bottom bar with a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.
	D. Curtain Jamb Guides:  Manufacturer's standard angles or channels and angles of same material and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to ...

	2.5 HOODS
	A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and bottom edges for stiffness.  Form closed ends for surfac...
	1. Galvanized Steel:  Nominal 0.028-inch- (0.71-mm-) thick, hot-dip galvanized steel sheet with G90 (Z275) zinc coating, complying with ASTM A 653/A 653M.
	2. Include automatic drop baffle on fire-rated doors to guard against passage of smoke or flame.


	2.6 CURTAIN ACCESSORIES
	A. Smoke Seals:  Equip each fire-rated door with replaceable smoke-seal perimeter gaskets or brushes for smoke and draft control as required for door listing and labeling by a qualified testing agency.
	B. Astragal for Interior Doors:  Equip each door bottom bar with a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.
	C. Automatic-Closing Device for Fire-Rated Doors:  Equip each fire-rated door with an automatic-closing device or holder-release mechanism and governor unit complying with NFPA 80 and an easily tested and reset release mechanism.  Release mechanism fo...
	1. Replaceable fusible links with temperature rise and melting point of 165 deg F (74 deg C) interconnected and mounted on both sides of door opening.
	2. Local smoke detector and door-holder-release devices.
	3. Power failure (outage).
	4. Building fire-detection and -alarm systems and manufacturer's standard door-holder-release devices.


	2.7 COUNTERBALANCING MECHANISM
	A. General:  Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings.  Use ...
	B. Counterbalance Barrel:  Fabricate spring barrel of manufacturer's standard hot-formed, structural-quality, seamless carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up curtain without distortion of slats and to limit b...
	C. Counterbalance Spring:  One or more oil-tempered, heat-treated steel helical torsion springs.  Size springs to counterbalance weight of curtain, with uniform adjustment accessible from outside barrel.  Secure ends of springs to barrel and shaft wit...
	1. Fire-Rated Doors:  Equip with auxiliary counterbalance spring and prevent tension release from main counterbalance spring when automatic closing device operates.

	D. Torsion Rod for Counterbalance Shaft:  Fabricate of manufacturer's standard cold-rolled steel, sized to hold fixed spring ends and carry torsional load.
	E. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.8 ELECTRIC DOOR OPERATORS
	A. General:  Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operation-cycles requirement specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit,...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Cornell Iron Works, Inc,; M100 Model FS Motor Operator or comparable product by one of the following:
	a. Chamberlain Group, Inc. (The).

	2. Comply with NFPA 70.
	3. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification:  Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Door Operator Location(s):  Operator location indicated for each door.
	1. Front-of-Hood Mounted:  Operator is mounted to the right or left door head plate with the operator on coil side of the door-hood assembly and connected to the door drive shaft with drive chain and sprockets.  Front clearance is required for this ty...

	D. Motors:  Reversible-type motor for motor exposure indicated.
	1. Electrical Characteristics:
	a. Phase:  Single phase.
	b. Volts:  120 V.
	c. Hertz:  60.

	2. Motor Size:  Minimum size as indicated.  If not indicated, large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without e...
	3. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring:  Manufacturer's standard unless otherwise indicated.
	4. Coordinate wiring requirements and electrical characteristics of motors and other electrical devices with building electrical system and each location where installed.

	E. Limit Switches:  Equip each motorized door with adjustable switches interlocked with motor controls and set to automatically stop door at fully opened and fully closed positions.
	F. Obstruction Detection Devices:  External entrapment protection consisting of indicated automatic safety sensor capable of protecting full width of door opening.  For fire-rated doors, activation delays closing.
	1. Electric Sensor Edge:  Automatic safety sensor edge, located within astragal or weather stripping mounted to bottom bar.  Contact with sensor activates device.  Connect to control circuit using manufacturer's standard take-up reel or self-coiling c...
	a. Self-Monitoring Type:  Four-wire configured device designed to interface with door operator control circuit to detect damage to or disconnection of sensor edge.


	G. Control Station:  Flush mounted, keyed control station in fixed location labeled "Open" and "Close with “Stop” push-button; NEMA 1B.
	1. Interior units, full-guarded, surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6, Type 1 enclosure.


	2.9 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products (AMP 500-06)" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.10 STEEL AND GALVANIZED-STEEL FINISHES
	A. Baked Enamel Finish:  Manufacturer's standard baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions for cleaning, pretreatment, application, and minimum dry film thickness.
	1. Basis-of-Design:  Cornell Iron Works, Inc.; GalvaNex coating system, Cornell Gray.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates areas and conditions, with Installer present, for compliance with requirements for substrate construction and other conditions affecting performance of the Work.
	B. Examine locations of electrical connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Install overhead coiling doors, hoods, controls, and operators at the mounting locations indicated for each door.
	C. Accessibility:  Install overhead coiling doors, switches, and controls along accessible routes in compliance with regulatory requirements for accessibility.
	D. Fire-Rated Doors:  Install according to NFPA 80.
	E. Smoke-Control Doors:  Install according to NFPA 80 and NFPA 105.
	F. Power-Operated Doors:  Install according to UL 325.

	3.3 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Test and adjust controls and safety devices.  Replace damaged and malfunctioning controls and equipment.
	3. Test door closing when activated by detector or alarm-connected fire-release system.  Reset door-closing mechanism after successful test.  Resetting of spring tension or mechanical dropouts shall not be required.


	3.4 ADJUSTING
	A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.
	B. Lubricate bearings and sliding parts as recommended by manufacturer.
	C. Adjust seals to provide tight fit around entire perimeter.

	3.5 MAINTENANCE SERVICE
	A. Initial Maintenance Service:  Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by skilled employees of coiling-door Installer.  Include quarterly preventive maintenance, repair or replacement of wor...
	1. Perform maintenance, including emergency callback service, during the school’s non-student occupancy hours.


	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead coiling doors.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior   swinging and sliding all-glass entrance doors.
	2. Interior   all-glass storefronts.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for overhead-steel support for all-glass systems.
	3. Division 26 Sections for electrical wiring, connections, and installation of remote-control switches for electrically operated sliding glass entrance doors.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for all-glass system.

	B. Shop Drawings:  For all-glass entrances and storefronts.
	1. Include plans, elevations, and sections.
	2. Include details of fittings and glazing, including isometric drawings of rail fittings.
	3. Door hardware locations, mounting heights, and installation requirements.
	4. Templates and diagrams:  Submit templates, wiring diagrams, fabrication details, and other information to providers of related work to coordinate the proper installation of the all glass automatic sliding entrance.

	C. Samples for Verification:  For each type of exposed finish indicated, prepared on Samples of size indicated below.
	1. Metal Finishes:  6-inch- (150-mm-) long sections of   rail fittings, accessory fittings, and other items.
	2. Glass:  6 inches (150 mm) square, showing exposed-edge finish.
	3. Door Hardware:  For exposed door hardware of each type, in specified finish, full size.

	D. Entrance Door Hardware Schedule:  Prepared by or under supervision of supplier, detailing fabrication and assembly of entrance door hardware, as well as procedures and diagrams.  Coordinate final entrance door hardware schedule with doors   and rel...
	E. Delegated-Design Submittal:  For all-glass systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Test Reports:  For all-glass systems, for tests performed by a qualified testing agency.
	C. Sample Warranty:  For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For all-glass systems to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.
	C. Product Options:  Information on Drawings and in Specifications establishes requirements for aesthetic effects and performance characteristics of assemblies.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of c...
	1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If changes are proposed, submit comprehensive explanatory data to Architect for review.

	D. Provide all glass automatic sliding entrance doors that meet the requirements of ANSI/BHMA A156.10; American National Standard for Power Operated Doors.
	E. Engineering Responsibility:  Prepare data for all-glass systems, including Shop Drawings, based on testing and engineering analysis of manufacturer’s standard units in systems similar to those indicated for this Project.

	1.8 MOCKUPS
	A. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Build mockup of typical all-glass system as shown on Drawings.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 WARRANTY
	A. Special Warranty:  Manufacturer’s standarad form in which manufacturer agrees to repair or replace components of all-glass systems that do not comply with requirements or that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection.
	b. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	c. Failure of operating components.

	2. Warranty Period:  Two years from date of Substantial Completion.


	1.10 MAINTENANCE SERVICE
	A.      Initial Maintenance Service:   Beginning at Substantial Completion, provide 12 months' full


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design all-glass entrances and storefronts.
	B. General Performance:  Comply with performance requirements specified, as determined by testing of all-glass entrances and storefronts representing those indicated for this Project without failure due to defective manufacture, fabrication, installat...
	C. Structural Loads:
	1. Deflection Limits:  Deflection normal to glazing plane is limited to 1/175 of clear span or 3/4 inch (19 mm), whichever is smaller.

	D. Thermal Movements:  Allow for thermal movements resulting from ambient and surface temperature changes.
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements,  provide products by one of the following:
	1. UAlpha Door & Rail, IncU.
	2. UBlumcraft of Pittsburgh; C.R. Laurence Co, IncU.
	3. UOldcastle BuildingEnvelopeU.
	4. record-usa.
	5. UVitro AmericaU.


	2.3 METAL COMPONENTS
	A. Fitting Configuration:
	1. Manual-Swinging, All-Glass Entrance Doors:     Continuous rail fitting at top and bottom
	2. Power-Sliding, All-Glass Entrance Doors:  Continuous rail fitting at top and bottom.
	3. All-Glass Storefronts:   Continuous rail fitting at top and bottom as indicated on the Drawings.

	B. Rail Fittings:
	1. Material:      Stainless-steel-clad aluminum.
	2. Height:
	a. Top Rail:  3-1/2 inches (89 mm).
	b. Bottom Rail:    As indicated.

	3. Profile:     Square.
	4. End Caps:  Manufacturer's standard precision-fit end caps for rail fittings.

	C. Accessory Fittings:  Match  rail-fitting  metal and finish for the following:
	1. Overhead doorstop.
	2. Center-housing lock.
	3. Glass-support-fin brackets.

	D. Anchors and Fastenings:  Concealed.
	E. Weather Stripping:  Pile type; replaceable without removing all-glass entrance doors from pivots.
	F. Materials:
	1. Aluminum:  ASTM B 221 (ASTM B 221M), with strength and durability characteristics of not less than Alloy 6063-T5.
	2. Stainless-Steel Cladding:  ASTM A 666, Type 304.
	a. Finish:  No. 4 directional satin finish.



	2.4 GLASS
	A. Glass:  ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated surfaces), Type I (transparent), tested for surface and edge compression per ASTM C 1048 and for impact strength per 16 CFR 1201 for Category II materials.
	1. Class 1:  Clear monolithic.
	a. Thickness:   1/2 inch (13 mm) minimum.
	b. Locations:  As indicated.

	2. Exposed Edges:  Machine ground and flat polished.
	3. Butt Edges:  Flat ground.
	4. Corner Edges:  Lap-joint corners with exposed edges polished.


	2.5 ENTRANCE DOOR HARDWARE
	A. General:  Heavy-duty entrance door hardware units in sizes, quantities, and types recommended by manufacturer for all-glass entrance systems indicated.  For exposed parts, match metal and finish of   rail fittings.
	B. Concealed Overhead Closers and Pivots:  Center hung; BHMA A156.4, Grade 1; including cases, bottom arms, top walking beam pivots, plates, and accessories required for complete installation.
	1. Swing:  Single and Double acting.
	a. Positive Dead Stop:  Coordinated with hold-open angle if any, or at angle selected.
	b. 180 degree pivots at Door 217.

	2. Hold Open:    None.
	3. Opening-Force Requirements:
	a. Accessible Interior Swinging and Sliding Doors:  Not more than 5 lbf (22.2 N) to fully open door.


	C. Concealed Overhead Holder:  BHMA A156.8, Grade 1, with dead-stop setting coordinated with concealed overhead closer.
	D. Push-Pull Set:  As specified in Section 087100 “Door Hardware”.
	E. Single-Door and Active-Leaf Locksets:  As specified in Section 087100 “Door Hardware”.
	F. Inactive-Leaf Locksets:  Bottom-fitting or bottom-rail deadbolt.
	G. Cylinders:  As specified in Section 087100 "Door Hardware."

	2.6 Automatic-Sliding Entrance Doors
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide the following:
	1. Manufacturer:  record-usa.
	2. Product:  Series 5200 Sophisticate All Glass Sliding Entrance.  Complete including operator, glass sliding doors, headers with roller track, bottom door glides and activation devices.
	3. Doors:  Entrance header shall be extruded aluminum with removable access cover with concealed, replaceable lifetime warranty roller track and integrated anti-derail extrusion.          Doors shall consist of top and bottom rails with 1/2” clear tem...
	4. Operator:  Manufacturer’s standard operator that shall provide fully adjustable open, close and check speeds; safety-first recycle/stop feature if closing/opening is obstructed; LCD display panel with the following modes: automatic, off, exit only,...
	5. Security:  The sliding doors shall be fitted with a high security deadbolt lock mounted in the bottom rail of each door leaf.
	6. Finish:  Stainless steel clad aluminum.
	7. Safety Devices:  Provide manufacturer’s standard infrared safety beams.  Beams shall not be active when doors are closed.
	8. Activating Devices:  Provide motion sensor.
	9. Door Hardware:  Door Hardware provided by door supplier.  For door hardware provided by others, see Section 087100 “Door Hardware”.
	10. Electrical Requirements:  120VAC, 60 Hz, 1 Phase, 15 amp service to each operator header on a separate, dedicated circuit routed into the header.


	2.7 BUTT-GLAZING SEALANTS
	A. Single-Component, Nonsag, Acid-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Uses NT, G, and A.
	1. UProductsU:  Subject to compliance with requirements,  provide one of the following:
	a. UBostik, IncU; Chem-Calk 1200.
	b. UDow Corning CorporationU; 999-A.
	c. UGE Advanced Materials - SiliconesU; Construction SCS1200.
	d. UPecora CorporationU; 860.
	e. UPolymeric Systems, IncU; PSI-601.
	f. USchnee-Morehead, IncU; SM5732 Polyglaze.
	g. UTremco IncorporatedU; Proglaze.


	B. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L.

	2.8 FABRICATION
	A. Provide holes and cutouts in glass to receive hardware, fittings, and accessory fittings before tempering glass.  Do not cut, drill, or make other alterations to glass after tempering.
	1. Fully temper glass using horizontal (roller-hearth) process, and fabricate so that when glass is installed, roll-wave distortion is parallel with bottom edge of door or lite.

	B. Factory assemble components and factory install hardware and fittings to greatest extent possible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install all-glass systems and associated components according to manufacturer's written instructions.
	B. Set units level, plumb, and true to line, with uniform joints.
	C. Maintain uniform clearances between adjacent components.
	D. Lubricate hardware and other moving parts according to manufacturer's written instructions.
	E. Install butt-joint sealants according to manufacturer's instructions and as specified in Section 079200 "Joint Sealants".

	3.3 ADJUSTING AND CLEANING
	A. Adjust all-glass entrance doors and hardware to produce smooth operation and tight fit at contact points.
	B. Remove excess sealant and glazing compounds and dirt from surfaces.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the furnishing of all door hardware specified herein, listed in the Hardware Schedule, or required by the Drawings.
	B. Where items of hardware not definitely or correctly specified are required for completion of the work a statement of such omission, error, or other discrepancy should be directed to the Architect, prior to the date specified for receipt of proposal...
	C. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 08 Section "Hollow Metal Doors and Frames" for silencers integral with hollow metal frames.
	2. Division 08 Section "Flush Wood Doors" for factory prefitting and factory premachining of doors for door hardware.
	3. Division 26 Section for electrical connections including conduit and wiring for door controls and operators
	4. Division 28 “Fire Detection and Alarm Systems” for conduit for door control system.


	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 01 Specification sections.
	B. Product data including manufacturers' technical product data for each item of door hardware, installation instructions, maintenance of operating parts and finish, and other information necessary to show compliance with requirements.
	C. Final hardware schedule coordinated with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	1. Final Hardware Schedule Content:  Based on hardware indicated, organize schedule into "hardware sets" indicating complete designations of every item required for each door or opening.  Include the following information:
	a. Type, style, function, size, and finish of each hardware item.
	b. Name and manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of each hardware set cross referenced to indications on Drawings both on floor plans and in door and frame schedule.
	e. Explanation of all abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for hardware.
	g. Door and frame sizes and materials.
	h. Keying information.

	2. Submittal Sequence:  Submit final schedule at earliest possible date particularly where acceptance of Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule.  Include with schedule the product...
	3. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's final instructions on keying of locks has been fulfilled.

	D. Templates for doors, frames, and other work specified to be factory prepared for the installation of door hardware.  Check shop drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply ...

	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges, closers, etc.) from a single manufacturer.
	B. Supplier Qualifications:  A recognized architectural door hardware supplier, with warehousing facilities in the Project's vicinity, that has a record of successful in-service performance for supplying door hardware similar in quantity, type, and qu...
	1. Design Coordination:  Coordinate all door, frame, hardware and keying requirements with UNL Building Systems Maintenance (UNL BSM).
	2. Require supplier to meet with Owner to finalize keying requirements and to obtain final instructions in writing.

	C. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies with NFPA Standard No. 80 and requirements of authorities having jurisdiction.  Provide only items of door hardware that are listed and are identical to products test...

	1.5 PRODUCT HANDLING
	A. Tag each item or package separately with identification related to final Hardware Schedule, and include basic installation instructions with each item or package.
	B. Packaging of door hardware is responsibility of supplier.  As material is received by hardware supplier from various manufacturers, sort and repackage in containers clearly marked with appropriate hardware set number to match set numbers of approve...
	C. Inventory door hardware jointly with representatives of hardware supplier and hardware installer until each is satisfied that count is correct.
	D. Deliver individually packaged door hardware items promptly to place of installation (shop or Project site).

	1.6 MAINTENANCE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by manufacturers for various products listed below.  Such products are listed in the schedule by specific reference to manufacturer's catalog numbers.  Except as otherwise in...
	B. List of Manufacturers:

	2.2 KEY CABINET
	A. Manufacturers and Respective Catalog Numbers:
	B. Furnish one Model RWC or AWC key cabinet with a capacity of 1.5 times the number of key sets, complete with a two-tag key system and all accessories.

	2.3 ACCESSORIES AND ATTACHMENTS
	A. Furnish all necessary hardware accessories such as wood or machine screws, bolts, nuts, anchors, toggle bolts, and other fasteners, each of the type, size, material and finish for its intended purpose and each according to the material to which the...

	2.4 KEYING REQUIREMENTS
	A. General: Supplier will meet with UNL Building Systems Maintenance (UNL BSM) to finalize keying requirements and obtain final instructions in writing.
	1. Lockset Cylinders to be delivered to UNL Key Services:  All lockset cylinders to be delivered to UNL Key Services by the Contractor prior to their installation.  Cylinders packages shall be marked with opening number, function or location, and proj...

	B. Key System: Provide a Factory Registered “GGMK” system utilizing a restricted keyway.
	C. Keying Requirements:
	1. General: The building will have a unique fire/life safety Master Key system with as many sub-masters as necessary to accommodate the different departments housed within the building.  The Master Key System and individual keying of locks will be det...
	2. Supplier must obtain in writing from UNL Building Systems Maintenance (UNL BSM)  authorization to purchase master keys and bitting lists.
	3. All keys shall be cut on nickel silver blanks stamped “RESTRICTED-DO NOT DUPLICATE”.
	4. Provide “Visual Key Control” on all cylinders and keys.
	5. Supply “Bitting list with set-up chart” to Owner.
	a. All keys furnished for the project shall be supplied by the lockset supplier, and furnished with a biting list and comprehensive key schedule.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install hardware in accordance with manufacturer's recommendations and instructions.
	B. Install hardware on UL labeled openings in accordance with manufacturer's requirements, so as to maintain the label.
	C. Mortise and cut to close tolerance and conceal evidence of cutting the finished work.
	D. Remove, cover or protect hardware after fitting until paint or other finish is applied; permanently install hardware after finishing operations are complete.
	E. Install closers on the room side of corridor doors, stair side of stairways, and interior side of exterior doors.  Install closers to have a maximum opening force of 8 pounds of pressure at exterior doors and 5 pounds of pressure at interior doors....
	F. Mounting Heights:
	1. Install hardware at mounting heights conforming to the recommended mounting locations of the Builders' Hardware Manufacturers Association.
	2. Install wall stops, wall holders, and magnetic holders to strike near top of doors, but not more than 78 inches from the finished floor line; install wall stops to engage knobs, levers or pulls.  Locate floor stops as closer to adjacent surfaces as...

	G. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant complying with requirements specified in Division 07 Section "Joint Sealants."

	3.2 ADJUSTING, CLEANING AND DEMONSTRATING
	A. Adjust and check each operating item of hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly or as intended for the application made.
	1. Where door hardware is installed more than one month prior to acceptance or occupancy of a space or area, return to the installation during the week prior to acceptance or occupancy and make final check and adjustment of all hardware items in such ...

	B. Clean adjacent surfaces soiled by hardware installation.
	C. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and hardware finishes.
	D. Six-Month Adjustment:  Approximately six months after the date of Substantial Completion, the Installer, accompanies by representatives of the manufacturers of latchsets and locksets and of door control devices, and of other major hardware supplier...
	1. Examine and re-adjust each item of door hardware as necessary to restore function of doors and hardware to comply with specified requirements.
	2. Consult with and instruct Owner's personnel in recommended additions to the maintenance procedures.
	3. Replace hardware items that have deteriorated or failed due to faculty design, materials, or installation of hardware units.
	4. Prepare a written report of current and predictable problems (of substantial nature in the performance of the hardware.


	3.3 HARDWARE SETS
	B. HARDWARE SETS:

	HARDWARE SET NO.  2 DOOR #105
	HARDWARE SET NO.  6 DOOR #100, 203, 215A
	HARDWARE SET NO.  7 DOOR #201
	(LOCKABLE PULL FUNCTION)
	HARDWARE SET NO.  8    DOOR #205
	HARDWARE SET NO.  9 DOOR #222, 225
	HARDWARE SET NO.  10 DOOR #206, 207, 208, 209, 210
	HARDWARE SET NO.  11 DOOR #106, 107
	(PUSH/PULL DEADBOLT FUNCTION)
	HARDWARE SET NO.  12 DOOR #213, 214, 215
	(PUSH/PULL FUNCTION)
	HARDWARE SET NO.  13 DOOR #105A, 227, 227A
	HARDWARE SET NO.  14 DOOR #211
	HARDWARE SET NO.  15 DOOR #221, 224
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Windows.
	2. Doors.
	3. Storefront framing.
	4. Interior borrowed lites.


	1.3 DEFINITIONS
	A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036.
	C. Interspace:  Space between lites of an insulating-glass unit.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Installed glazing systems shall withstand normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, or instal...
	B. Delegated Design:  Design glass, including comprehensive engineering analysis according to ASTM E 1300  by a qualified professional engineer, using the following design criteria:
	1. Design Wind Pressures:  As indicated on Drawings.
	2. Design Wind Pressures:  Determine design wind pressures applicable to Project according to ASCE/SEI 7, based on heights above grade indicated on Drawings.
	a. Wind Design Data:  As indicated on the Structural Drawings.

	3. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, design glass to resist design wind pressure based on glass type factors for short-duration load.

	C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on glass framing members and glazing components.
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Glass Samples:    Submit samples as follows:
	1. For each type of glass product other than clear monolithic vision glass; 12 inches (300 mm) square.
	a. Coated glass.
	b. Insulating glass.


	C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same designations indicated on Drawings.
	D. Delegated-Design Submittal:  For glass indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For installers.
	B. Product Certificates:  For glass and glazing products, from manufacturer.
	C. Warranties:  Sample of special warranties.

	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings:  A qualified insulating-glass manufacturer who is approved by coated-glass manufacturer.
	B. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are certified under the National Glass Association's Certified Glass Installer Program.
	C. Source Limitations for Glass:  Obtain coated float glass and insulating glass from single source from single manufacturer for each glass type.
	D. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for each product and installation method.
	E. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	1. GANA Publications:  GANA's "Glazing Manual."
	2. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

	F. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark glazing with certification label of the SGCC or another certification agency acceptable to authorities having jurisdiction or the manufacturer.  Label shall indi...
	G. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of IGCC.
	H. Preinstallation Conference:  Conduct conference at Project site.
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review temporary protection requirements for glazing during and after installation.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing units to avoid hermetic seal ruptures due to altitude change.

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or ...
	1. Do not install glazing sealants when ambient and substrate temperature conditions are outside limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C).


	1.10 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period.  Deterioration of coated glass is de...
	1. Warranty Period:  10 years from date of Substantial Completion.

	B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  Deterioration of insulating glass...
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in thicknesses as needed to comply with requirements indicated.
	B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated float glass, or Kind FT heat-treated float glass as needed to comply with "Performance Requirements" Article.  Where heat-strengthened glass is indicated,...
	C. Thermal and Optical Performance Properties:  Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites of thickness indicated.
	2. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite.
	3. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K).
	4. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.
	5. Visible Reflectance:  Center-of-glazing values, according to NFRC 300.


	2.2 GLASS PRODUCTS
	A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.
	B. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of kind and condition indicated.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	2. For uncoated glass, comply with requirements for Condition A.
	3. For coated vision glass, comply with requirements for Condition C (other coated glass).


	2.3 INSULATING GLASS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. As specified in the “Insulating Glass Types” Article of this Section.

	B. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified according to ASTM E 2190, and complying with other requirements specified.
	1. Sealing System:  Dual seal, with polyisobutylene and silicone primary and secondary.
	2. Spacer:  Aluminum with mill or clear anodic finish.
	3. Desiccant:  Molecular sieve or silica gel, or blend of both.

	C. Glass:  Comply with applicable requirements in "Glass Products" Article as indicated by designations in "Insulating-Glass Types" Article.

	2.4 GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to maintain watertight seal, made from one of the following:
	1. Neoprene complying with ASTM C 864.
	2. EPDM complying with ASTM C 864.
	3. Silicone complying with ASTM C 1115.
	4. Thermoplastic polyolefin rubber complying with ASTM C 1115.

	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned neoprene, EPDM, silicone or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II, black; of profile and hardness required to maintain watertight seal.
	1. Application:  Use where soft compression gaskets will be compressed by inserting dense compression gaskets on opposite side of glazing or pressure applied by means of pressure-glazing stops on opposite side of glazing.


	2.5 GLAZING SEALANTS
	A. General:
	1. Compatibility:  Provide glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and app...
	2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range.

	B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 100/50, use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Dow Corning Corporation; 790.
	b. GE Advanced Materials - Silicones; SilPruf LM SCS2700.
	c. May National Associates, Inc.; Bondaflex Sil 290.
	d. Pecora Corporation; 890.
	e. Sika Corporation, Construction Products Division; SikaSil-C990.
	f. Tremco Incorporated; Spectrem 1.



	2.6 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass manufacturers f...
	1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
	2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.

	B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; and complying with AAMA 800 for the following types:
	1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
	2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a full bead of liquid sealant.


	2.7 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

	2.8 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...

	2.9 MONOLITHIC-GLASS TYPES
	A. Glass Type CTG:  Clear fully tempered float glass.
	1. Thickness:  6.0 mm.
	2. Provide safety glazing labeling.


	2.10 INSULATING-GLASS TYPES
	A. Glass Type CTIG:  Low-E-coated, clear insulating glass.
	1. Basis of Design Product:  Viracon Solarscreen Low-E Insulating Glass VE 1-2M.
	2. Overall Unit Thickness:  1 inch (25 mm).
	3. Thickness of Each Glass Lite:  6.0 mm.
	4. Outdoor Lite:  Clear Float glass, fully tempered.
	5. Interspace Content:  ½- inch airspace.
	6. Indoor Lite:  Clear Float glass, fully tempered.
	7. Low-E Coating:  VE-2M Sputtered on second surface.
	8. Visible Light Transmittance:  70 percent.
	9. Reflectance Visible Light-Exterior:  11 percent.
	10. Winter Nighttime U-Factor:  0.29.
	11. Summer Daytime U-Factor:  0.26.
	12. Solar Heat Gain Coefficient:  0.38.
	13. Shading Coefficient:  0.44.
	14. Light to Solar Gain Ratio:  1.84.
	15. Provide safety glazing labeling

	B. Glass Type CTIG-1:  Low-E-coated, clear insulating glass.
	1. Basis of Design Product:  Viracon Solarscreen Low-E Insulating Glass VE 1-2M.
	2. Overall Unit Thickness:  1 inch (25 mm).
	3. Outdoor Lite (Escalator Core 227):  1/4” thick Clear Float glass, fully tempered.
	4. Interspace Content:  1/4- inch airspace.
	5. Indoor Lite (Hard Court 101):  1/2" Clear Float glass, fully tempered.
	6. Low-E Coating:  VE-2M Sputtered on second surface.
	7. Visible Light Transmittance:  70 percent.
	8. Reflectance Visible Light-Exterior:  11 percent.
	9. Winter Nighttime U-Factor:  0.29.
	10. Summer Daytime U-Factor:  0.26.
	11. Solar Heat Gain Coefficient:  0.38.
	12. Shading Coefficient:  0.44.
	13. Light to Solar Gain Ratio:  1.84.
	14. Provide safety glazing labeling



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep systems.
	3. Minimum required face and edge clearances.
	4. Effective sealing between joints of glass-framing members.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.
	B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks in the completed work.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Adjust glazing channel dimensions as required by Project conditions during installation to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm).
	1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requ...
	2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to sealant width.  With glazing tape, use thickness slightly less than final compressed thickness of tape.

	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	J. Set glass lites with proper orientation so that coatings face exterior or interior as specified.
	K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended by gasket manufacturer.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward cent...
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.

	3.5 GASKET GLAZING (DRY)
	A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable sto...
	D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket.  Install dense compression gaskets and pressure-glazing stops, applying pressure uniformly to compression ...
	E. Install gaskets so they protrude past face of glazing stops.

	3.6 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking weep systems until seala...
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	3.7 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glas...
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in wr...
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manually operated roller shades with single rollers and with double rollers.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting roller shades and accessories.
	2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for light-blocking shades with a sealant.


	1.3 ALLOWANCES
	A. Roller shades are part of Window-Covering Allowance.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include styles, material descriptions, construction details, dimensions of individual components and profiles, features, finishes, and operating instructions for roller shades.

	B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	1. Motor-Operated Shades:  Include details of installation and diagrams for power, signal, and control wiring.

	C. Samples:  For each exposed product and for each color and texture specified, 10 inches (250 mm) long.
	D. Samples for Initial Selection:  For each type and color of shadeband material.
	1. Include Samples of accessories involving color selection.

	E. Samples for Verification:  For each type of roller shade.
	1. Shadeband Material:  Not less than 10 inches (250 mm) 3 inches (76 mm) square.  Mark inside face of material if applicable.
	2. Roller Shade:  Full-size operating unit, not less than 16 inches (400 mm) wide by 36 inches (900 mm) long for each type of roller shade indicated.
	3. Installation Accessories:  Full-size unit, not less than 10 inches (250 mm) long.

	F. Roller-Shade Schedule:  Use same designations indicated on Interior Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of shadeband material, signed by product manufacturer.
	C. Product Test Reports:  For each type of shadeband material, for tests performed by manufacturer and witnessed by a qualified testing agency a qualified testing agency.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roller shades to include in maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and shadeband material indicated, but no fewer than two units.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when o...
	B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operating hardwa...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1.  MechoShade Systems, Inc.

	B. Source Limitations:  Obtain roller shades from single source from single manufacturer.

	2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS RS-1
	A. Provide the following:
	1.  Manfucturer:  MechoShade
	2.  Style:  Mecho/5 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric:  Equinox 0100 Series
	4.  Color:  Flax 0103

	B.  Manual Clutch:  Manufacturers standard manual clutch system for size of shade required.  All manual clutch shades must include a lift assist mechanism.
	C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.

	2.3 MOTOR-OPERATED, DOUBLE-ROLLER SHADES RS-2
	A. Provide the following:
	1.  Manfucaturer:  MechoShade
	2.  Style:   Electro/3 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric 1:  Black out
	4.  Color:  TBD
	5.  Fabric 2:  EruoTwill 6000 Series+/- 3% Openness
	6.  Color:  Silver Birch 6006
	B.   Motors shall be asynchronous capacitor start and run, single phase type operating on 120V-60HZ.  They shall have planetary type gears, solenoid activated disc brakes and built-in limit switch units.  Each motor must be thermally protected, tubula...

	C. Controls:
	1.   Shades shall be operated individually or in groups by means of one or more double pole, double throw switches.
	2.   Shade manufacturer shall furnish all electrical control equipment, shades and accessories for a complete installation and single-source responsibility.

	2.4 MATERIALS
	A.   Accessories:
	1.  Intermediate Brackets:  as required.
	B.   Roller Tube shall be extruded aluminum of sufficient diameter and wall thickness to prevent excessive deflection along its length, and will have a double sided adhesive strip applied for exact and firm mounting of the fabric.  A minimum of one tu...
	1.  Shades, 10 feet or more wide must have gear reduction lifting/clutch mechanism.
	C.   Hem Bar shall be either 1/8” x 1” or 3/16” x 1 1 ½” extruded aluminum bar depending on size of shade, pocketed in lower end of fabric by thermal seal.
	D.   Shade retention systems may be required to maintain shade position where HVAC registers are directly in front of the floor to ceiling windows.
	E.   Single Shade Pocket shall be 3-5/16” wide x 5” high extruded aluminum enclosure with a 3” wide access flap for use when the shade is to be recessed into the ceiling pocket or completely concealed.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, accurate locations of connections to building electrical system, and other conditions affecting...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ROLLER-SHADE INSTALLATION
	A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions.
	1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches (51 mm) interior face of glass.  Allow clearances for window operation hardware.

	B. Electrical Connections:  Connect motor-operated roller shades to building electrical system.
	C. Location of RS-1 and RS-2.  Refer to A13.1 drawings for window locations and type.

	3.3 ADJUSTING
	A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.

	3.4 CLEANING AND PROTECTION
	A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain motor-operated roller shades.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal laboratory casework, with wood doors and drawer fronts.
	2. Filler and closure panels.
	3. Laboratory countertops.
	4. Shelves.
	5. Laboratory cup sinks.
	6. Laboratory accessories.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking for anchoring laboratory casework.
	2. Section 092216 "Non-Structural Metal Framing" for reinforcements in metal-framed partitions for anchoring laboratory casework.
	3. Section 096513 "Resilient Base and Accessories" for resilient base applied to metal laboratory casework.


	1.3 DEFINITIONS
	A. MDF:  Medium-density fiberboard.
	B. Hardwood Plywood:  A panel product composed of layers, or plies, of veneer, or of veneers in combination with lumber core, hardboard core, MDF core, or particleboard core, joined with adhesive and faced both front and back with hardwood veneers.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .

	1.5 COORDINATION
	A. Coordinate layout and installation of framing and reinforcements for support of laboratory casework.
	B. Coordinate installation of laboratory casework with installation of other laboratory equipment.

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For laboratory casework.  Include plans, elevations, sections, and attachment details.
	1. Indicate types and sizes of cabinets.
	2. Indicate locations of hardware and keying of locks.
	3. Indicate locations and types of service fittings.
	4. Indicate locations of blocking and reinforcements required for installing laboratory casework.
	5. Include details of support framing system.
	6. Include details of exposed conduits, if required, for service fittings.
	7. Indicate locations of and clearances from adjacent walls, doors, windows, other building components, and other laboratory equipment.
	8. Include coordinated dimensions for laboratory equipment specified in other Sections.

	C. Keying Schedule:  Include schematic keying diagram and index each key set to unique designations that are coordinated with the Contract Documents.
	D. Samples for Initial Selection:  For factory-applied finishes and other materials requiring color selection.
	E. Samples for Verification:  For each type of cabinet finish and each type of countertop material, in manufacturer's standard sizes.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer.
	B. Product Test Reports for Casework:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory casework with requirements of specified product standard and system structural performance s...
	C. Product Test Reports for Countertop Surface Material:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory countertop surface materials with requirements specified for chemical and...

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish complete touchup kit for each type and color of metal laboratory casework provided.  Include fillers, primers, paints, and other materials necessary to perform permanent repairs to damaged laboratory casework finish.
	B. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Cabinet Mounting Clips and Related Hardware:  Quantity equal to 5 percent of amount installed, but no fewer than 20 of each type.


	1.9 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that produces casework of types indicated for this Project that has been tested for compliance with SEFA 8 M  .

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Protect finished surfaces during handling and installation with protective covering of polyethylene film or other suitable material.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install laboratory casework until building is enclosed, utility roughing-in and wet work are complete and dry, and temporary HVAC system is operating and maintaining temperature and relative humidity at...
	B. Locate concealed framing, blocking, and reinforcements that support casework by field measurements before being enclosed, and indicate measurements on Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  products by Kewaunee Scientific Corporation; Laboratory Products Group, or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pr...
	1. Manufacturer:  Kewaumee Scientific Corporation; Laboratory Products Group.
	a. Products:
	1) Fixed Metal Cabinets:  Research Collection Laboratory Furniture.
	2) Free Standing Workstations:  Enterprise Free Standing Laboratory Workstation System.



	B. Source Limitations:  Obtain laboratory casework from single source from single manufacturer unless otherwise indicated.
	C. Product Designations:  Drawings indicate sizes and configurations of laboratory casework by referencing designated manufacturer's catalog numbers.  Other manufacturers' laboratory casework of similar sizes and similar door and drawer configurations...

	2.2 PERFORMANCE REQUIREMENTS
	A. Casework Product Standard:  Comply with SEFA 8 M, "Laboratory Grade Metal Casework."
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.3 FIXED METAL CABINETS
	A. Manufacturer/Product:  Kewnaunee Scientific Corporation; Research Collection.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.

	C. Wood Door and Drawer Front Materials:
	1. General:  Provide materials that are selected and arranged for compatible grain and color.  Do not use materials adjacent to one another that are noticeably dissimilar in color, grain, figure, or natural character markings.
	2. Style – 16:  The outer drawer and door head shall be 3/4" thick, square edged, Maple, particleboard core plywood with 1/8” solid Maple edging.  Drawer heads shall be grooved on backside to interlock with channel formation in drawer body.  Drawer an...
	a. Maple Finish:  #201 Natural Maple.


	D. Hardware and Trim:
	1. Drawer and Door Pulls:  Chrome plated wire– 6 – Pull shall be of modern design, offering a comfortable handgrip, and be securely fastened to doors and drawers with screws.

	E. Steel Base Cabinet Construction:
	F. Steel Swinging Door Upper Cabinet Construction:

	2.4  FREE STANDING LABORATORY WORKSTATION SYSTEM
	A. Manufacturer/Product:   Kewaunee Scientific Corporation; Enterprise Free Standing Laboratory Workstation System.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.
	1. Worksurface Support Frame:
	2. Single-sided Rear Frame Support Structure:
	a. The rear frame support structure shall be 84” in height and nominal lengths of 60”.
	b. Rear frame support structures shall consist of two (2) 2” diameter tube vertical members, with horizontal framing members. The vertical members shall allow the installation of service fittings.
	c. The vertical members shall be able to accommodate up to three services each and  a duplex electrical receptacle or data outlet.
	d. Vertical members shall include non-marring, 3/8” diameter, levelers.
	e. All rear frame support structures in widths of 60” wide and over shall have a center support to accommodate split shelving.
	f. The vertical members shall have shelf/accessory slots punched on 1” increments on the front starting at 55” above AFF to top of upright.
	g. Rear frame support structures shall incorporate upper and intermediate horizontal cross rails. The intermediate cross rail shall support an integral two channel raceway with removable access panel. The raceway can be specified with electrical & dat...


	D. WorkSurfaces:  Counter tops shall be as indicated on the drawings or as indicated by model number, and all clips, screws and parts for fastening top to table frame and/or cabinet shall be included.
	1. Molded epoxy resin tops shall be molded from a modified epoxy resin that has been especially compounded and cured to provide the optimum physical and chemical resistance properties required of a heavy-duty laboratory table top. Tops and curbs shall...
	a. Manufacturer:  Durcon, Inc.

	1. Adjustable Shelves for Enterprise tables shall be supported by 11 gauge brackets which mount to the slots in the rear frame support structure. They shall be adjustable in height on 1" increments.
	2. Wall Standards for wall mounted shelving shall utilize a 2” diameter tube to match the vertical members of the single-sided rear frame support structure. The slot pattern shall allow for 1” height adjustment.
	3. Shelves shall be depths of  9", and 12" and nominal lengths of 30” to match the slots on the rear frame support structure
	4. Shelf Materials:

	F. Casework:  Casework for the Enterprise Freestanding Laboratory Casework system shall include suspended base cabinets 25” high.
	1. Steel Casework (Research Collection)
	a. Research Collection:  Style 16 casework shall be full overlay construction, with matching vertical grain wood doors and drawer fronts overlapping the cabinet face frame. The doors and drawer fronts shall be 3/4" thick, and offer a variety of attach...
	1) For wood door and drawer front materials, hardware , and cabinet construction see Article 2.4 of this Section.



	G. Ceiling Service Panel
	1. Ceiling utility panel providing a means to mount and connect electrical outlets, data outlets and quick connect service fixtures.
	a. Utility panel shall be minimum 16-gauge cold rolled steel with finish as specified for metal fabrications.

	7. Nominal Dimensions:
	a. Size: 24 inches by 24 inches.  Exact size of tile shall be coordinated with ceiling grid system profile as specified in Division 09, detailed on the Drawings and as submitted.

	8. Hold-Down Clips:  Coordinate with Division 09 contractors to provide a minimum of six hold-down clips at each utility ceiling tile.


	2.5 COUNTERTOP    AND CUP SINK MATERIALS
	A. Epoxy:  Factory-molded, modified epoxy-resin formulation with smooth, nonspecular finish.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following:
	a. UDurcon, IncU.

	2. Physical Properties:
	a. Flexural Strength:  Not less than 10,000 psi (70 MPa).
	b. Modulus of Elasticity:  Not less than 2,000,000 psi (1400 MPa).
	c. Hardness (Rockwell M):  Not less than 100.
	d. Water Absorption (24 Hours):  Not more than 0.02 percent.
	e. Heat Distortion Point:  Not less than 260 deg F (127 deg C).

	3. Chemical Resistance:  Epoxy-resin material has the following ratings when tested with indicated reagents according to NEMA LD 3, Test Procedure 3.4.5:
	a. No Effect:  Acetic acid (98 percent), acetone, ammonium hydroxide (28 percent), benzene, carbon tetrachloride, dimethyl formamide, ethyl acetate, ethyl alcohol, ethyl ether, methyl alcohol, nitric acid (70 percent), phenol, sulfuric acid (60 percen...

	4. Slight Effect:  Chromic acid (60 percent) and sodium hydroxide (50 percent).Color:       Match Durcon, Inc., Graphite.


	2.6 METAL CABINET FINISH
	A. General:  Prepare, treat, and finish welded assemblies after assembling.  Prepare, treat, and finish components that are to be assembled with mechanical fasteners before assembling.  Prepare, treat, and finish concealed surfaces same as exposed sur...
	B. Preparation:  After assembly, clean surfaces of mill scale, rust, oil, and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.
	C. Chemical-Resistant Finish:  Immediately after cleaning and pretreating, apply laboratory casework manufacturer's standard two-coat, chemical-resistant, baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufac...
	1. Chemical and Physical Resistance of Finish System:  Finish complies with acceptance levels of cabinet surface finish tests in SEFA 8 M.  Acceptance level for chemical spot test shall be no more than four Level 3 conditions.
	2. Colors for Metal Laboratory Casework Finish:   Match Kewaunee Scientific Corporation, #78 Snow White.


	2.7 COUNTERTOPS   AND SINKS
	A. Countertops, General:  Provide units with smooth surfaces in uniform plane, free of defects.  Make exposed edges and corners straight and uniformly beveled.  Provide front and end overhang of 1 inch (25 mm), with continuous drip groove on underside...
	B. Sinks, General:  Provide sizes indicated or laboratory casework manufacturer's closest standard size of equal or greater volume, as approved by Architect.
	1. Outlets:  Provide with strainers and tailpieces, NPS 1-1/2 (DN 40), unless otherwise indicated.

	C. Epoxy Countertops  and Sinks:
	1. Countertop Fabrication:  Fabricate with factory cutouts for sinks, holes for service fittings and accessories, and butt joints assembled with epoxy adhesive and concealed metal splines.
	a. Countertop Configuration:  Flat,   1 inch (25 mm) thick, with   rounded edge and corners, and with drip groove and   applied backsplash.
	b. Countertop Construction:  Uniform throughout full thickness.


	D. Cup Sinks:  Epoxy, 3-by-9-inch (75-by-228-mm) oval .


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances, location of reinforcements, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF CABINETS
	A. Comply with installation requirements in SEFA 2.3.  Install level, plumb, and true; shim as required, using concealed shims.  Where laboratory casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners conce...
	1. Variation of Tops of Base Cabinets from Level:  1/16 inch in 10 feet (1.5 mm in 3 m).
	2. Variation of Bottoms of Upper Cabinets from Level:  1/8 inch in 10 feet (3 mm in 3 m).
	3. Variation of Faces of Cabinets from a True Plane:  1/8 inch in 10 feet (3 mm in 3 m).
	4. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch (0.8 mm).
	5. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch (1.5 mm).

	B. Base Cabinets:  Fasten cabinets to utility-space framing, partition framing, wood blocking, or reinforcements in partitions, with fasteners spaced not more than 16 inches (400 mm) o.c.  Bolt adjacent cabinets together with joints flush, tight, and ...
	C. Wall Cabinets:  Fasten to hanging strips, masonry, partition framing, blocking, or reinforcements in partitions.  Fasten each cabinet through back, near top, at not less than 16 inches (400 mm) o.c.
	D. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises.
	E. Adjust laboratory casework and hardware so doors and drawers align and operate smoothly without warp or bind and contact points meet accurately.  Lubricate operating hardware as recommended by manufacturer.

	3.3 INSTALLATION OF COUNTERTOPS
	A. Comply with installation requirements in SEFA 2.3.  Abut top and edge surfaces in one true plane with flush hairline joints and with internal supports placed to prevent deflection.  Locate joints only where indicated on Shop Drawings.
	B. Field Jointing:  Where possible, make in same manner as shop-made joints, using dowels, splines, fasteners, adhesives, and sealants recommended by manufacturer.  Shop prepare edges for field-made joints.
	C. Fastening:
	1. Secure epoxy countertops to cabinets with epoxy cement, applied at each corner and along perimeter edges at not more than 48 inches (1200 mm) o.c.
	2. Where necessary to penetrate countertops with fasteners, countersink heads approximately 1/8 inch (3 mm), and plug hole flush with material equal to countertop in chemical resistance, hardness, and appearance.

	D. Provide required holes and cutouts for service fittings.
	E. Provide scribe moldings for closures at junctures of countertop, curb, and splash with walls as recommended by manufacturer for materials involved.  Match materials and finish to adjacent laboratory casework.  Use chemical-resistant, permanently el...
	F. Carefully dress joints smooth, remove surface scratches, and clean entire surface.

	3.4 INSTALLATION OF SINKS
	A. Comply with installation requirements in SEFA 2.3.
	B. Drop-in Installation of Epoxy   Cup Sinks:  Rout groove in countertop to receive sink rim if not shop prepared.  Set sink in adhesive and fill remainder of groove with sealant or adhesive.  Use procedures and products recommended by sink and counte...

	3.5 INSTALLATION OF LABORATORY ACCESSORIES
	A. Install accessories according to Shop Drawings, installation requirements in SEFA 2.3, and manufacturer's written instructions.
	B. Securely fasten adjustable shelving supports, and steel shelves, to partition framing, wood blocking, or reinforcements in partitions.
	C. Install shelf standards plumb and at heights to align shelf brackets for level shelves.  Install shelving level and straight, closely fitted to other work where indicated.

	3.6 CLEANING AND PROTECTING
	A. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to match original factory finish, as approved by Architect.
	B. Protect countertop surfaces during construction with 6-mil (0.15-mm) plastic or other suitable water-resistant covering.  Tape to underside of countertop at a minimum of 48 inches (1200 mm) o.c.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Quartz agglomerate countertops and backsplashes.

	B. Related Sections:
	1. Section 224100 "Residential Plumbing Fixtures" for nonintegral sinks,  and plumbing fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For countertop materials and sinks.
	B. Shop Drawings:  For countertops.  Show materials, finishes, edge and backsplash profiles, methods of joining, and cutouts for plumbing fixtures.
	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...

	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Verify dimensions of countertops by field measurements after base cabinets are installed but before countertop fabrication is complete.

	1.5 COORDINATION
	A. Coordinate locations of utilities that will penetrate countertops or backsplashes.


	PART 2 -  PRODUCTS
	2.1 QUARTZ AGGLOMERATE COUNTERTOPS
	A. Configuration:  Provide countertops with the following front and backsplash style:
	1. Front:  Refer to drawing details.
	2. Backsplash:  Radius edge with 3/8-inch (9.5-mm) radius.
	3. Endsplash:  Matching backsplash.

	B. Countertops:  Refer to drawings for thickness, quartz agglomerate with front edge built up with same material.
	C. Backsplashes:  1/2-inch- (12.7-mm-) thick quartz agglomerate.
	D. Fabrication:  Fabricate tops in one piece with shop-applied edges and backsplashes unless otherwise indicated.  Comply with quartz agglomerate manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
	1. Fabricate with loose backsplashes for field assembly.


	2.2 COUNTERTOP MATERIALS
	A. Particleboard:  ANSI A208.1, made with binder containing no urea formaldehyde.
	1. Recycled Content:  Not less than the standard percentage of preconsumer or postconsumer recycled content.

	B. Plywood:  Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch sanded.
	C. Adhesives:  Adhesives shall not contain urea formaldehyde.
	D. Quartz Agglomerate:  Solid sheets consisting of quartz aggregates bound together with a matrix of filled plastic resin and complying with the "Physical Characteristics of Materials" Article of ANSI SS1.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following.
	2. Dupont Zodiaq Colors and Patterns:  As indicated by manufacturer's designations.
	3. a.  SS-1:
	4. 1)  Manufacturer:  Quartz Master LLC
	5. 2) Color:  QM 1001 Beach White
	6. b.  SS-2:
	7. 1)  Manufacturer:  Dupont Zodiaq
	8. 2)  Color:  Indus Red



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m).
	B. Fasten countertops by screwing through corner blocks of base units into underside of countertop.  Pre-drill holes for screws as recommended by manufacturer.  Align adjacent surfaces and, using adhesive in color to match countertop, form seams to co...
	1. Install backsplashes and endsplashes to comply with manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.





	Div 12.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manually operated roller shades with single rollers and with double rollers.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting roller shades and accessories.
	2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for light-blocking shades with a sealant.


	1.3 ALLOWANCES
	A. Roller shades are part of Window-Covering Allowance.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include styles, material descriptions, construction details, dimensions of individual components and profiles, features, finishes, and operating instructions for roller shades.

	B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	1. Motor-Operated Shades:  Include details of installation and diagrams for power, signal, and control wiring.

	C. Samples:  For each exposed product and for each color and texture specified, 10 inches (250 mm) long.
	D. Samples for Initial Selection:  For each type and color of shadeband material.
	1. Include Samples of accessories involving color selection.

	E. Samples for Verification:  For each type of roller shade.
	1. Shadeband Material:  Not less than 10 inches (250 mm) 3 inches (76 mm) square.  Mark inside face of material if applicable.
	2. Roller Shade:  Full-size operating unit, not less than 16 inches (400 mm) wide by 36 inches (900 mm) long for each type of roller shade indicated.
	3. Installation Accessories:  Full-size unit, not less than 10 inches (250 mm) long.

	F. Roller-Shade Schedule:  Use same designations indicated on Interior Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of shadeband material, signed by product manufacturer.
	C. Product Test Reports:  For each type of shadeband material, for tests performed by manufacturer and witnessed by a qualified testing agency a qualified testing agency.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roller shades to include in maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and shadeband material indicated, but no fewer than two units.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when o...
	B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operating hardwa...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1.  MechoShade Systems, Inc.

	B. Source Limitations:  Obtain roller shades from single source from single manufacturer.

	2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS RS-1
	A. Provide the following:
	1.  Manfucturer:  MechoShade
	2.  Style:  Mecho/5 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric:  Equinox 0100 Series
	4.  Color:  Flax 0103

	B.  Manual Clutch:  Manufacturers standard manual clutch system for size of shade required.  All manual clutch shades must include a lift assist mechanism.
	C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.

	2.3 MOTOR-OPERATED, DOUBLE-ROLLER SHADES RS-2
	A. Provide the following:
	1.  Manfucaturer:  MechoShade
	2.  Style:   Electro/3 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric 1:  Black out
	4.  Color:  TBD
	5.  Fabric 2:  EruoTwill 6000 Series+/- 3% Openness
	6.  Color:  Silver Birch 6006
	B.   Motors shall be asynchronous capacitor start and run, single phase type operating on 120V-60HZ.  They shall have planetary type gears, solenoid activated disc brakes and built-in limit switch units.  Each motor must be thermally protected, tubula...

	C. Controls:
	1.   Shades shall be operated individually or in groups by means of one or more double pole, double throw switches.
	2.   Shade manufacturer shall furnish all electrical control equipment, shades and accessories for a complete installation and single-source responsibility.

	2.4 MATERIALS
	A.   Accessories:
	1.  Intermediate Brackets:  as required.
	B.   Roller Tube shall be extruded aluminum of sufficient diameter and wall thickness to prevent excessive deflection along its length, and will have a double sided adhesive strip applied for exact and firm mounting of the fabric.  A minimum of one tu...
	1.  Shades, 10 feet or more wide must have gear reduction lifting/clutch mechanism.
	C.   Hem Bar shall be either 1/8” x 1” or 3/16” x 1 1 ½” extruded aluminum bar depending on size of shade, pocketed in lower end of fabric by thermal seal.
	D.   Shade retention systems may be required to maintain shade position where HVAC registers are directly in front of the floor to ceiling windows.
	E.   Single Shade Pocket shall be 3-5/16” wide x 5” high extruded aluminum enclosure with a 3” wide access flap for use when the shade is to be recessed into the ceiling pocket or completely concealed.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, accurate locations of connections to building electrical system, and other conditions affecting...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ROLLER-SHADE INSTALLATION
	A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions.
	1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches (51 mm) interior face of glass.  Allow clearances for window operation hardware.

	B. Electrical Connections:  Connect motor-operated roller shades to building electrical system.
	C. Location of RS-1 and RS-2.  Refer to A13.1 drawings for window locations and type.

	3.3 ADJUSTING
	A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.

	3.4 CLEANING AND PROTECTION
	A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain motor-operated roller shades.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal laboratory casework, with wood doors and drawer fronts.
	2. Filler and closure panels.
	3. Laboratory countertops.
	4. Shelves.
	5. Laboratory cup sinks.
	6. Laboratory accessories.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking for anchoring laboratory casework.
	2. Section 092216 "Non-Structural Metal Framing" for reinforcements in metal-framed partitions for anchoring laboratory casework.
	3. Section 096513 "Resilient Base and Accessories" for resilient base applied to metal laboratory casework.


	1.3 DEFINITIONS
	A. MDF:  Medium-density fiberboard.
	B. Hardwood Plywood:  A panel product composed of layers, or plies, of veneer, or of veneers in combination with lumber core, hardboard core, MDF core, or particleboard core, joined with adhesive and faced both front and back with hardwood veneers.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .

	1.5 COORDINATION
	A. Coordinate layout and installation of framing and reinforcements for support of laboratory casework.
	B. Coordinate installation of laboratory casework with installation of other laboratory equipment.

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For laboratory casework.  Include plans, elevations, sections, and attachment details.
	1. Indicate types and sizes of cabinets.
	2. Indicate locations of hardware and keying of locks.
	3. Indicate locations and types of service fittings.
	4. Indicate locations of blocking and reinforcements required for installing laboratory casework.
	5. Include details of support framing system.
	6. Include details of exposed conduits, if required, for service fittings.
	7. Indicate locations of and clearances from adjacent walls, doors, windows, other building components, and other laboratory equipment.
	8. Include coordinated dimensions for laboratory equipment specified in other Sections.

	C. Keying Schedule:  Include schematic keying diagram and index each key set to unique designations that are coordinated with the Contract Documents.
	D. Samples for Initial Selection:  For factory-applied finishes and other materials requiring color selection.
	E. Samples for Verification:  For each type of cabinet finish and each type of countertop material, in manufacturer's standard sizes.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer.
	B. Product Test Reports for Casework:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory casework with requirements of specified product standard and system structural performance s...
	C. Product Test Reports for Countertop Surface Material:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory countertop surface materials with requirements specified for chemical and...

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish complete touchup kit for each type and color of metal laboratory casework provided.  Include fillers, primers, paints, and other materials necessary to perform permanent repairs to damaged laboratory casework finish.
	B. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Cabinet Mounting Clips and Related Hardware:  Quantity equal to 5 percent of amount installed, but no fewer than 20 of each type.


	1.9 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that produces casework of types indicated for this Project that has been tested for compliance with SEFA 8 M  .

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Protect finished surfaces during handling and installation with protective covering of polyethylene film or other suitable material.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install laboratory casework until building is enclosed, utility roughing-in and wet work are complete and dry, and temporary HVAC system is operating and maintaining temperature and relative humidity at...
	B. Locate concealed framing, blocking, and reinforcements that support casework by field measurements before being enclosed, and indicate measurements on Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  products by Kewaunee Scientific Corporation; Laboratory Products Group, or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pr...
	1. Manufacturer:  Kewaumee Scientific Corporation; Laboratory Products Group.
	a. Products:
	1) Fixed Metal Cabinets:  Research Collection Laboratory Furniture.
	2) Free Standing Workstations:  Enterprise Free Standing Laboratory Workstation System.



	B. Source Limitations:  Obtain laboratory casework from single source from single manufacturer unless otherwise indicated.
	C. Product Designations:  Drawings indicate sizes and configurations of laboratory casework by referencing designated manufacturer's catalog numbers.  Other manufacturers' laboratory casework of similar sizes and similar door and drawer configurations...

	2.2 PERFORMANCE REQUIREMENTS
	A. Casework Product Standard:  Comply with SEFA 8 M, "Laboratory Grade Metal Casework."
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.3 FIXED METAL CABINETS
	A. Manufacturer/Product:  Kewnaunee Scientific Corporation; Research Collection.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.

	C. Wood Door and Drawer Front Materials:
	1. General:  Provide materials that are selected and arranged for compatible grain and color.  Do not use materials adjacent to one another that are noticeably dissimilar in color, grain, figure, or natural character markings.
	2. Style – 16:  The outer drawer and door head shall be 3/4" thick, square edged, Maple, particleboard core plywood with 1/8” solid Maple edging.  Drawer heads shall be grooved on backside to interlock with channel formation in drawer body.  Drawer an...
	a. Maple Finish:  #201 Natural Maple.


	D. Hardware and Trim:
	1. Drawer and Door Pulls:  Chrome plated wire– 6 – Pull shall be of modern design, offering a comfortable handgrip, and be securely fastened to doors and drawers with screws.

	E. Steel Base Cabinet Construction:
	F. Steel Swinging Door Upper Cabinet Construction:

	2.4  FREE STANDING LABORATORY WORKSTATION SYSTEM
	A. Manufacturer/Product:   Kewaunee Scientific Corporation; Enterprise Free Standing Laboratory Workstation System.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.
	1. Worksurface Support Frame:
	2. Single-sided Rear Frame Support Structure:
	a. The rear frame support structure shall be 84” in height and nominal lengths of 60”.
	b. Rear frame support structures shall consist of two (2) 2” diameter tube vertical members, with horizontal framing members. The vertical members shall allow the installation of service fittings.
	c. The vertical members shall be able to accommodate up to three services each and  a duplex electrical receptacle or data outlet.
	d. Vertical members shall include non-marring, 3/8” diameter, levelers.
	e. All rear frame support structures in widths of 60” wide and over shall have a center support to accommodate split shelving.
	f. The vertical members shall have shelf/accessory slots punched on 1” increments on the front starting at 55” above AFF to top of upright.
	g. Rear frame support structures shall incorporate upper and intermediate horizontal cross rails. The intermediate cross rail shall support an integral two channel raceway with removable access panel. The raceway can be specified with electrical & dat...


	D. WorkSurfaces:  Counter tops shall be as indicated on the drawings or as indicated by model number, and all clips, screws and parts for fastening top to table frame and/or cabinet shall be included.
	1. Molded epoxy resin tops shall be molded from a modified epoxy resin that has been especially compounded and cured to provide the optimum physical and chemical resistance properties required of a heavy-duty laboratory table top. Tops and curbs shall...
	a. Manufacturer:  Durcon, Inc.

	1. Adjustable Shelves for Enterprise tables shall be supported by 11 gauge brackets which mount to the slots in the rear frame support structure. They shall be adjustable in height on 1" increments.
	2. Wall Standards for wall mounted shelving shall utilize a 2” diameter tube to match the vertical members of the single-sided rear frame support structure. The slot pattern shall allow for 1” height adjustment.
	3. Shelves shall be depths of  9", and 12" and nominal lengths of 30” to match the slots on the rear frame support structure
	4. Shelf Materials:

	F. Casework:  Casework for the Enterprise Freestanding Laboratory Casework system shall include suspended base cabinets 25” high.
	1. Steel Casework (Research Collection)
	a. Research Collection:  Style 16 casework shall be full overlay construction, with matching vertical grain wood doors and drawer fronts overlapping the cabinet face frame. The doors and drawer fronts shall be 3/4" thick, and offer a variety of attach...
	1) For wood door and drawer front materials, hardware , and cabinet construction see Article 2.4 of this Section.



	G. Ceiling Service Panel
	1. Ceiling utility panel providing a means to mount and connect electrical outlets, data outlets and quick connect service fixtures.
	a. Utility panel shall be minimum 16-gauge cold rolled steel with finish as specified for metal fabrications.

	7. Nominal Dimensions:
	a. Size: 24 inches by 24 inches.  Exact size of tile shall be coordinated with ceiling grid system profile as specified in Division 09, detailed on the Drawings and as submitted.

	8. Hold-Down Clips:  Coordinate with Division 09 contractors to provide a minimum of six hold-down clips at each utility ceiling tile.


	2.5 COUNTERTOP    AND CUP SINK MATERIALS
	A. Epoxy:  Factory-molded, modified epoxy-resin formulation with smooth, nonspecular finish.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following:
	a. UDurcon, IncU.

	2. Physical Properties:
	a. Flexural Strength:  Not less than 10,000 psi (70 MPa).
	b. Modulus of Elasticity:  Not less than 2,000,000 psi (1400 MPa).
	c. Hardness (Rockwell M):  Not less than 100.
	d. Water Absorption (24 Hours):  Not more than 0.02 percent.
	e. Heat Distortion Point:  Not less than 260 deg F (127 deg C).

	3. Chemical Resistance:  Epoxy-resin material has the following ratings when tested with indicated reagents according to NEMA LD 3, Test Procedure 3.4.5:
	a. No Effect:  Acetic acid (98 percent), acetone, ammonium hydroxide (28 percent), benzene, carbon tetrachloride, dimethyl formamide, ethyl acetate, ethyl alcohol, ethyl ether, methyl alcohol, nitric acid (70 percent), phenol, sulfuric acid (60 percen...

	4. Slight Effect:  Chromic acid (60 percent) and sodium hydroxide (50 percent).Color:       Match Durcon, Inc., Graphite.


	2.6 METAL CABINET FINISH
	A. General:  Prepare, treat, and finish welded assemblies after assembling.  Prepare, treat, and finish components that are to be assembled with mechanical fasteners before assembling.  Prepare, treat, and finish concealed surfaces same as exposed sur...
	B. Preparation:  After assembly, clean surfaces of mill scale, rust, oil, and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.
	C. Chemical-Resistant Finish:  Immediately after cleaning and pretreating, apply laboratory casework manufacturer's standard two-coat, chemical-resistant, baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufac...
	1. Chemical and Physical Resistance of Finish System:  Finish complies with acceptance levels of cabinet surface finish tests in SEFA 8 M.  Acceptance level for chemical spot test shall be no more than four Level 3 conditions.
	2. Colors for Metal Laboratory Casework Finish:   Match Kewaunee Scientific Corporation, #78 Snow White.


	2.7 COUNTERTOPS   AND SINKS
	A. Countertops, General:  Provide units with smooth surfaces in uniform plane, free of defects.  Make exposed edges and corners straight and uniformly beveled.  Provide front and end overhang of 1 inch (25 mm), with continuous drip groove on underside...
	B. Sinks, General:  Provide sizes indicated or laboratory casework manufacturer's closest standard size of equal or greater volume, as approved by Architect.
	1. Outlets:  Provide with strainers and tailpieces, NPS 1-1/2 (DN 40), unless otherwise indicated.

	C. Epoxy Countertops  and Sinks:
	1. Countertop Fabrication:  Fabricate with factory cutouts for sinks, holes for service fittings and accessories, and butt joints assembled with epoxy adhesive and concealed metal splines.
	a. Countertop Configuration:  Flat,   1 inch (25 mm) thick, with   rounded edge and corners, and with drip groove and   applied backsplash.
	b. Countertop Construction:  Uniform throughout full thickness.


	D. Cup Sinks:  Epoxy, 3-by-9-inch (75-by-228-mm) oval .


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances, location of reinforcements, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF CABINETS
	A. Comply with installation requirements in SEFA 2.3.  Install level, plumb, and true; shim as required, using concealed shims.  Where laboratory casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners conce...
	1. Variation of Tops of Base Cabinets from Level:  1/16 inch in 10 feet (1.5 mm in 3 m).
	2. Variation of Bottoms of Upper Cabinets from Level:  1/8 inch in 10 feet (3 mm in 3 m).
	3. Variation of Faces of Cabinets from a True Plane:  1/8 inch in 10 feet (3 mm in 3 m).
	4. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch (0.8 mm).
	5. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch (1.5 mm).

	B. Base Cabinets:  Fasten cabinets to utility-space framing, partition framing, wood blocking, or reinforcements in partitions, with fasteners spaced not more than 16 inches (400 mm) o.c.  Bolt adjacent cabinets together with joints flush, tight, and ...
	C. Wall Cabinets:  Fasten to hanging strips, masonry, partition framing, blocking, or reinforcements in partitions.  Fasten each cabinet through back, near top, at not less than 16 inches (400 mm) o.c.
	D. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises.
	E. Adjust laboratory casework and hardware so doors and drawers align and operate smoothly without warp or bind and contact points meet accurately.  Lubricate operating hardware as recommended by manufacturer.

	3.3 INSTALLATION OF COUNTERTOPS
	A. Comply with installation requirements in SEFA 2.3.  Abut top and edge surfaces in one true plane with flush hairline joints and with internal supports placed to prevent deflection.  Locate joints only where indicated on Shop Drawings.
	B. Field Jointing:  Where possible, make in same manner as shop-made joints, using dowels, splines, fasteners, adhesives, and sealants recommended by manufacturer.  Shop prepare edges for field-made joints.
	C. Fastening:
	1. Secure epoxy countertops to cabinets with epoxy cement, applied at each corner and along perimeter edges at not more than 48 inches (1200 mm) o.c.
	2. Where necessary to penetrate countertops with fasteners, countersink heads approximately 1/8 inch (3 mm), and plug hole flush with material equal to countertop in chemical resistance, hardness, and appearance.

	D. Provide required holes and cutouts for service fittings.
	E. Provide scribe moldings for closures at junctures of countertop, curb, and splash with walls as recommended by manufacturer for materials involved.  Match materials and finish to adjacent laboratory casework.  Use chemical-resistant, permanently el...
	F. Carefully dress joints smooth, remove surface scratches, and clean entire surface.

	3.4 INSTALLATION OF SINKS
	A. Comply with installation requirements in SEFA 2.3.
	B. Drop-in Installation of Epoxy   Cup Sinks:  Rout groove in countertop to receive sink rim if not shop prepared.  Set sink in adhesive and fill remainder of groove with sealant or adhesive.  Use procedures and products recommended by sink and counte...

	3.5 INSTALLATION OF LABORATORY ACCESSORIES
	A. Install accessories according to Shop Drawings, installation requirements in SEFA 2.3, and manufacturer's written instructions.
	B. Securely fasten adjustable shelving supports, and steel shelves, to partition framing, wood blocking, or reinforcements in partitions.
	C. Install shelf standards plumb and at heights to align shelf brackets for level shelves.  Install shelving level and straight, closely fitted to other work where indicated.

	3.6 CLEANING AND PROTECTING
	A. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to match original factory finish, as approved by Architect.
	B. Protect countertop surfaces during construction with 6-mil (0.15-mm) plastic or other suitable water-resistant covering.  Tape to underside of countertop at a minimum of 48 inches (1200 mm) o.c.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Quartz agglomerate countertops and backsplashes.

	B. Related Sections:
	1. Section 224100 "Residential Plumbing Fixtures" for nonintegral sinks,  and plumbing fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For countertop materials and sinks.
	B. Shop Drawings:  For countertops.  Show materials, finishes, edge and backsplash profiles, methods of joining, and cutouts for plumbing fixtures.
	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...

	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Verify dimensions of countertops by field measurements after base cabinets are installed but before countertop fabrication is complete.

	1.5 COORDINATION
	A. Coordinate locations of utilities that will penetrate countertops or backsplashes.


	PART 2 -  PRODUCTS
	2.1 QUARTZ AGGLOMERATE COUNTERTOPS
	A. Configuration:  Provide countertops with the following front and backsplash style:
	1. Front:  Refer to drawing details.
	2. Backsplash:  Radius edge with 3/8-inch (9.5-mm) radius.
	3. Endsplash:  Matching backsplash.

	B. Countertops:  Refer to drawings for thickness, quartz agglomerate with front edge built up with same material.
	C. Backsplashes:  1/2-inch- (12.7-mm-) thick quartz agglomerate.
	D. Fabrication:  Fabricate tops in one piece with shop-applied edges and backsplashes unless otherwise indicated.  Comply with quartz agglomerate manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
	1. Fabricate with loose backsplashes for field assembly.


	2.2 COUNTERTOP MATERIALS
	A. Particleboard:  ANSI A208.1, made with binder containing no urea formaldehyde.
	1. Recycled Content:  Not less than the standard percentage of preconsumer or postconsumer recycled content.

	B. Plywood:  Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch sanded.
	C. Adhesives:  Adhesives shall not contain urea formaldehyde.
	D. Quartz Agglomerate:  Solid sheets consisting of quartz aggregates bound together with a matrix of filled plastic resin and complying with the "Physical Characteristics of Materials" Article of ANSI SS1.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following.
	2. Dupont Zodiaq Colors and Patterns:  As indicated by manufacturer's designations.
	3. a.  SS-1:
	4. 1)  Manufacturer:  Quartz Master LLC
	5. 2) Color:  QM 1001 Beach White
	6. b.  SS-2:
	7. 1)  Manufacturer:  Dupont Zodiaq
	8. 2)  Color:  Indus Red



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m).
	B. Fasten countertops by screwing through corner blocks of base units into underside of countertop.  Pre-drill holes for screws as recommended by manufacturer.  Align adjacent surfaces and, using adhesive in color to match countertop, form seams to co...
	1. Install backsplashes and endsplashes to comply with manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
	2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.

	B. Related Requirements:
	1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and exterior non-load-bearing wall studs.
	2.  Division 07 Section "Fire-Resistive Joint Systems" for head-of-wall joint systems installed with non-load-bearing steel framing.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATION SUBMITTALS
	A. Evaluation Reports:  For dimpled steel studs and runners, from ICC-ES.


	PART 2 -  PRODUCTS
	2.1 DESCRIPTION
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent ...
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.
	2. Protective Coating:  ASTM A 653/A 653M, 2TG402T6T (Z120)6T, hot-dip galvanized, unless otherwise indicated.

	B. Studs and Runners:  ASTM C 645.  Use steel studs and runners.
	1. Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  0.030 inch (0.76 mm) (20 guage).
	b. Depth:  As indicated on Drawings.


	C. Slip-Type Head Joints:  Where indicated, provide the following:
	1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-1/2 inch (63.5-mm) deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top runner and with continuous bridging located within 2T12 inches2T...

	D. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Metal Thickness:     2T0.033 inch2T6T (0.84 mm)6T.

	E. Cold-Rolled Channel Bridging:  Steel, 2T0.053-inch2T6T (1.34-mm)6T minimum base-metal thickness, with minimum 2T1/2-inch-2T6T (13-mm-)6T wide flanges.
	1. Depth:   2T1-1/2 inches2T6T (38 mm)6T.
	2. Clip Angle:  Not less than 2T1-1/2 by 1-1/2 inches2T6T (38 by 38 mm)6T, 2T0.068-inch-2T6T (1.72-mm-)6T thick, galvanized steel.

	F. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  0.033 inch (0.84 mm).
	2. Depth:  7/8 inch (22.2 mm).


	2.3 SUSPENSION SYSTEMS
	A. At Contractor’s option, provide either conventional ceiling suspension systems or grid suspension systems as specified in this Article.
	B. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 2T0.062-inch-2T6T (1.59-mm-)6T diameter wire, or double strand of 2T0.048-inch-2T6T (1.21-mm-)6T diameter wire.
	C. Hanger Attachments to Concrete:
	1. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-resistant materials with clips or other devices for attaching hangers of type indicated, and capable of sustaining, without failure, a load equal to 10  times...

	D. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 2T0.16 inch2T6T (4.12 mm)6T in diameter.
	E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 2T0.053 inch2T6T (1.34 mm)6T and minimum 2T1/2-inch-2T6T (13-mm-)6T wide flanges.
	1. Depth:  2T1-1/2 inches2T6T (38 mm)6T.

	F. Furring Channels (Furring Members):
	1. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 2T7/8 inch2T6T (22 mm)6T deep.
	a. Minimum Base-Metal Thickness:    2T0.033 inch2T6T (0.84 mm)6T.


	G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. 5TProducts5T:  Subject to compliance with requirements,  provide one of the following:
	a. 5TArmstrong World Industries, Inc.; Drywall Grid Systems5T.
	b. 5TChicago Metallic Corporation; Drywall Grid System5T.
	c. 5TUSG Corporation; Drywall Suspension System5T.



	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	B. Isolation Strip at Exterior Walls:  Provide one of the following:
	1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 2T1/8 inch2T6T (3.2 mm)6T thick, in width to suit steel stud size.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing indicated.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.3 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. Install studs so flanges within framing system point in same direction.
	1. Space studs as follows:
	a. Single-Layer Application:  2T16 inches2T6T (406 mm)6T o.c. unless otherwise indicated.
	b. Multilayer Application:  2T16 inches2T6T (406 mm)6T o.c. unless otherwise indicated.
	c. Tile Backing Panels:  2T16 inches2T6T (406 mm)6T o.c. unless otherwise indicated.


	C. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ...
	1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 2T1/2-inch2T6T (13-mm)6T clearance from jamb stud to allow for installation of control joint in finished assembly.
	c. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings:  Frame openings other than door openings the same as required for door openings unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.
	4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	a. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.


	D. Direct Furring:
	1. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 2T24 inches2T6T (610 mm)6T o.c.

	E. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 2T1/8 inch2T6T (3 mm)6T from the plane formed by faces of adjacent framing.

	3.4 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components in sizes and spacings indicated on Drawings, but not less than those required by referenced installation standards for assembly types and other assembly components indicated.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or ot...
	4. Do not attach hangers to steel roof deck.
	5. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	6. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	F. Installation Tolerances:  Install suspension systems that are level to within 2T1/8 inch in 12 feet2T6T (3 mm in 3.6 m)6T measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive fini...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.
	2. Tile backing panels.

	B. Related Requirements:
	1. Section 092216 "Non-Structural Metal Framing" for non-structural framing and suspension systems that support gypsum board panels.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent ...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 GYPSUM BOARD, GENERAL
	A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. 5TManufacturers5T:  Subject to compliance with requirements,  provide products by one of the following:
	1. 5TAmerican Gypsum5T.
	2. 5TCertainTeed Corp5T.
	3. 5TGeorgia-Pacific Gypsum LLC5T.
	4. 5TNational Gypsum Company5T.
	5. 5TUSG Corporation5T.

	B. Gypsum Board, Type X:  ASTM C 1396/C 1396M.
	1. Thickness:  2T5/8 inch2T6T (15.9 mm)6T.
	2. Long Edges:   Tapered and featured (rounded or beveled) for prefilling.

	C. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.
	1. Thickness:  2T1/2 inch2T6T (12.7 mm)6T.
	2. Long Edges:  Tapered.

	D. Abuse-Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M,   Level 3.
	1. Core:    2T5/8 inch2T6T (15.9 mm)6T, Type X.
	2. Long Edges:  Tapered.
	3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.4 TILE BACKING PANELS
	A. Glass-Mat, Water-Resistant Backing Board:  ASTM C 1178/C 1178M, with manufacturer's standard edges.
	1. 5TProducts5T:  Subject to compliance with requirements,  provide one of the following:
	a. 5TCertainTeed Corp.; GlasRoc Tile Backer5T.
	b. 5TGeorgia-Pacific Gypsum LLC; DensShield Tile Backer5T.

	2. Core:    2T5/8 inch2T6T (15.9 mm)6T, Type X.
	3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.5 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:   Galvanized or aluminum-coated steel sheet or rolled zinc.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. L-Bead:  L-shaped; exposed long flange receives joint compound.
	d. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
	e. Expansion (control) joint.
	f. Curved-Edge Cornerbead:  With notched or flexible flanges.



	2.6 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board:  Paper.
	2. Tile Backing Panels:  As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	4. Finish Coat:  For third coat, use drying-type, all-purpose compound.

	D. Joint Compound for Tile Backing Panels:
	1. Glass-Mat, Water-Resistant Backing Panel:  As recommended by backing panel manufacturer.


	2.7 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 2T0.033 to 0.112 inch2T6T (0.84 to 2.84 mm)6T thick.

	D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.

	E. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. 5TProducts5T:  Subject to compliance with requirements,  provide one of the following :
	a. 5TAccumetric LLC; BOSS 824 Acoustical Sound Sealant5T.
	b. 5TGrabber Construction Products; Acoustical Sealant GSC5T.
	c. 5TPecora Corporation5T; AIS-919.
	d. 5TSpecified Technologies, Inc.; Smoke N Sound Acoustical Sealant5T.
	e. 5TUSG Corporation; SHEETROCK Acoustical Sealant5T.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 2T1/16 inch2T6T (1.5 mm)6T of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 2T8 sq. ft.2T6T (0.7 sq. m)6T in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 2T1/4- to 3/8-inch-2T6T (6.4- to 9.5-mm-)6T wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 2T1/4- to 1/2-inch-2T6T (6.4- to 12.7-mm-)6T wide spaces at these locations and trim edges with edge trim where edges of panel...
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrat...
	J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Type X:    Vertical surfaces unless otherwise indicated .
	2. Ceiling Type:   Ceiling surfaces.
	3. Abuse-Resistant Type:  As indicated on Drawings .

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing)  unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or required by fire-resistance-rated assembly.

	3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.
	4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

	C. Multilayer Application:
	1. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	2. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	3. Fastening Methods:  Fasten base layers and face layers separately to supports with screws.

	D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporari...

	3.4 APPLYING TILE BACKING PANELS
	A. Glass-Mat, Water-Resistant Backing Panels:  Comply with manufacturer's written installation instructions and install at locations indicated to receive tile.  Install with 2T1/4-inch2T6T (6.4-mm)6T gap where panels abut other construction or penetra...
	B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	3.5 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints at locations indicated on Drawings.
	C. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners unless otherwise indicated.
	2. LC-Bead:  Use at exposed panel edges.
	3. L-Bead:  Use where indicated.
	4. U-Bead:  Use at exposed panel edges.
	5. Curved-Edge Cornerbead:  Use at curved openings.


	3.6 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2:  Panels that are substrate for tile   .
	3. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated .
	a. Primer and its application to surfaces are specified in other Section 099123 "Interior Painting."



	3.7 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Ceramic tile.
	2. Waterproof membrane.
	3. Crack isolation membrane.
	4. Tile backing panels.
	5. Metal edge strips.

	B. Related Sections:
	1. Section 071326 "Self-Adhering Sheet Waterproofing" Section 071353 "Elastomeric Sheet Waterproofing" Section 071354 "Thermoplastic Sheet Waterproofing" Section 071413 "Hot Fluid-Applied Rubberized Asphalt Waterproofing" Section 071416 "Cold Fluid-Ap...
	2. Section 079200 "Joint Sealants" for sealing of expansion, contraction, control, and isolation joints in tile surfaces.
	3. Section 092900 "Gypsum Board" for cementitious backer units glass-mat, water-resistant backer board.


	1.3 DEFINITIONS
	A. General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 apply to Work of this Section unless otherwise specified.
	B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, ANSI A108.15, ANSI A108....
	C. Module Size:  Actual tile size plus joint width indicated.
	D. Face Size:  Actual tile size, excluding spacer lugs.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile manufacturer and Installer.
	C. Product Certificates:  For each type of product, signed by product manufacturer.
	D. Material Test Reports:  For each tile-setting and -grouting product and special purpose tile.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, and size indicated.
	2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, composition, and color indicated.


	1.7 QUALITY ASSURANCE
	A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or producer.
	1. Obtain tile of each type and color or finish from same production run and of consistent quality in appearance and physical properties for each contiguous area.

	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from one manufacturer and each aggregate from one source or producer.
	C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from a single manufacturer for each product:
	1. Waterproof membrane.
	2. Joint sealants.
	3. Cementitious backer units.
	4. Metal edge strips.

	D. Preinstallation Conference:  Conduct conference at Project site.
	1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirements in ANSI A137.1 for labeling tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination can be avoided.
	D. Store liquid materials in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting t...

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.


	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	1. Provide tile complying with Standard grade requirements unless otherwise indicated.

	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and ...
	C. FloorScore Compliance:  Tile for floors shall comply with requirements of FloorScore Standard.
	D. Low-Emitting Materials:  Tile flooring systems shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small...
	E. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match approved Samples.
	F. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard with manufacturer unless otherwise indicated.
	1. Where tile is indicated for installation in swimming pools on exteriors or in wet areas, do not use back- or edge-mounted tile assemblies unless tile manufacturer specifies in writing that this type of mounting is suitable for installation indicate...

	G. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, protect exposed surfaces of tile against adherence of mortar and grout by precoating with continuous film of petroleum paraffin wax, applied hot.  Do not coat unexposed...

	2.2 TILE BACKING PANELS FOR FLOOR TILE OVER ACCESS FLOORING
	A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. C-Cure; C-Cure Board 990.
	b. Custom Building Products; Wonderboard.
	c. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
	d. USG Corporation; DUROCK Cement Board.

	2. Thickness:  2T1/2 inch2T6T (12.7 mm)6T.


	2.3 TILE PRODUCTS
	A. Tile Type:  unglazed Porcelain tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Tesoro.
	1)  tyle:  Antico Wood.
	2) olor:  Timber.
	3) Size:  6”x24”


	2. Grout Color: As selected by Architect from manufacturer's full range.
	3. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from manufacturer's standard shapes:
	a. Base Cove:  Cove, module size 6”x24”


	B. Tile Type CT-2 Glazed wall tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. American Olean.
	1)  Style:  Urban Canvas.
	2) Color:  Ice White Standard.
	3)  Size:  4”x12”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	C. Tile Type GT-1 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Glassworks.
	1)  Style:  ORG GW-MEK
	2) Color:  1636C Mekong Clear
	3)  Size:  15 ¾”x 3 1/8”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	D. Tile Type GT-2 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following
	a. Glasstilestore
	1)  Style:  Brick pattern
	2) Color:  R4A6 Hells Kitchen
	3)  Size:  12”x13” Mesh Mounted

	2. Grout Color:  As selected by Architect from manufacturer's full range]


	2.4 TILE BACKING PANELS
	A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325, in maximum lengths available to minimize end-to-end butt joints.
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TC-Cure; C-Cure Board 9905T.
	b. 5TCustom Building Products; Wonderboard5T.
	c. 5TFinPan, Inc.; Util-A-Crete Concrete Backer Board5T.
	d. 5TUSG Corporation; DUROCK Cement Board5T.

	2. Thickness:  2T1/4 inch2T6T (6.4 mm)6T 2T1/2 inch2T6T (12.7 mm)6T 2T5/8 inch2T6T (15.9 mm)6T as indicated.

	B. Fiber-Cement Underlayment:  ASTM C 1288, in maximum lengths available to minimize end-to-end butt joints.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TCertainTeed Corp.5T; FiberCement Underlayment BackerBoard.
	b. 5TJames Hardie5T; Hardiebacker Hardiebacker 500.
	c. Coordinate thickness in subparagraph below with products selected.  1/4-inch- (6.4-mm-) thick material must be fully supported by a suitable panel product.

	2. Thickness:  2T1/4 inch2T6T (6.4 mm)6T 2T1/2 inch2T6T (12.7 mm)6T As indicated.


	2.5 WATERPROOF MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.10 and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by manufacturer.
	B. Chlorinated Polyethylene Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides with nonwoven polyester fabric; 2T0.030-inch2T6T (0.76-mm)6T nominal thickness.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TNoble Company (The); Nobleseal TS5T.


	C. 5TPVC Sheet5T:  Two layers of PVC sheet heat-fused together and to facings of nonwoven polyester; 2T0.040-inch2T6T (1.01-mm)6T nominal thickness.
	1. 5TCompotite Corporation; Composeal Gold5T.

	D. Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 2T0.008-inch2T6T (0.203-mm)6T nominal thickness.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following:
	a. 5TSchluter Systems L.P.; KERDI5T.



	2.6 CRACK ISOLATION MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.12 for high performance and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by...
	B. Corrugated Polyethylene:  Corrugated polyethylene with dovetail-shaped corrugations and with anchoring webbing on the underside; 2T3/16-inch2T6T (4-mm)6T nominal thickness.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following:
	a. 5TSchluter Systems L.P.; DITRA5T.



	2.7 SETTING MATERIALS
	A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02.
	1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene sheeting, ASTM D 4397, 2T4.0 mils2T6T (0.1 mm)6T thick.
	2. Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2T2 by 2 inches2T6T (50.8 by 50.8 mm)6T by 2T0.062-inch2T6T (1.57-mm)6T diameter; comply with ASTM A 185 and ASTM A 82 except for minimum wire size.
	3. Expanded Metal Lath:  Diamond-mesh lath complying with ASTM C 847.
	a. Base Metal and Finish for Interior Applications:  Uncoated or zinc-coated (galvanized) steel sheet, with uncoated steel sheet painted after fabrication into lath.
	b. Base Metal and Finish for Exterior Applications:  Zinc-coated (galvanized) steel sheet.
	c. Configuration over Studs and Furring:  Flat.
	d. Configuration over Solid Surfaces:  Self furring.
	e. Weight:  2T2.5 lb/sq. yd.2T6T (1.4 kg/sq. m)6T 2T3.4 lb/sq. yd.2T6T (1.8 kg/sq. m)6T.

	4. Latex Additive:  Manufacturer's standard acrylic resin or styrene-butadiene-rubber water emulsion, serving as replacement for part or all of gaging water, of type specifically recommended by latex-additive manufacturer for use with field-mixed port...

	B. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TBoiardi Products; a QEP company5T.
	b. 5TBonsal American; an Oldcastle company5T.
	c. 5TBostik, Inc5T.
	d. 5TC-Cure5T.
	e. 5TCustom Building Products5T.
	f. 5TJamo Inc5T.
	g. 5TLaticrete International, Inc5T.
	h. 5TMAPEI Corporation5T.
	i. 5TMer-Kote Products, Inc5T.
	j. 5TSouthern Grouts & Mortars, Inc5T.
	k. 5TSummitville Tiles, Inc5T.
	l. 5TTEC; a subsidiary of H. B. Fuller Company5T.

	2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.
	3. Provide prepackaged, dry-mortar mix combined with acrylic resin or styrene-butadiene-rubber liquid-latex additive at Project site.
	4. For wall applications, provide mortar that complies with requirements for nonsagging mortar in addition to the other requirements in ANSI A118.4.

	C. Medium-Bed, Latex-Portland Cement Mortar:  Comply with requirements in ANSI A118.4.  Provide product that is approved by manufacturer for application thickness of 2T5/8 inch2T6T (16 mm)6T.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TBonsal American; an Oldcastle company5T.
	b. 5TBostik, Inc5T.
	c. 5TC-Cure5T.
	d. 5TCustom Building Products5T.
	e. 5TJamo Inc5T.
	f. 5TLaticrete International, Inc5T.
	g. 5TMAPEI Corporation5T.
	h. 5TMer-Kote Products, Inc5T.
	i. 5TSouthern Grouts & Mortars, Inc5T.
	j. 5TSummitville Tiles, Inc5T.
	k. 5TTEC; a subsidiary of H. B. Fuller Company5T.

	2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.
	3. Provide prepackaged, dry-mortar mix combined with acrylic resin or styrene-butadiene-rubber liquid-latex additive at Project site.


	2.8 GROUT MATERIALS
	A. Sand-Portland Cement Grout:  ANSI A108.10, composed of white or gray cement and white or colored aggregate as required to produce color indicated.
	B. Polymer-Modified Tile Grout:  ANSI A118.7.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TBoiardi Products; a QEP company5T.
	b. 5TBonsal American; an Oldcastle company5T.
	c. 5TBostik, Inc5T.
	d. 5TC-Cure5T.
	e. 5TCustom Building Products5T.
	f. 5TJamo Inc5T.
	g. 5TLaticrete International, Inc5T.
	h. 5TMAPEI Corporation5T.
	i. 5TSouthern Grouts & Mortars, Inc5T.
	j. 5TSummitville Tiles, Inc5T.
	k. 5TTEC; a subsidiary of H. B. Fuller Company5T.

	2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, prepackaged with other dry ingredients.
	3. Polymer Type:  Acrylic resin or styrene-butadiene rubber in liquid-latex form for addition to prepackaged dry-grout mix.


	2.9 ELASTOMERIC SEALANTS
	A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with the following requirements and with the applicable requirements in Section 079200 "Joint Sealants."
	B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints unless otherwise indicated.
	C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile joints and oth...
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TDAP Inc.5T; Titanium Enriched Kitchen and Bath Sealant 100 percent Silicone Kitchen and Bath Sealant.
	b. 5TDow Corning Corporation; Dow Corning 7865T.
	c. 5TGE Silicones; a division of GE Specialty Materials; Sanitary 17005T.
	d. 5TLaticrete International, Inc.; Latasil Tile & Stone Sealant5T.
	e. 5TPecora Corporation; Pecora 898 Sanitary Silicone Sealant5T.
	f. 5TTremco Incorporated; Tremsil 600 White5T.


	D. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O.
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following 5TBostik, Inc.; Chem-Calk 5505T.
	a. 5TDegussa Building Systems; Sonneborn Sonolastic SL 25T.
	b. 5TPecora Corporation5T; Dynatrol II-SG NR-200 Urexpan.
	c. 5TSika Corporation; Sikaflex-2c SL5T.
	d. 5TTremco Incorporated.5T; THC-900 THC-901 Vulkem 245.


	E. Chemical-Resistant Sealants:  For chemical-resistant floors, provide chemical-resistant elastomeric sealant of type recommended and produced by chemical-resistant mortar and grout manufacturer for type of application indicated, with proven service ...
	1. 5TManufacturers5T:  Subject to compliance with requirements,
	a. 5TAtlas Minerals & Chemicals, Inc5T.



	2.10 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications; stainless-steel, ASTM A 666, 300 Series exposed-edge m...
	C. Temporary Protective Coating:  Either product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is com...
	1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with a melting point of 2T120 to 140 deg F2T6T (49 to 60 deg C)6T per ASTM D 87.
	2. Grout release in form of manufacturer's standard proprietary liquid coating that is specially formulated and recommended for use as temporary protective coating for tile.

	D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	E. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints and that does not change color or appearance of grout.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TBonsal American; an Oldcastle company; Grout Sealer5T.
	b. 5TBostik, Inc.5T; CeramaSeal Grout & Tile Sealer Magic Seal Silox 8 Siloxane 220.
	c. 5TC-Cure; Penetrating Sealer 9785T.
	d. 5TCustom Building Products5T; Surfaceguard Grout and Tile Grout Sealer.
	e. 5TJamo Inc.5T; Matte Finish Penetrating Sealer.
	f. 5TMAPEI Corporation5T; KER 003, Silicone Spray Sealer for Cementitious Tile Grout 004, Keraseal Penetrating Sealer for Unglazed Grout and Tile.
	g. 5TSouthern Grouts & Mortars, Inc.; Silicone Grout Sealer5T.
	h. 5TSummitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer5T.
	i. 5TTEC5T; a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone TA-257 Silicone Grout Sealer.



	2.11 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are incompatible with tile-setting materials including curing compounds and other substances that contain soap, wax, oil, or silicone; and comply with flatness tole...
	2. Verify that concrete substrates for tile floors installed with adhesives, bonded mortar bed or thin-set mortar comply with surface finish requirements in ANSI A108.01 for installations indicated.
	a. Verify that surfaces that received a steel trowel finish have been mechanically scarified.
	b. Verify that protrusions, bumps, and ridges have been removed by sanding or grinding.

	3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar items located in or behind tile has been completed.
	4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust joint locations in consultation with Architect.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives or thin-set mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 2T1/4 inch per foot2T6T (1:50)6T toward drains.
	C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples.  If not factory bl...
	D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat unex...

	3.3 TILE INSTALLATION
	A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile installation schedules.  Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TC...
	1. For the following installations, follow procedures in the ANSI A108 Series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.
	b. Tile floors composed of tiles 2T8 by 8 inches2T6T (200 by 200 mm)6T or larger.
	c. Tile floors composed of rib-backed tiles.


	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint ali...
	C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electri...
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and center tile fields in both directions in each space or on each wall area.  Lay out tile work to minimize the use of pieces that are less than half of a t...
	1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile sheets so joints between sheets are not apparent in finished work.
	2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same size, align joints.
	3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on floor, base, walls, or trim, align joints unless otherwise indicated.

	F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths:
	1. Porcelain Tile or Ceramic Mosaic Tile:  2T1/16 inch2T6T (1.6 mm)6T.
	2. Glazed Wall Tile:  2T1/16 inch2T6T (1.6 mm)6T.
	3. Decorative Thin Wall Tile:  2T1/16 inch2T6T (1.6 mm)6T.

	G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated.
	H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated.  Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints...
	1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	I. Metal Edge Strips:  Install where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with or below top of tile and no threshold is indicated.
	J. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by wi...

	3.4 TILE BACKING PANEL INSTALLATION
	A. Install cementitious backer units and fiber-cement underlayment and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated. Use latex-portland cement mortar for bonding material unless other...

	3.5 WATERPROOFING INSTALLATION
	A. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over waterproofing until waterproofing has cured and been tested to determine that it is watertight.

	3.6 CRACK ISOLATION MEMBRANE INSTALLATION
	A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over crack isolation membrane until membrane has cured.

	3.7 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	1. Remove epoxy and latex-portland cement grout residue from tile as soon as possible.
	2. Clean grout smears and haze from tile according to tile and grout manufacturer's written instructions but no sooner than 10 days after installation.  Use only cleaners recommended by tile and grout manufacturers and only after determining that clea...
	3. Remove temporary protective coating by method recommended by coating manufacturer and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent drain clogging.

	B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile surfaces.

	3.8 INTERIOR TILE INSTALLATION SCHEDULE
	A. Interior Floor Installations, Concrete Subfloor:
	1. Tile Installation F112:  Cement mortar bed (thickset) bonded to concrete; TCA F112 and ANSI A108.1A ANSI A108.1B ANSI A108.1C.
	2. Tile Type:
	a. Select one thin-set mortar from options in first subparagraph below if retaining ANSI A108.1B or ANSI A108.1C in "Tile Installation" Subparagraph above; delete subparagraph below if retaining ANSI A108.1A.
	b. Thin-Set Mortar for Cured-Bed Method:  Dry-set Latex- Medium-bed, latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.
	2. Retaining ANSI A108.1B or ANSI A108.1C in "Tile Installation" Subparagraph above; delete subparagraph below if retaining ANSI A108.1A.
	4. Tile Installation F122:  Thin-set mortar on waterproof membrane; TCA F122.
	a. Tile Type:  <Insert tile-type designation>.
	b. Thin-Set Mortar:  Latex- Medium-bed, latex- portland cement mortar.
	c. Grout:  Polymer-modified sanded unsanded grout.
	d. Tile Installation F144:  Thin-set mortar on cementitious backer units or fiber cement underlayment; TCA F144.
	e. Tile Type:  <Insert tile-type designation>.
	f. Thin-Set Mortar:  Dry-set Latex- Medium-bed, latex- portland cement mortar.
	g. Grout:  Sand-portland cement Standard sanded cement Standard unsanded cement Polymer-modified sanded Polymer-modified unsanded Water-cleanable epoxy grout.


	B. Interior Wall Installations, Masonry or Concrete:
	1. Tile Installation W202:  Thin-set mortar; TCA W202.
	a. Tile Type: Glazed Wall Tile
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.

	2. First If Tile Installation W245:  Thin-set mortar on coated glass-mat, water-resistant gypsum backer board; TCA W245.
	a. Tile Type:  Glazed Wall Tile.
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded rout.


	C. Interior Wall Installations, Metal Studs or Furring:
	a. Tile Type:  <Insert tile-type designation>.
	b. Thin-Set Mortar:  Dry-set Latex- portland cement mortar.
	c. Grout:  Sand-portland cement Standard sanded cement Standard unsanded cement Polymer-modified sanded Polymer-modified unsanded grout.
	2. Tile Installation B419:  Thin-set mortar on coated glass-mat, water-resistant backer board; TCA B419.
	a. Tile Type:  Glazed Wall Tile.
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.


	D. Shower Receptor and Wall Installations, Concrete or Masonry:
	1. Tile Installation B420:  Thin-set mortar on coated glass-mat, water-resistant backer board; TCA B420.
	a. Tile Type: Glazed Wall Tile.
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.





	095113_FL.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes acoustical panels and exposed suspension systems for ceilings.
	B. Related Requirements:
	C. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling attachment devices to be cast in concrete.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples for Verification:  For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.
	1. Acoustical Panel:  Set of 2T6-inch-2T6T (150-mm-)6T square Samples of each type, color, pattern, and texture.
	2. Exposed Suspension-System Members, Moldings, and Trim:  Set of 2T6-inch-2T6T (150-mm-)6T long Samples of each type, finish, and color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which suspension systems will be attached.
	3. Size and location of initial access modules for acoustical panels.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.

	5. Perimeter moldings.

	B. Qualification Data:  For testing agency.
	C. Product Test Reports:  For each acoustical panel ceiling, for tests performed by manufacturer and witnessed by a qualified testing agency
	D. Evaluation Reports:  For each acoustical panel ceiling suspension system and anchor and fastener type, from ICC-ES.
	E. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finishes to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Panels:  Full-size panels equal to 2 percent of quantity installed.
	2. Suspension-System Components:  Quantity of each exposed component equal to 2 percent of quantity installed.
	3. Hold-Down Clips:  Equal to 2 percent of quantity installed.
	4. Impact Clips:  Equal to 2 percent of quantity installed.


	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to NVLAP for testing indicated.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.9 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained...
	1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning acoustical panel ceiling installation.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials.
	2. Smoke-Developed Index:  50 450 or less.

	C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	2.2 ACOUSTICAL PANELS, GENERAL
	A. Low-Emitting Materials:  Acoustical panel ceilings shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using S...
	B. Source Limitations:
	1. Acoustical Ceiling Panel:  Obtain each type from single source from single manufacturer.
	2. Suspension System:  Obtain each type from single source from single manufacturer.

	C. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting suspension system from single source from single manufacturer.
	D. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than percent.
	E. Glass-Fiber-Based Panels:  Made with binder containing no urea formaldehyde.
	F. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test specimen is 2T15-3/4 inches2T6T (400 mm)6T away from test surface according to ASTM E 795.

	G. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for each product type.
	1. Where appearance characteristics of acoustical panels are indicated by referencing pattern designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by Architect from each manufacturer's full ran...


	2.3 ACOUSTICAL PANELS APC-1
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. 5TUCertainTeed Ceilings Corporation.

	B. Classification:  Provide fire-resistance-rated panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Type and Form:  Type III, mineral base with painted finish; Form 1, nodular
	2. Type and Form:  Type XII, glass-fiber base with membrane-faced overlay; Form 1, plastic Form 2, cloth Form 3, other.
	3. Pattern:   Symphony M 1222BF-OVT-1

	C. Color:  White
	D. LR:  Not less than >.90
	E. NRC:  Not less than 0.70
	F. CAC:  33
	G. AC:  Not less than N/A
	H. Edge/Joint Detail: Reveal Edge(BB)
	I. Thickness:  3/4 inch
	J. Thickness:  2T15/16 inch
	K. Modular Size:  2T24 by 24 inches2T6T (610 by 610 mm)6T
	L. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical panels treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing...

	2.4 ACOUSTICAL PANELS APC-2
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. UCertainTeed Ceilings Corporation.

	B. Classification:  Provide fire-resistance-rated panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Type and Form:  Type XII, glass-fiber base with membrane-faced overlay; Form 2, Pattern E.
	2. Pattern:   Ecophon Hygiene Performance A High Density Fiberglass Ceilings.

	C. Color:  White
	D. LR:  Not less than >.84
	E. NRC:  Not less than 0.95
	F. CAC:  21
	G. AC:  170
	H. Edge/Joint Detail: Square
	I. Thickness:  3/4 inch
	J. Thickness:  2T15/16 inch2T
	K. Modular Size:  2T24 by 24 inches2T6T (610 by 610 mm)
	L. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical panels treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing...

	2.5  METAL SUSPENSION SYSTEMS, GENERAL
	A. Metal Suspension-System Standard:  Narrow –Face, Capped Double-Web Steel Suspension System:  ASTM C 635/C 635M.  Roll formed from pre-paint or zinc coated cold-rolled steel sheet, 9/16 inch wide, metal caps on flangers intermediate-duty system.
	1. Color:  White
	2. High-Humidity Finish:  Comply with ASTM C 635/C 635M requirements for "Coating Classification for Severe Environment Performance" where high-humidity finishes are indicated.

	B. Attachment Devices:  Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design requirements.
	1. Anchors in Concrete:  Anchors of type and material indicated below, with holes or loops for attaching hangers of type indicated and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as det...
	a. Type:  Cast-in-place anchors.
	b. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition.
	c. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and ASTM F 594, Group 1 Alloy 304 or 316 for bolts; Alloy 304 or 316 for anchor.
	d. Corrosion Protection:  Components fabricated from nickel-copper-alloy rods complying with ASTM B 164 for UNS No. N04400 alloy.

	2. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hangers of type indicated and with capability to s...

	C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 304, nonmagnetic.
	3. Nickel-Copper-Alloy Wire:  ASTM B 164, nickel-copper-alloy UNS No. N04400.
	4. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 12 gauge.

	D. Hanger Rods Mild steel, zinc coated or protected with rust-inhibitive paint.
	E. Angle Hangers:  Angles with legs not less than 2T7/8 inch2T6T (22 mm)6T wide; formed with 2T0.04-inch-2T6T (1-mm-)6T thick, galvanized-steel sheet complying with ASTM A 653/A 653M, 2TG902T6T (Z275)6T coating designation; with bolted connections and...
	F. Seismic Stabilizer Bars:  Manufacturer's standard perimeter stabilizers designed to accommodate seismic forces.
	G. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate seismic forces.
	H. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical panels in place.
	I. Hold-Down Clips:  Where indicated, provide manufacturer's standard hold-down clips spaced 2T24 inches2T6T (610 mm)6T o.c. on all cross tees.
	J. Impact Clips:  Where indicated, provide manufacturer's standard impact-clip system designed to absorb impact forces against acoustical panels.
	K. Clean-Room Gasket System:  Where indicated, provide manufacturer's standard system, including manufacturer's standard gasket and related adhesives, tapes, seals, and retention clips, designed to seal out foreign material from and maintain positive ...

	2.6 METAL EDGE MOLDINGS AND TRIM
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following Certainteed Ceilings Corporation.
	B. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that comply with seismic design requirements; formed from sheet metal of same material, f...
	1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and suspension systems indicated and that match width and configuration of exposed runners unless otherwise indicated.
	2. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member
	3. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.

	C. Extruded-Aluminum Edge Moldings and Trim:  Where indicated, provide manufacturer's extruded-aluminum edge moldings and trim of profile indicated or referenced by manufacturer's designations, including splice plates, corner pieces, and attachment an...
	1. Aluminum Alloy:  Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of aluminum extrusions complying with 2TASTM B 2212T6T (ASTM B 221M)...
	2. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.
	3. Baked-Enamel or Powder-Coat Finish:  Minimum dry film thickness of 2T1.5 mils2T6T (0.04 mm)6T. Comply with ASTM C 635/C 635M and coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.


	2.7 ACOUSTICAL SEALANT
	A. Products:  Subject to compliance with requirements, provide one of the following
	1. 5TUAcoustical Sealant for Exposed and Concealed JointsU5T:
	a. 5TUPecora CorporationU5T; AC-20 FTR Acoustical and Insulation Sealant.
	b. 5TUUSG CorporationU5T; SHEETROCK Acoustical Sealant.

	2. 5TUAcoustical Sealant for Concealed JointsU5T:
	a. 5TUHenkel CorporationU5T; OSI Pro-Series SC-175 Acoustical Sound Sealant.
	b. 5TUPecora CorporationU5T; AIS-919.
	c. 5TUTremco, IncU5T.; Tremco Acoustical Sealant.


	B. Acoustical Sealant:  Manufacturer's standard sealant complying with ASTM C 834 and effective in reducing airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies...
	1. Exposed and Concealed Joints:  Nonsag, paintable, nonstaining latex sealant.
	2. Concealed Joints:  Nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant.
	3. Acoustical sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	B. Examine acoustical panels before installation.  Reject acoustical panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	1. Fire-Rated Assembly:  Install fire-rated ceiling systems according to tested fire-rated design.

	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension-system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling-suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate an...
	5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices that are secure and appropriate for both the structure to which hangers are attached and the ty...
	6. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners that extend through forms into concrete.
	7. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels or other supplemental support for attachment of hanger wires.
	8. Do not attach hangers to steel deck tabs.
	9. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	10. Space hangers not more than 2T48 inches2T6T (1200 mm)6T o.c. along each member supported directly from hangers unless otherwise indicated; provide hangers not more than 2T8 inches2T6T (200 mm)6T from ends of each member.
	11. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from building's structural members as required for hangers, without attaching to permanent metal forms, steel deck, or steel dec...
	D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are installed.
	2. Screw attach moldings to substrate at intervals not more than 2T16 inches2T6T (400 mm)6T o.c. and not more than 2T3 inches2T6T (75 mm)6T from ends, leveling with ceiling suspension system to a tolerance of 2T1/8 inch in 12 feet2T6T (3.2 mm in 3.6 m...
	3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	E. Install suspension-system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	F. Install acoustical panels with undamaged edges and fit accurately into suspension-system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. Arrange directionally patterned acoustical panels as follows:
	a. As indicated on reflected ceiling plans.
	b. Install panels with pattern running in one direction parallel to [long] axis of space.
	c. Install panels in a basket-weave pattern.

	2. For square-edged panels, install panels with edges fully hidden from view by flanges of suspension-system runners and moldings.
	3. For reveal-edged panels on suspension-system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.
	4. For reveal-edged panels on suspension-system members with box-shaped flanges, install panels with reveal surfaces in firm contact with suspension-system surfaces and panel faces flush with bottom face of runners.
	5. Paint cut edges of panel remaining exposed after installation; match color of exposed panel surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer.
	6. Install hold-down or impact clips in areas indicated, in areas required by authorities having jurisdiction, and for fire-resistance ratings; space as recommended by panel manufacturer's written instructions unless otherwise indicated.
	7. Install clean-room gasket system in areas indicated, sealing each panel and fixture as recommended by panel manufacturer's written instructions.
	8. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-rated assembly.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:  Engage a qualified special inspector to perform the following special inspections:
	1. Compliance of seismic design.

	B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	C. Perform the following tests and inspections of completed installations of acoustical panel ceiling hangers and anchors and fasteners in successive stages.  Do not proceed with installations of acoustical panel ceiling hangers for the next area unti...
	1. Extent of Each Test Area:  When installation of ceiling suspension systems on each floor has reached 20 percent completion but no panels have been installed.
	a. Within each test area, testing agency will select one of every 10 power-actuated fasteners and postinstalled anchors used to attach hangers to concrete and will test them for 2T200 lbf2T6T (890 N)6T of tension; it will also select one of every two ...
	b. When testing discovers fasteners and anchors that do not comply with requirements, testing agency will test those anchors not previously tested until 20 pass consecutively and then will resume initial testing frequency.


	D. Acoustical panel ceiling hangers and anchors and fasteners will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling compone...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes wood athletic flooring.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for wood athletic flooring.
	B. Shop Drawings:  For each type of floor assembly and accessory.  Include plans, elevations, sections, details, and attachments to other work.  Include the following:
	1. Expansion provisions and trim details.
	2. Layout, colors, widths, and dimensions of game lines and markers.
	3. Locations of floor inserts for athletic equipment installed through flooring assembly.
	4. Show pattern and direction of flooring. .

	C. Samples for Initial Selection:  Manufacturer's color charts showing colors and glosses available for the following:
	1. Floor finish.
	2. Game-line and marker paint.

	D. Samples for Verification:  For each type of wood athletic flooring and accessory required; approximately 12 inches (300 mm) long and of same thickness and material indicated for the Work.
	1. Include sample sets showing the full range of normal color and texture variations expected in wood flooring.
	2. Include Sample sets showing finishes and game-line and marker paint colors applied to wood flooring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for wood athletic flooring system.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For wood athletic flooring and finish systems to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced Installer, approved by manufacturer who has completed wood athletic flooring installations similar in material, design, and extent to that indicated for this Project and whose work has resulted in installat...
	1. Installer responsibilities include installation and field finishing of wood athletic flooring components and accessories, and application of game lines and markers.

	B. Maple Flooring:  Comply with MFMA grading rules for species, grade, and cut.
	1. Certification:  Provide flooring that carries MFMA mark on each bundle or piece.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver assembly materials in unopened cartons or bundles.
	B. Protect wood from exposure to moisture.  Do not deliver wood components until after concrete, masonry, plaster, ceramic tile, and similar wet work is complete and dry.
	C. Store wood components in a dry, warm, well-ventilated, weathertight location and in a horizontal position.

	1.8 FIELD CONDITIONS
	A. Conditioning period begins not less than seven days before wood athletic flooring installation, is continuous through installation, and continues not less than seven days after installation.
	1. Environmental Conditioning:  Maintain an ambient temperature between 65 and 75 deg F (18 and 24 deg C) and relative humidity planned for building occupants, but not less than 35 percent or more than 50 percent, in spaces to receive wood athletic fl...
	2. Wood Conditioning:  Move wood components into spaces where they will be installed, no later than beginning of the conditioning period.
	a. Do not install wood athletic flooring until wood components adjust to relative humidity of, and are at same temperature as, spaces where they are to be installed.
	b. Open sealed packages to allow wood components to acclimatize immediately on moving wood components into spaces in which they will be installed.


	B. After conditioning period, maintain relative humidity and ambient temperature planned for building occupants.
	C. Install wood athletic flooring after other finishing operations, including painting, have been completed.

	1.9 COORDINATION
	A. Coordinate layout and installation of wood athletic flooring systems with floor inserts for gymnasium equipment.

	1.10 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide  Robbins Sports Surfaces; Sportwood Direct Floor System or comparable product by one of the following :
	1. Aacer Flooring, LLC.
	2. Connor Floor; Subsidiary of Connor Sport Court International.


	2.2 DESCRIPTION
	A. System Type:  Floating.
	B. Overall System Height:  7/16-inch at installation over force plates and 1-7/16-inch at installation over access flooring as indicated on Drawings.

	2.3 FLOORING MATERIALS
	A. Parquet Flooring:  Northern hard maple (Acer saccharum), kiln dried, edge grain, and square edge.
	1. Grade:  MFMA-PQ Second and Better.
	2. Thickness:  Not less than 7/16 inch (11 mm)
	3. Picket Dimensions:
	a. Width: 7/8 inch (22 mm).
	b. Length:   9 inches (229 mm).

	4. Pattern:  Straight-lay pattern.


	2.4 SUBFLOOR MATERIALS
	A. Oriented-Strand-Board Subflooring:  Exposure 1.
	1. Nominal Thickness:  Two (2) layers of 7/16” x 48” x 96” Subfloor.

	B. Resilient Underlayment:  Flexible, multicellular, closed-cell, expanded polyethylene-foam sheet; nominal 2-lb/cu. ft. (32-kg/cu. m) density.
	1. Thickness:    Similar to Robbins Sports Surfaces, 1/8-inch (3 mm) Volara Foam.


	2.5 FINISHES
	A. Floor-Finish System:  System of compatible components recommended in writing by flooring manufacturer, and MFMA approved.
	1. Floor-Sealer Formulation:  Pliable, penetrating type.  MFMA Group 1, Sealers.
	2. Finish-Coat Formulation:  Formulated for gloss finish indicated and multicoat application.
	a. Type:  MFMA Group 3, Gymnasium-Type Surface Finishes.

	3. Game-Line and Marker Paint:  Industrial enamel compatible with finish coats and recommended in writing by manufacturers of finish coats, and paint for this use.
	a. Main Basketball Court:
	1) Basketball Court Markings:
	a) Size:  As shown on the Drawings.
	b) Color:  To be selected from manufacturer’s full range of colors.

	2) Floor Graphics:
	a) Size and Location:  As shown on the Drawings.
	b) Color:  To be selected from manufacturer’s full range of colors.



	4. VOC Content:  Products shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	a. Floor Sealers and Finish Coats:  VOC content of not more than 350 g/L.
	b. Game-Line and Marker Paint:  VOC content of not more than 150 g/L.



	2.6 ACCESSORIES
	A. Resilient Wall Base (VCB-1):  Molded, vented, rubber or vinyl cove base; 4 by 3 by 48 inches (100 by 75 by 1200 mm); with premolded outside corners.
	1. Color:  Black.

	B. Fasteners:  Type and size recommended by manufacturer, but not less than those recommended by MFMA for application indicated.
	C. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-cement-based formulation approved by wood athletic flooring manufacturer.
	D. Adhesives:  Manufacturer's standard for application indicated that has a VOC content of 100  g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for maximum moisture content, installation tolerances, and other conditions affecting performance of wood athletic flooring.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Access Flooring and Force Plates:  Coordinate wood athletic flooring installation procedures with manufacturers for the access flooring and force plates.

	3.2 PREPARATION
	A. Install subflooring to produce a maximum 1/8-inch (3-mm) deviation in any direction when checked with a 10-foot (3-m) straight edge.
	1. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, and depressions in substrates.

	B. Remove coatings including curing compounds and other substances on substrates that are incompatible with installation adhesives and that contain soap, wax, oil, or silicone; use mechanical methods recommended by manufacturer.  Do not use solvents.
	C. Broom and vacuum clean substrates to be covered immediately before product installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust.  Proceed with installation only after unsatisfactory conditions have be...

	3.3 INSTALLATION
	A. General:  Comply with wood athletic flooring manufacturer's written instructions, but not less than written recommendations of MFMA applicable to flooring type indicated.
	B. Pattern:  Lay flooring parallel with long dimension of space to be floored unless otherwise indicated.  Coordinate with Architect before laying flooring.
	C. Expansion Spaces:  Provide as indicated, but not less than that required by manufacturer's written instructions and MFMA's written recommendations at walls and other obstructions, and at interruptions and terminations of flooring.
	1. Cover expansion spaces with base molding, trim, and saddles, as indicated on Drawings.

	D. Stop Blocks:  Install subflooring and stop blocks anchored (tapcons) to access floor panel around the perimeter of force plates and at all other floor transition areas.
	E. Oriented-Strand Board Subflooring:
	1. Install lower subfloor perpendicular to direction of flooring, staggering end joints in adjacent rows and space joints 1/4 inch (6 mm) apart.
	2. Install the upper subfloor diagonal (45 degrees) to the lower subfloor panels staggering joints 4 feet (1200 mm) and spacing 1/4 inch (6 mm) apart.  Secure these panels using adhesive (box X pattern) and 1 inch (25 mm) staples placed 6 inches (150 ...

	F. Parquet Flooring:  Adhere to substrates according to manufacturer's written instructions.
	G. Installation Tolerances:  1/8 inch in 10 feet (3 mm in 3 m) of variance from level.

	3.4 SANDING AND FINISHING
	A. Allow installed flooring to acclimate to ambient conditions before sanding.
	B. Follow applicable recommendations in MFMA's "Industry Recommendations for Sanding, Sealing, Court Lining, Finishing, and Resurfacing of Maple Gym Floors."
	C. Machine sand with coarse, medium, and fine grades of sandpaper to achieve a level, smooth, uniform surface without ridges or cups.  Remove sanding dust by tack or vacuum.
	D. Finish:  Apply seal and finish coats of finish system according to finish manufacturer's written instructions.  Provide no fewer than four coats total and no fewer than two  finish coats.
	1. Game-Line and Marker Paint:  Apply game-line and marker paint between final seal coat and first finish coat according to paint manufacturer's written instructions.
	a. Mask flooring at game lines and markers, and apply paint to produce lines and markers with sharp edges.
	b. Where game lines cross, break minor game line at intersection; do not overlap lines.
	c. Apply game lines and markers in widths and colors according to requirements indicated on Drawings.
	d. Apply finish coats after game-line and marker paint is fully cured.



	3.5 PROTECTION
	A. Protect wood athletic flooring during remainder of construction period to allow finish to cure and to ensure that flooring and finish are without damage or deterioration at time of Substantial Completion.
	1. Do not cover flooring after finishing until finish reaches full cure and not before seven days after applying last finish coat.
	2. Do not move heavy and sharp objects directly over flooring.  Protect fully cured floor finishes and surfaces with plywood or hardboard panels to prevent damage from storing or moving objects over flooring.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Resilient base.
	2. Resilient molding accessories.

	B. Related Sections:
	1. Section 096516 “Resilient Sheet Flooring” for resilient sheet flooring.
	2.  Section 096566 "Resilient Athletic Flooring" for resilient floor coverings for use in athletic-activity or support areas.
	4. Section 096813 “Tile Carpeting” for tile carpet.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	A. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...
	B. Product Schedule:  For resilient products.  Use same designations indicated on Drawings.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Furnish not less than 2T10 linear feet2T6T (3 linear m)6T for every, or fraction thereof, of each type, color, pattern, and size of resilient product installed.


	1.5 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  As determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 2T50 deg F2T6T (10 deg C)6T or more than 2T90 deg F2T6T (...

	1.7 PROJECT CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 2T70 deg F2T6T (21 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T in spaces to receive resilient products during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 2T55 deg F2T6T (13 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 RESILIENT BASE RB-1
	A. Resilient Base:
	1. 5TManufacturers5T:  Subject to compliance with requirements, provide products by the following:
	a. 5TJohnsonite5T.


	B. Resilient Base Standard:  ASTM F 1861.
	1. Material Requirement:  Type TP (rubber, thermoplastic)
	2. Manufacturing Method:  Group I (solid, homogeneous)
	3. Style:  Cove (base with toe)

	C. Minimum Thickness:  2T0.125 inch2T6T (3.2 mm)6T
	D. Height:  2T4 inches2T6T (102 mm)6T Coordinate height selected in paragraph above with length selected in first paragraph below; some manufacturers do not offer coils for every height.
	E. Lengths:  Coils in manufacturer's standard length.
	F. Outside Corners:  Job formed or preformed.
	G. Inside Corners:  Job formed or preformed.
	H. Colors and Patterns:  Moon Rock #29.

	2.2 RESILIENT MOLDING ACCESSORY
	A. Resilient Molding Accessory:
	1. 5TManufacturers5T:  Subject to compliance with requirements, provide products by the following:
	a. 5TJohnsonite5T.


	B. Description:
	1. Cap for cove resilient floor covering

	2.  Nosing for carpet
	3.  Nosing for resilient floor covering
	3.  Reducer strip for resilient floor covering
	4.  Joiner for tile and carpet Transition strips
	C. Material: Rubber.
	D. Profile and Dimensions:  As indicated
	E. Colors and Patterns:  Moon Rock #29.

	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.
	1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24), except that adhesive for rubber stair treads shall have a VOC content of 60 g/L or less.
	2. Adhesives shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect exposed edges of tiles, and in maximum available lengths to minimize running joints.
	D. Floor Polish:  Provide protective liquid floor polish products as recommended by resilient stair tread manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Accessories:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents.
	3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.
	4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed with installation only after substrates pass testing.
	a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 2T3 lb of water/1000 sq. ft.2T6T (1.36 kg of water/92.9 sq. m)6T in 24 hours.
	b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with installation only after substrates have maximum 75 percent relative humidity level measurement.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient products until they are same temperature as the space where they are to be installed.
	1. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.

	E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners:  Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:
	1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing discoloration (whitening) at bends.
	2. Inside Corners:  Use straight pieces of maximum lengths possible.


	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout length of each piece.  Install reducer strips at edges of carpet and resilient floor covering that would otherwise be exposed.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
	B. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products until Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes vinyl sheet flooring.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For each type of flooring.  Include flooring layouts, locations of seams, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts.
	1. Show details of special patterns.

	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...
	D. Welded-Seam Samples:  For seamless-installation technique indicated and for each resilient sheet flooring product, color, and pattern required; with seam running lengthwise and in center of 2T6-by-9-inch2T6T.6T Sample applied to a rigid backing and...
	E. Product Schedule:  For resilient sheet flooring.  Use same designations indicated on Drawings.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each type of resilient sheet flooring to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Resilient Sheet Flooring:  Furnish not less than 2T10 linear feet2T6T (3 linear m)6T for every 2T500 linear feet2T6T (150 linear m)6T or fraction thereof, in roll form and in full roll width for each type, color, and pattern of flooring installed.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs workers for this Project who are competent in techniques required by manufacturer for resilient sheet flooring installation and seaming method indicated.
	1. Engage an installer who employs workers for this Project who are trained or certified by resilient sheet flooring manufacturer for installation techniques required.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient sheet flooring and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 2T50 deg F2T6T (10 deg C)6T or more than 2T90 deg F...

	1.9 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 2T70 deg F2T6T (21 deg C)6T or more than 2T85 deg F2T6T (29 deg C)6T, in spaces to receive resilient sheet flooring during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 2T55 deg F2T6T (13 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T.
	C. Close spaces to traffic during resilient sheet flooring installation.
	D. Close spaces to traffic for 48 hours after resilient sheet flooring installation.
	E. Install resilient sheet flooring after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For resilient sheet flooring, as determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.

	B. FloorScore Compliance:  Resilient sheet flooring shall comply with requirements of FloorScore certification.
	C. Low-Emitting Materials:  Flooring system shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sourc...

	2.2 VINYL SHEET FLOORING WITH BACKING
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide the following5T Shaw Hard Surface.
	B. Product Standard:  ASTM F 1303.
	1. Type (Binder Content):  Type II, minimum binder content of 34 percent.
	2. Wear-Layer Thickness:  Grade 1.
	3. Overall Thickness:  As standard with manufacturer.
	4. Interlayer Material:  Homogeneous Plus.
	5. Backing Class:  Class B (nonfoamed plastic).

	C. Wearing Surface:  Smooth.
	D. Sheet Width:  As standard with manufacturer 2T6 feet2T6T (1.8 m)6T.
	E. Seamless-Installation Method:  Heat welded.
	F. Colors and Patterns:
	1.  Pattern:  Biolife/0001V
	2.  Color:  01003 Oyster White.


	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by resilient sheet flooring manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by flooring and adhesive manufacturers to suit resilient sheet flooring and substrate conditions indicated.
	1. Adhesives shall have a VOC content of   50or 60 g/L or less.
	2. Adhesives shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

	C. Seamless-Installation Accessories:
	1. Heat-Welding Bead:  Manufacturer's solid-strand product for heat welding seams.
	a. Color:  Match flooring.

	2. Chemical-Bonding Compound:  Manufacturer's product for chemically bonding seams.
	a. Bonding compound shall have a VOC content of 510 g/L or less.
	b. Bonding compound shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental C...


	D. Floor Polish:  Provide protective, liquid floor-polish products recommended by resilient sheet flooring manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient sh...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to resilient sheet flooring manufacturer's written instructions to ensure adhesion of resilient sheet flooring.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by resilient sheet flooring manufacturer.  Do not use solvents.
	3. Alkalinity and Adhesion Testing:  Perform tests recommended by resilient sheet flooring manufacturer.  Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less tha...
	4. Moisture Testing:  Proceed with installation only after substrates pass testing according to resilient sheet flooring manufacturer's written recommendations, but not less stringent than the following:
	a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 2T3 lb of water/1000 sq. ft.2T6T (1.36 kg of water/92.9 sq. m)6T in 24 hours.
	b. Perform relative humidity test using in situ probes according to ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 percent relative humidity level.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient sheet flooring until it is the same temperature as the space where it is to be installed.
	1. At least 48 hours in advance of installation, move flooring and installation materials into spaces where they will be installed.

	E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient sheet flooring.

	3.3 RESILIENT SHEET FLOORING INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient sheet flooring.
	B. Unroll resilient sheet flooring and allow it to stabilize before cutting and fitting.
	C. Lay out resilient sheet flooring as follows:
	1. Maintain uniformity of flooring direction.
	2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 2T6 inches2T6T (152 mm)6T away from parallel joints in flooring substrates.
	3. Match edges of flooring for color shading at seams.
	4. Avoid cross seams.

	D. Scribe and cut resilient sheet flooring to butt neatly and tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, and door frames.
	E. Extend resilient sheet flooring into toe spaces, door reveals, closets, and similar openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on resilient sheet flooring as marked on substrates.  Use chalk or other nonpermanent marking device.
	G. Install resilient sheet flooring on covers for telephone and electrical ducts and similar items in installation areas.  Maintain overall continuity of color and pattern between pieces of flooring installed on covers and adjoining flooring.  Tightly...
	H. Adhere resilient sheet flooring to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other s...
	I. Seamless Installation:
	1. Heat-Welded Seams:  Comply with ASTM F 1516. Rout joints and heat weld with welding bead to permanently fuse sections into a seamless flooring.  Prepare, weld, and finish seams to produce surfaces flush with adjoining flooring surfaces.
	2. Chemically Bonded Seams: Bond seams with chemical-bonding compound to permanently fuse sections into a seamless flooring.  Prepare seams and apply compound to produce tightly fitted seams without gaps, overlays, or excess bonding compound on floori...


	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient sheet flooring.
	B. Perform the following operations immediately after completing resilient sheet flooring installation:
	1. Remove adhesive and other blemishes from surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect resilient sheet flooring from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Floor Polish:  Remove soil, adhesive, and blemishes from flooring surfaces before applying liquid floor polish.
	1. Apply as recommended by manufacture the number of coat(s).

	E. Cover resilient sheet flooring until Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interlocking, rubber floor tile. Rubber-strip floor tile.
	2. Rubber sheet flooring.
	3. Synthetic turf.

	B. Related Sections:
	1. Section 096466 "Wood Athletic Flooring" for resilient wood flooring.
	2. Section 096513 "Resilient Base and Accessories" for wall base and accessories installed with flooring.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show installation details and locations of the following:
	1. Border tiles.
	2. Floor patterns.
	3. Layout, colors, widths, and dimensions of game lines and markers.
	4. Locations of floor inserts for athletic equipment installed through flooring.
	5. Seam locations for sheet flooring.
	6. Seaming plan for synthetic turf.

	C. Samples for Verification:  For each type, color, and pattern of flooring indicated, 2T6-inch-2T6T (150-mm-)6T square Samples of same thickness and material indicated for the Work.
	1. Game-Line- and Marker-Paint Samples:  Include Sample sets showing game-line- and marker-paint colors applied to flooring.
	2. Seam Samples:  For each vinyl sheet flooring color and pattern required; with seam running lengthwise and in center of 2T6-by-9-inch2T6T (150-by-230-mm)6T Sample applied to a rigid backing and prepared by Installer for this Project.
	3. Samples of synthetic turf material, 12” x 12” minimum.
	a. Provide sample of different green turf colors and yard line marker color.



	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified sheet vinyl flooring Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For flooring to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, before installation begins, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Floor Tile:  Furnish no fewer than 1 box for each 50 boxes or fraction thereof, of each type, color, pattern, and size of floor tile installed.
	2. Sheet Flooring:  Furnish full-width rolls of not less than 2T10 linear feet2T6T (3 linear m)6T for each 2T500 linear feet2T6T (150 linear m)6T or fraction thereof, of each type, color, and pattern of flooring installed.


	1.7 QUALITY ASSURANCE
	A. Sheet Vinyl Flooring Installer Qualifications:  An experienced Installer who has completed sheet vinyl flooring installations using seaming methods indicated for this Project and similar in material, design, and extent to that indicated for this Pr...
	B. Manufacturer/Installer Qualifications:  The synthetic turf installer/manufacturer shall have the experience of at least ten (10) acceptable installations in the United States within the past five (5) years of tufted slit film or monofilament grass-...
	C. Source Limitations:  Obtain each flooring system through one source, from a single manufacturer.
	D. Designs, Game Lines, and Markings: Comply with applicable requirements of the NCAA, for sports activities design, layout, game lines, and markings.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in original packages and containers, with seals unbroken, bearing manufacturer's labels indicating brand name and directions for storing.
	B. Store materials to prevent deterioration.  Store tiles on flat surfaces and rolls upright.

	1.9 FIELD CONDITIONS
	A. Adhesively Applied Products:
	1. Maintain temperatures during installation within range recommended in writing by manufacturer, but not less than 2T70 deg F2T6T (21 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T , in spaces to receive flooring 48 hours before installation, duri...
	2. After postinstallation period, maintain temperatures within range recommended in writing by manufacturer, but not less than 2T55 deg F2T6T (13 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T.
	3. Close spaces to traffic during flooring installation.
	4. Close spaces to traffic for 48 hours after flooring installation unless manufacturer recommends longer period in writing.

	B. Install flooring after other finishing operations, including painting, have been completed.

	1.10 COORDINATION
	A. Coordinate layout and installation of flooring with floor inserts for gymnasium equipment.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. FloorScore Compliance:  Resilient athletic flooring shall comply with requirements of FloorScore Standard.
	B. Low-Emitting Materials:  Flooring system shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale...

	2.2 INTERLOCKING, RUBBER FLOOR RAF-1
	A. Manufacturers:  Subject to compliance with requirements, provide the following product:
	1.  Infinity Performance.

	B. Description:  Athletic flooring consisting of modular rubber tiles with precision cut, interlocking edges, for free-lay installation.
	C. Material:  Rubber
	D. Blend:  90 percent color, 10 percent black.
	E. Tile Interlock Hidden.
	F. Size: 23.75 inches x 23.75 inches
	G. Thickness:  1.25 inches.
	H. Color and Pattern:  As selected by Architect from manufacturer's full range.

	2.3 RUBBER SHEET FLOORING RAF-2
	A. Manufacturers:  Subject to compliance with requirements, provide the following product:
	1.  Mondo Super X Performance.
	B. Description:  Rubber athletic flooring provided as rolled goods for adhered installation.
	C. Material:  Rubber wear layer and rubber shock-absorbent layer, vulcanized together Traffic-Surface Texture:  Smooth
	D. Finish:  Track Embossing.
	E. Sheet Size:  Coordinate with flooring installation to provide minimal seams.
	F. Thickness: 14 mm.
	G. Color and Pattern:  P31 Medium Gray.

	2.4 ACCESSORIES
	A. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-cement-based formulation approved by flooring manufacturer.
	B. Adhesives:  Water-resistant type recommended in writing by manufacturer for substrate and conditions indicated.
	1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesives shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Game-Line and Marker Paint:  Complete system including primer, if any, compatible with flooring and recommended in writing by flooring and paint manufacturers for use indicated.
	1. VOC Content:  Not more than 150 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Paint shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.5 SYNTHETIC TURF
	A. Manufacturers:  Subject to compliance with requirements, provide the following  product:
	1. Manufacturer:  EasyTurf, a FieldTurf Company.
	2. Product:  VersaLUSH, GF-FRG-R.
	3. Material:
	a. Pile Height:  1-inch.
	b. Face Weight:  48 oz
	c. Face Yarn Type:  Polyethylene.
	d. Primary Backing:  >7 oz./sq. yd.. Dual Layer Woven polypropylene.
	e. Secondary Backing:  22 oz./sq. yd.Dual System Permeable Polyurethane.
	f. Gauge:  3/8-inch.
	g. Color:  Field Green and Olive Green.
	h. Thatch Color:  Olive Green.
	i. Infill: Not required.

	4. Adhesive:  As recommended by manufacturer for applicable substrate.
	5. Glue, Thread, Seaming Fabric, and Accessory Materials: As recommended by manufacturer of synthetic turf.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances, moisture content, and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of flooring.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Alkalinity Testing:  Perform pH testing according to ASTM F 710.  Proceed with installation only if pH readings are not less than 7.0 and not greater than 8.5.
	3. Moisture Testing:
	a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 2T3 lb of water/1000 sq. ft.2T6T (1.36 kg of water/92.9 sq. m)6T in 24 hours.
	1) Perform tests so that each test area does not exceed 2T200 sq. ft.2T6T (18.6 sq. m)6T , and perform no fewer than two tests in each installation area and with test areas evenly spaced in installation areas.

	b. Perform relative humidity test using in-situ probes, ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.


	C. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended in writing by manufacturer.  Do not use solvents.
	D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates.
	E. Move flooring and installation materials into spaces where they will be installed at least 48 hours in advance of installation unless manufacturer recommends a longer period in writing.
	1. Do not install flooring until they are same temperature as space where they are to be installed.

	F. Sweep and vacuum clean substrates to be covered by flooring immediately before installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.
	G. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 FLOORING INSTALLATION, GENERAL
	A. Comply with manufacturer's written installation instructions.
	B. Scribe, cut, and fit flooring to butt neatly and tightly to vertical surfaces, equipment anchors, floor outlets, and other interruptions of floor surface.
	C. Extend flooring into toe spaces, door reveals, closets, and similar openings unless otherwise indicated.
	D. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating subfloor markings on flooring.  Use nonpermanent, nonstaining marking device.

	3.4 FLOOR TILE INSTALLATION
	A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles square with room axis at a 45-degree angle with room axis in pattern indicated.

	B. Discard broken, cracked, chipped, or deformed tiles.
	C. Match tiles for color and pattern by selecting tiles from cartons in same sequence as manufactured and packaged if so numbered.
	1. Lay tiles with grain running in one direction with grain direction alternating in adjacent tiles (basket-weave pattern) in pattern of colors and sizes indicated.

	D. Adhered Flooring:  Adhere products to substrates using a full spread of adhesive applied to substrate to comply with adhesive and flooring manufacturers' written instructions, including those for trowel notching, adhesive mixing, and adhesive open ...
	1. Provide completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections.

	E. Free-Lay Flooring:  Place flooring at locations indicated with all units securely interconnected and fully seated on substrate to form a smooth, level surface.

	3.5 SHEET FLOORING INSTALLATION
	A. Unroll sheet flooring and allow it to stabilize before cutting and fitting.
	B. Lay out sheet flooring as follows:
	1. Maintain uniformity of flooring direction.
	2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 2T6 inches2T6T (150 mm)6T away from parallel joints in flooring substrates.
	3. Match edges of flooring for color shading at seams.
	4. Locate seams per approved Shop Drawings.

	C. Adhered Flooring:  Adhere products to substrates using a full spread of adhesive applied to substrate to comply with adhesive and flooring manufacturers' written instructions, including those for trowel notching, adhesive mixing, and adhesive open ...
	1. Provide completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections.

	D. Vinyl Sheet Flooring Seams:  Prepare and finish seams to produce surfaces flush with adjoining flooring surfaces.
	1. Heat-Welded Seams:  Comply with ASTM F 1516.  Rout joints and use welding bead to permanently fuse sections into a seamless flooring.
	2. Chemically Bonded Seams:  Comply with ASTM F 693.  Seal seams to prevent openings from forming between cut edges and to prevent penetration of dirt, liquids, and other substances into seams.


	3.6 GAME LINES AND MARKERS
	A. Mask flooring at game lines and markers, and apply paint to produce sharp edges.  Where crossing, break minor game line at intersection; do not overlap lines.
	B. Lay out game lines and markers to comply with rules and diagrams published by National Collegiate Athletic Association (NCAA) National Federation of State High School Associations  for athletic activities indicated.

	3.7 FIELD-APPLIED FINISHES
	A. Apply finish after game-line and marker paint is fully cured.
	B. Apply finish according to manufacturer's written instructions to produce a sealed surface that is ready for use.
	C. Do not cover flooring after finishing until finish reaches full cure.

	3.8 SYNTHETIC TURF INSTALLATION
	A. Install in accordance with Manufacturer’s instructions. The Turf Contractor shall strictly adhere to the installation procedures. Any variance from these requirements must be accepted in writing, by the Manufacturer’s onsite representative, and sub...
	B. Install carpet rolls directly over access flooring.
	C. Lay out full width rolls across the field.  Turf shall be of sufficient length to permit full cross-field installation from sideline to sideline.  Head or cross seams are not allowed in main playing area between the sidelines. Utilizing standard st...
	D. Seams: Seams shall be formed either by gluing or sewing.  Seams shall be flat, tight, and permanent with no separation or fraying.
	E. Fibrillate turf by means of a nylon rotary brush to provide the look, feel, and safety of optimally-maintained natural grass, including subtle undulations normally associated with natural grass athletic fields.
	F. Attach synthetic turf to perimeter edge detail accordance to manufacturer’s written instructions.
	G. Field Markings
	1. Install markings according to manufacturer’s written instructions and approved Shop Drawings.
	2. Five-yard lines, and football sidelines shall be woven into the turf edges.


	3.9 CLEANING AND PROTECTING
	A. Perform the following operations immediately after completing flooring installation:
	1. Remove adhesive and other blemishes from flooring surfaces.
	2. Sweep and vacuum flooring thoroughly.
	3. Damp-mop flooring to remove marks and soil after time period recommended in writing by manufacturer.

	B. Protect flooring from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.  Use protection methods recommended in writing by manufacturer.
	1. Do not move heavy and sharp objects directly over flooring.  Protect flooring with plywood or hardboard panels to prevent damage from storing or moving objects over flooring.

	C. Comply with synthetic turf manufacturer’s written instructions for cleaning and protecting synthetic turf.
	D. Protect installed synthetic turf from damage and wear during remainder of construction period.
	E. Do not permit traffic over unprotected synthetic turf surface.
	F. Neatly roll usable remnants of synthetic turf materials and deliver to Owner’s designated storage area.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes modular, tufted carpet tile.
	B. Related Requirements:
	1. Section 096513 "Resilient Base and Accessories" for resilient wall base and accessories installed with carpet tile.
	2. Section 09516”Resilient Sheet Flooring”.
	3. Section 096566 “Resilient Athletic Flooring”


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include manufacturer's written data on physical characteristics, durability, and fade resistance.
	2. Include installation recommendations for each type of substrate.

	B. Shop Drawings:  Show the following:
	1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where cutouts are required in carpet tiles.
	2. Carpet tile type, color, and dye lot.
	3. Type of subfloor.
	4. Type of installation.
	5. Pattern of installation.
	6. Pattern type, location, and direction.
	7. Pile direction.
	8. Type, color, and location of insets and borders.
	9. Type, color, and location of edge, transition, and other accessory strips.
	10. Transition details to other flooring materials.

	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...
	D. Product Schedule:  For carpet tile.  Use same designations indicated on Drawings.
	E. Sustainability:  Provide the Statement of the Achievement Level the carpet has attained for Silver, 37 to 51 points, based on specific Sustainable Attribute Performance for all product stages according to ANSI/NSF 140.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency.
	C. Sample Warranty:  For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following:
	1. Methods for maintaining carpet tile, including cleaning and stain-removal products and procedures and manufacturer's recommended maintenance schedule.
	2. Precautions for cleaning materials and methods that could be detrimental to carpet tile.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, but not less than 2T10 sq. yd.2T6T (8.3 sq. m)6T.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who is certified by the International Certified Floorcovering Installers Association at the Commercial II certification level.
	B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of assemblies tested for fire response according to NFPA 253 by a qualified testing agency.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Comply with CRI 104.

	1.9 FIELD CONDITIONS
	A. Comply with CRI 104 for temperature, humidity, and ventilation limitations.
	B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity conditions are maintained at occupancy levels during the rem...
	C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to bond with adhesive and concrete slabs have pH range recommended by carpet tile manufacturer.
	D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, install carpet tiles before installing these items.

	1.10 WARRANTY
	A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of carpet tile installation that fail in materials or workmanship within specified warranty period.
	1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, failure of substrate, vandalism, or abuse.
	2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, dimensional stability, excess static discharge, loss of tuft bind strength, loss of face fiber, and delamination.
	3. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 CARPET TILE CPT-1
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1. Manufacturer:  Patcraft Carpet.

	B.  Pattern:  10302 Vivid Modular.
	C. Color:   00530 Night Sky.
	D. Size:  24”x24”.
	E. Fiber Content:  Eco Solution Q Nylon.
	F. Gage:  1/10.
	G. Total Weight:  18 oz. for finished carpet tile.
	H. Primary Backing/Backcoating:  Non-woven Synthetic.

	2.2 CARPET TILE CPT-2
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide  the following:
	B. Pattern:  10301 Vim Modular.
	C. Color:    00530 Night Sky.
	D. Size:  24”x24”.
	E. Fiber Content:  Solution Q Nylon.
	F. Gage:  10.
	G. Total Weight:  18 oz. for finished carpet tile.
	H. Primary Backing/Backcoating:  Non-woven Synthetic.

	2.3 CARPET TILE CPT-3
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1. Manufacturer:  Patcraft Carpet.

	B. Pattern:   I0115 Walk Right in Modular.
	C. Color:  00118 Black.
	D. Size:  24” x 24”.
	E. Fiber Content:  PET Polyester.
	F. Total Weight: 50 oz. for finished carpet tile.
	G. Primary Backing/Backcoating:  Non-Woven Synthetic.

	2.4 INSTALLATION ACCESSORIES
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based formulation provided or recommended by carpet tile manufacturer.
	B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit products and subfloor conditions indicated, that complies with flammability requirements for installed carpet tile and is recommended by carpet tile manufac...
	1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesives shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Metal Edge/Transition Strips:  Extruded aluminum with mill finish of profile and width shown, of height required to protect exposed edge of carpet, and of maximum lengths to minimize running joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for maximum moisture content, alkalinity range, installation tolerances, and other conditions affecting carpet tile performance.  Examine carpet til...
	B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following:
	1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other materials that may interfere with adhesive bond.  Determine adhesion and dryness characteristics by performing bond and moisture tests recommended by carpet tile ma...
	2. Subfloor finishes comply with requirements specified in Section 033000 "Cast-in-Place Concrete" for slabs receiving carpet tile.
	3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits.

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with carpet tile manufacturer's written installation instructions for preparing substrates indicated to receive carpet tile installation.
	B. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, holes and depressions 2T1/8 inch2T6T (3 mm)6T wide or wider ...
	C. Remove coatings, including curing compounds, and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical methods recommended in writing by carpet tile manufacturer.
	D. Clean metal substrates of grease, oil, soil and rust, and prime if directed by adhesive manufacturer.  Rough sand painted metal surfaces and remove loose paint.  Sand aluminum surfaces, to remove metal oxides, immediately before applying adhesive.
	E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

	3.3 INSTALLATION
	A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's written installation instructions.
	B. Installation Method:  As recommended in writing by carpet tile manufacturer
	C. Maintain dye lot integrity.  Do not mix dye lots in same area.
	D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut edges as recommended by carpet tile manufacturer.
	E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, alcoves, and similar openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking device.
	G. Install pattern parallel to walls and borders.
	H. Stagger joints of carpet tiles so carpet tile grid is offset from access flooring panel grid.  Do not fill seams of access flooring panels with carpet adhesive; keep seams free of adhesive.

	3.4 CLEANING AND PROTECTION
	A. Perform the following operations immediately after installing carpet tile:
	1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner recommended by carpet tile manufacturer.
	2. Remove yarns that protrude from carpet tile surface.
	3. Vacuum carpet tile using commercial machine with face-beater element.

	B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations."
	C. Protect carpet tile against damage from construction operations and placement of equipment and fixtures during the remainder of construction period.  Use protection methods indicated or recommended in writing by carpet tile manufacturer.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Access-flooring panels.
	2. Understructure.
	3. Ramps

	B. Related Requirements:
	5. Section 260526 "Grounding and Bonding for Electrical Systems" for connection to ground of access-flooring understructure.


	1.3 COORDINATION
	A. Coordinate location of electrical work in underfloor cavity to prevent interference with access-flooring pedestals.
	B. Mark pedestal locations on subfloor using a grid to enable electrical work to proceed without interfering with access-flooring pedestals.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review connection with electrical systems.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Include layout of access-flooring system and relationship to adjoining Work based on field-verified dimensions.
	1. Details and sections with descriptive notes indicating materials, finishes, fasteners, typical and special edge conditions, accessories, and understructures.

	C. Samples:
	1. Polished Concrete Floor Panels:  Full-size units for each color and texture specified.
	2. Exposed Metal Accessories:  Approximately 10 inches (250 mm) in length.
	3. One complete full-size floor panel, pedestal, and understructure unit for each type of access-flooring system required.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of access-flooring system.
	C. Product Test Reports:  For each type of flooring material and exposed finish, for tests performed by a qualified testing agency.
	D. Preconstruction Test Reports:  For preconstruction adhesive field test.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flooring Panels:  5 regular panels and 5 panels with electrical service outlet cutouts for each access floor system AF-1 and AF-2.
	2. Pedestals:  10 pedestals for each access floor system AF-1 and AF-2.
	3. Stringers:  5 stringers for access floor system AF-1.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by manufacturer.
	B. Mockups:  Build mockups to verify selections made under Sample submittals to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Build mockup of typical access-flooring assembly as shown on Drawings.  Size to be an area no fewer than five floor panels in length by five floor panels in width for each access floor type.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesive Field Test:  Before installing pedestals, field test their adhesion to subfloor surfaces by doing the following:
	1. In areas representative of each subfloor surface, set typical pedestal assemblies in same adhesive and use methods required for the completed Work.
	2. Allow test installation to cure for manufacturer's recommended cure time, with a pressure of 25 lbf (111 N) applied vertically to pedestals during this period.
	3. After curing, apply lateral load against a straight steel bar inserted 2 inches (51 mm) into pedestal stems.  Measure the force needed to cause adhesive failure of pedestal base.
	4. Remove and discard failed pedestals, and clean pedestals of adhered residue.
	5. Proceed with installation only after tests show compliance with performance requirement specified for pedestals' capability to resist overturning moment.


	1.10 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install access flooring until spaces are enclosed, ambient temperature is between 50 and 90 deg F (10 and 32 deg C), and relative humidity is not less than 20 and not more than 70 percent.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations:  Obtain access-flooring system from single source from single manufacturer.

	2.2 FLOOR PANELS
	A. Floor Panels, General:  Provide modular panels interchangeable with other field panels without disturbing adjacent panels or understructure.
	1. Size:  Nominal 24 by 24 inches (610 by 610 mm) by 1-1/2 inches thick.
	2. Attachment to Understructure:  Bolted.

	B. Exposed-Concrete-Surface Panels:  Fabricated with bottom pan that is die formed from metallic-coated steel sheet and filled with lightweight concrete that is reinforced and bonded to pan by shear ties.
	1. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide products by Haworth, Inc. as indicated below or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pre-bid substitution approval ...
	2. Access Floor AF-1:
	a. Manufacturer:  Haworth, Inc.
	b. Product:  TecCrete 2500 lb Panels with stringers.
	c. Exposed Panel Finish:  Where panels are exposed provide a polished finish to the concrete panels.  See Drawings for locations.
	d. Performance Requirements:  Structural Performance, provide access-flooring systems capable of complying with the following performance requirements according to testing procedures in CISCA’s “Recommended Test Procedures for Access Floors”:

	3. Access Floor AF-2:
	a. Manufacturer:  Haworth, Inc.
	b. Product:  TecCrete 1250 lb Panels corner locks without stringers.
	c. Performance Requirements: Structural Performance, provide access-flooring systems capable of complying with the following performance requirements according to testing procedures in CISCA’s “Recommended Test Procedures for Access Floors”:



	2.3 UNDERSTRUCTURE
	A. Pedestals:  Assembly consisting of base, column with provisions for height adjustment, and head (cap); made of steel.
	1. Base:  Square or circular base with not less than 16 sq. in. (103 sq. cm) of bearing area.
	2. Column:  Of height required to bring finished floor to elevations indicated.  Weld to base plate.
	3. Provide vibration-proof leveling mechanism for making and holding fine adjustments in height over a range of not less than plus or minus 1 inch (25.4 mm) and for locking at a selected height, so deliberate action is required to change height settin...
	4. Head:  Designed to support the panel system indicated.
	a. Bolted Assemblies:  Provide head with four holes aligned with holes in floor panels for bolting of panels to pedestals.


	B. Stringer Systems:  Modular steel stringer systems designed to bolt to pedestal heads and form a grid pattern.  Protect steel components with manufacturer's standard galvanized or corrosion-resistant paint finish.
	1. Continuous Gaskets:  At contact surfaces between panel and stringers to deaden sound, seal off the underfloor cavity from above, and maintain panel alignment and position.


	2.4 FLOOR PANEL COVERINGS
	A. Provide bare panels without factory-applied floor coverings on traffic surfaces.  See “Related Sections” paragraph for field applied floor coverings by others.

	2.5 FABRICATION
	A. Fabrication Tolerances:
	1. Size:  Plus or minus 0.020 inch (0.50 mm) of required size.
	2. Squareness:  Plus or minus 0.015 inch (0.38 mm) between diagonal measurements across top of panel.
	3. Flatness:  Plus or minus 0.035 inch (0.89 mm), measured on a diagonal on top of panel.

	B. Panel Markings:  Clearly and permanently mark floor panels on their underside with panel type and concentrated-load rating.
	C. Bolted Panels:  Provide panels with holes drilled in corners to align precisely with threaded holes in pedestal heads and to accept countersunk screws with heads flush with top of panel.
	1. Captive Fasteners:  Provide fasteners held captive to panels.

	D. Cutouts:  Fabricate cutouts in floor panels for cable penetrations and service outlets.  Provide reinforcement or additional support, if needed, to make panels with cutouts comply with structural performance requirements.
	1. Number, Size, Shape, and Location:  As indicated.
	2. Grommets:  Fit cutouts with manufacturer's standard grommets; or, if size of cutouts exceeds maximum grommet size available, trim edge of cutouts with manufacturer's standard plastic molding with tapered top flange.  Furnish removable covers for gr...


	2.6 ACCESSORIES
	A. Adhesives:  Manufacturer's standard adhesive for bonding pedestal bases to subfloor.
	1. Adhesive shall have a VOC content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Closures:  Where underfloor cavity is not enclosed by abutting walls or other construction, provide metal-closure plates with manufacturer's standard finish.
	C. Ramps:  Manufacturer's standard ramp construction of width and slope indicated, but not steeper than 1:12, with floor coverings as indicated on the Drawings, and of same materials, performance, and construction requirements as access flooring.
	D. Panel Lifting Device:  Panel manufacturer's standard portable lifting device for each type of panel required.
	E. Perimeter Support:  Where indicated, provide manufacturer's standard method for supporting panel edge and forming transition between access flooring and adjoining floor coverings at same level as access flooring.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer and manufacturer's representative present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify that substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, foreign deposits, and debris that might interfere with attachment of pedestals.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Lay out floor panel installation to keep the number of cut panels at floor perimeter to a minimum.  Avoid using panels cut to less than 6 inches (152 mm).
	B. Locate each pedestal, complete any necessary subfloor preparation, and vacuum subfloor to remove dust, dirt, and construction debris before beginning installation.

	3.3 INSTALLATION
	A. Install access-flooring system and accessories under supervision of access-flooring manufacturer's authorized representative to produce a rigid, firm installation that complies with performance requirements and is free of instability, rocking, ratt...
	B. Adhesive Attachment of Pedestals:  Set pedestals in adhesive, according to access-flooring manufacturer's written instructions, to provide full bearing of pedestal base on subfloor.
	1. Prior to installations of pedestals, access flooring installer shall verify if the existing concrete floor has a sealer applied and if it is compatible with the manufacturer’s pedestal adhesive.

	C. Adjust pedestals to permit top of installed panels to be set flat, level, and to proper height.
	D. Stringer Systems:  Secure stringers to pedestal heads according to access-flooring manufacturer's written instructions.
	E. Install flooring panels securely in place, properly seated with panel edges flush.  Do not force panels into place.
	F. Scribe perimeter panels to provide a close fit with adjoining construction with no voids greater than 1/8 inch (3 mm) where panels abut vertical surfaces.
	G. Cut and trim access flooring and perform other dirt-or-debris-producing activities at a remote location or as required to prevent contamination of subfloor under already-installed access flooring.
	H. Closures:  Scribe closures to closely fit against subfloor and adjacent finished-floor surfaces.  Set in mastic and seal to maintain plenum effect within underfloor cavity.
	I. Clean dust, dirt, and construction debris caused by floor installation, and vacuum subfloor area as installation of floor panels proceeds.
	J. Install access flooring without change in elevation between adjacent panels and within the following tolerances:
	1. Plus or minus 1/16 inch (1.5 mm)   in any 10-foot (3-m) distance.
	2. Plus or minus 1/8 inch (3 mm)   from a level plane over entire access-flooring area.


	3.4 PROTECTION
	A. Prohibit traffic on access flooring for 24 hours and removal of floor panels for 72 hours after installation to allow pedestal adhesive to set.
	B. After completing installation, vacuum access flooring and cover with continuous sheets of reinforced paper or plastic.  Maintain protective covering until time of Substantial Completion.
	C. Replace access-flooring panels that are stained, scratched, or otherwise damaged or that do not comply with specified requirements.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on  the following interior substrates:
	1. Concrete.
	2. Concrete masonry units (CMU).
	3. Steel.
	4. Galvanized metal.
	5. Gypsum board.
	6. Spray-textured ceilings.
	7. Cotton or canvas insulation covering.

	B. Protection of Cabling:  Contractor shall cover and protect the interior of all electrical outlet boxes and all cabling from application of paint, either direct or over-spray.  Communications cabling will not be warranted if cable is painted.  Attem...
	C. Related Requirements:
	1. Section 099600 "High-Performance Coatings" for high-performance, exterior, and special-use coatings.


	1.3 DEFINITIONS
	A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 2T8 inches2T6T (200 mm)6T square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	C. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.
	3. VOC content.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint:  Not less than 2T1 gal.2T6T (3.8 L)6T unopened of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 2T45 deg F2T6T (7 deg C)6T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 2T50 and 95 deg F2T6T (10 and 35 deg C)6T.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 2T5 deg F2T6T (3 deg C)6T above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles for the paint category indicated.

	2.2 PAINT, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior paints and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint base, when calculated according t...
	1. Flat Paints and Coatings:  50 g/L.
	2. Nonflat Paints and Coatings:  150 g/L.
	3. Dry-Fog Coatings:  400 g/L.
	4. Primers, Sealers, and Undercoaters:  200 g/L.
	5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L.
	6. Zinc-Rich Industrial Maintenance Primers:  340 g/L.
	7. Pretreatment Wash Primers:  420 g/L.
	8. Floor Coatings:  100 g/L.
	9. Shellacs, Clear:  730 g/L.
	10. Shellacs, Pigmented:  550 g/L.

	D. Colors:  As selected by Architect from manufacturer's full range Match Architect's samples as indicated in a color schedule at the end of Part 3.

	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:   MPI #4.

	2.4 PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior:   MPI #50.
	B. Primer, Alkali Resistant, Water Based:   MPI #3.
	C. Primer Sealer, Interior, Institutional Low Odor/VOC:   MPI #149.
	D. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint systems indicated.

	2.5 METAL PRIMERS
	A. Primer, Rust-Inhibitive, Water Based:   MPI #107.
	B. Primer, Galvanized, Water Based:   MPI #134.

	2.6 WATER-BASED PAINTS
	A. Latex, Interior, Flat, (Gloss Level 1):   MPI #53.
	B. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):   MPI #143.
	C. Latex, Interior, High Performance Architectural, (Gloss Level 3):   MPI #139.
	D. Latex, Interior, High Performance Architectural, Semi-Gloss (Gloss Level 5):   MPI #141.
	E. Latex, Interior, Fire-Retardant, Flat (Gloss Level 1):  MPI #67.

	2.7 DRY FOG/FALL COATINGS
	A. Dry Fall, Latex, Flat:   MPI #118.
	B. Dry Fall, Water Based, for Galvanized Steel, Flat (Gloss Level 1):   MPI #133.

	2.8 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor will be notified in advance and may be present when samples are taken.  If paint materials have already been delivered to Project site, samples may ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying coatings if test results show materials being used do not comply with product requirements.  Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces ...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent.
	2. Masonry (Clay and CMU):  12 percent.
	3. Gypsum Board:  12 percent.

	C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	D. Spray-Textured Ceiling Substrates:  Verify that surfaces are dry.
	E. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	F. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions.
	F. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer.
	G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	I. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material that might impair bond of paints to substrates.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed in finished equipment rooms:
	a. Uninsulated metal piping.
	b. Uninsulated plastic piping.
	c. Pipe hangers and supports.
	d. Metal conduit.
	e. Plastic conduit.
	f. Tanks that do not have factory-applied final finishes.
	g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	h. Mechanical and electrical equipment that is indicated to have a factory-primed finish for field painting.

	2. Paint the following work where exposed in occupied spaces:
	a. Equipment, including panelboards.
	b. Uninsulated metal piping.
	c. Uninsulated plastic piping.
	d. Pipe hangers and supports.
	e. Metal conduit.
	f. Plastic conduit.
	g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	h. Mechanical and electrical equipment that is indicated to have a factory-primed finish for field painting.
	i. Other items as directed by Architect.

	3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.


	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces:
	1. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer, alkali resistant, water based, MPI #3.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat: Latex, interior, high performance architectural, (Gloss Level 3), MPI #139.


	B. CMU Substrates:
	1. High-Performance Architectural Latex System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat: Latex, interior, high performance architectural, (Gloss Level 3), MPI #139.


	C. Steel Substrates:
	1. Water-Based Dry-Fall System:
	a. Prime Coat:  Primer, water-based, anti-corrosive, for metal, MPI #107.
	b. Topcoat:  Dry fall, latex, flat, MPI #118.

	2. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer, water-based, anti-corrosive, for metal, MPI #107.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss Level 5), MPI #141.


	D. Galvanized-Metal Substrates:
	1. Water-Based Dry-Fall System:
	a. Prime Coat:  Dry fall, water based, for galvanized steel, flat (Gloss Level 1), MPI #133.
	b. Topcoat:  Dry fall, water based, for galvanized steel, flat (Gloss Level 1), MPI #133.

	2. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer, galvanized, water based, MPI #134.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss Level 5), MPI #141.


	E. Gypsum Board  Substrates:
	1. Institutional Low-Odor/VOC Latex System (Ceilings not spray-textured finished):
	a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, flat (Gloss Level 1), MPI #143.

	2. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat:  Latex, interior, high performance architectural, (Gloss Level 3), MPI #139.


	F. Spray-Textured Ceiling Substrates:
	1. Latex (Flat) System:  Spray applied.
	a. Prime Coat:  Latex, interior, flat, (Gloss Level 1), MPI #53.
	b. Topcoat:  Latex, interior, flat, (Gloss Level 1), MPI #53.


	G. Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings.
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, flat (Gloss Level 1), MPI #143.



	3.7 PAINT AND STAIN COLOR SCHEDULE
	A. Paint (P):
	1. P-1:
	a. Manufacturer: Sherwin Williams
	b. Color:   Extra White SW 7006

	2. P-2:
	a. Manufacturer: Sherwin Williams
	b. Color:   White Duck SW 7010

	3. P-3:
	a. Manufacturer: Sherwin Williams
	b. Color:   To match PMS 186

	4. P-4:
	a. Manufacturer: Idea Paint Color:
	b. Color:     White

	5. P-5:
	a. Manufacturer: Sherwin Williams
	b.  Color:   Gauntlet Gray SW 7019


	B.  Interior Color Selections:
	1. Exposed Structure:
	2. Concrete Walls:          See Room     Eggshell
	3. Other Concrete Block:        See Room    Eggshell
	Finish Schedule
	4. Exposed Structure:
	Steel Deck, Joists, Bridging,
	5. Metal Doors:          P-5      Semi-Gloss
	6. Metal Frames and Coordinators:      P-5      Semi-Gloss
	7. Metal Window Frames:        P-5      Semi-Gloss
	8. Ceiling Access Doors:        Match surface on  Flat
	9. Wall Access Doors:         Match surface on  Eggshell
	which it occurs
	10. Overhead Sectional Door       Match wall surface  Semi-Gloss
	Steel Angles:           on which it occurs
	11. Gypsum Board:
	12. Backstop supports: Match Ceiling Color Semi-Gloss
	13. Mechanical and Electrical Items:     Match surface on   Semi-Gloss
	14. Inside of Ductwork Exposed to View    Black     Flat
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and application of high-performance coating systems on the following substrates:
	1. Interior Substrates:
	a. Concrete, vertical surfaces.
	b. Concrete masonry units (CMU).
	c. Steel.
	d. Gypsum board.


	B. Related Requirements:
	1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with primers specified in this Section.
	2. Section 099123 "Interior Painting" for special-use coatings and general field painting.


	1.3 DEFINITIONS
	A. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523.
	B. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include preparation requirements and application instructions.
	B. Samples for Verification:  For each type of coating system and in each color and gloss of topcoat indicated.
	1. Submit Samples on rigid backing, 2T8 inches2T6T (200 mm)6T square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	C. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.
	3. VOC content.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run,] that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Coatings:  5 percent, but not less than 2T1 gal.2T6T (3.8 L)6T of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 2T45 deg F2T6T (7 deg C)6T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply coatings only when temperature of surfaces to be coated and surrounding air temperatures are between 2T50 and 95 deg F2T6T (10 and 35 deg C)6T.
	B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 2T5 deg F2T6T (3 deg C)6T above the dew point; or to damp or wet surfaces.
	C. Do not apply exterior coatings in snow, rain, fog, or mist.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 5TManufacturers5T:  Subject to compliance with requirements, provide products by the following:
	1. 5TBenjamin Moore & Co5T.
	2. 5TICI Paints5T.
	3. 5TPPG Architectural Finishes, Inc5T.
	4. 5TSherwin-Williams Company (The)5T.

	B. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles for the paint category indicated.

	2.2 HIGH-PERFORMANCE COATINGS, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and are listed in "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each coating system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a coating system, provide products recommended in writing by manufacturers of topcoat for use in coating system and on substrate indicated.
	3. Provide products of same manufacturer for each coat in a coating system.

	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction
	1. Flat Paints and Coatings:  50 g/L.
	2. Nonflat Paints and Coatings:  150 g/L.
	3. Primers, Sealers, and Undercoaters:  200 g/L.
	4. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  250 g/L.
	5. Zinc-Rich Industrial Maintenance Primers:  340 g/L.
	6. Pre-Treatment Wash Primers:  420 g/L.
	7. Floor Coatings:  100 g/L.
	8. Shellacs, Clear:  730 g/L.
	9. Shellacs, Pigmented:  550 g/L.

	D. Low-Emitting Materials:  Interior coatings shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Sca...
	E. Colors:  HPC- 1-5 to match P -1-5 paint colors.

	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:  MPI #4.
	B. Block Filler, Epoxy: MPI #116.

	2.4 INTERIOR PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior:  MPI #50.
	B. Wood-Knot Sealer:  White shellac or other sealer recommended in writing by manufacturer for this purpose.

	2.5 METAL PRIMERS
	A. Primer, Zinc-Rich, Inorganic:  MPI #19.
	B. Primer, Zinc-Rich, Epoxy:  MPI #20.
	C. Primer, Rust-Inhibitive, Water Based:  MPI #107.
	D. Primer, Epoxy, Anti-Corrosive, for Metal:  MPI #101.
	E. Primer, Vinyl Wash: MPI #80.

	2.6 EPOXY COATINGS
	A. Epoxy, Gloss: MPI #77.
	B. Epoxy-Modified Latex, Interior, Gloss (Gloss Level 6):  MPI #115.
	C. Epoxy, High-Build, Low Gloss:  MPI #108.

	2.7 POLYURETHANE COATINGS
	A. Polyurethane, Two-Component, Pigmented, Gloss (Gloss Level 6):  MPI #72.
	B. Varnish, Aliphatic Polyurethane, Two-Component (Gloss Level 6 or 7):  MPI #78.

	2.8 SOURCE QUALITY CONTROL
	A. Testing of Coating Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample coating materials.  Contractor will be notified in advance and may be present when samples are taken.  If coating materials have already been delivered to Project site, samples ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying paints if test results show materials being used do not comply with product requirements.  Contractor shall remove noncomplying coating materials from Project site, pay for testing, and recoat surfaces c...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	a. Concrete:  12 percent.
	b. Masonry (Clay and CMU):  12 percent.
	c. Gypsum Board:  12 percent.


	B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection.

	C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce coating systems indicated.

	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in manufacturer's written instructions.
	1. Clean surfaces with pressurized water.  Use pressure range of 2T1500 to 4000 psi2T6T (10 350 to 27 580 kPa)6T 2T4000 to 10,000 psi2T6T (27 580 to 68 950 kPa)6T at 2T6 to 12 inches2T6T (150 to 300 mm)6T.
	2. Abrasive blast clean surfaces to comply with SSPC-SP 7/NACE No. 4, "Brush-Off Blast Cleaning."

	E. Masonry Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written instructions.
	1. Clean surfaces with pressurized water.  Use pressure range of 2T100 to 600 psi2T6T (690 to 4140 kPa)6T 2T1500 to 4000 psi2T6T (10 350 to 27 580 kPa)6T at 2T6 to 12 inches2T6T (150 to 300 mm)6T.

	F. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods recommended in writing by paint manufacturer but not less than the following:
	1. SSPC-SP 7/NACE No. 4, "Brush-Off Blast Cleaning."
	2. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."
	3. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	4. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning."
	5. SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning."

	G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.

	3.3 APPLICATION
	A. Apply high-performance coatings according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	1. Use applicators and techniques suited for coating and substrate indicated.
	2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, coat surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not apply coatings over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the same material are to be applied.  Tint undercoats to match color of finish coat, but provide sufficient difference in shade of undercoats to dist...
	C. If undercoats or other conditions show through final coat, apply additional coats until cured film has a uniform coating finish, color, and appearance.
	D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks.

	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and inspecting agency to inspect and test coatings for dry film thickness.
	1. Contractor shall touch up and restore coated surfaces damaged by testing.
	2. If test results show that dry film thickness of applied coating does not comply with coating manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies w...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from coating operation.  Correct damage by cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced coated surfaces.

	3.6 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE
	A. Concrete Substrates, Vertical Surfaces:
	1. Epoxy System:
	a. Prime Coat:  Epoxy, gloss, MPI #77.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	2. Epoxy-Modified Latex System:
	a. Prime Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.


	B. Concrete Substrates, Horizontal Surfaces.
	1. Epoxy System:
	a. Prime Coat:  Epoxy, gloss, MPI #77.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	2. Pigmented Polyurethane System:
	a. Prime Coat:  Epoxy, gloss, MPI #77.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	3. Pigmented Polyurethane System:
	a. Prime Coat:  Epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	4. Clear Two-Component Polyurethane System:
	a. Prime Coat:  Varnish, aliphatic polyurethane, two-component (Gloss Level 6 or 7), MPI #78.
	b. Intermediate Coat:  Varnish, aliphatic polyurethane, two-component (Gloss Level 6 or 7), MPI #78.
	c. Topcoat:  Varnish, aliphatic polyurethane, two-component (Gloss Level 6 or 7), MPI #78.


	C. CMU Substrates:
	1. Epoxy System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
	b. Block Filler:  Block filler, epoxy, MPI #116.
	c. Intermediate Coat:  Epoxy, gloss, MPI #77.
	d. Topcoat:  Epoxy, gloss, MPI #77.

	2. Epoxy-Modified Latex System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.


	D. Steel Substrates:
	1. High-Build Epoxy System:
	a. Prime Coat:  Primer, zinc-rich, epoxy, MPI #20.
	b. Intermediate Coat:  Epoxy, high-build, low gloss, MPI #108.
	c. Topcoat:  Epoxy, gloss, MPI #77.
	d. Topcoat:  Epoxy, high-build, low gloss, MPI #108.

	2. Epoxy System:
	a. Prime Coat:  Primer, epoxy, anti-corrosive, for metal, MPI #101.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	3. Epoxy System:
	a. Prime Coat:  Primer, epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	4. Epoxy-Modified Latex System:
	a. Prime Coat:  Primer, rust-inhibitive, water based, MPI #107.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.

	5. Epoxy-Modified Latex System:
	a. Prime Coat:  Primer, rust-inhibitive, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.

	6. Pigmented Polyurethane System:
	a. Prime Coat:  Primer, epoxy, anti-corrosive, for metal, MPI #101.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	7. Pigmented Polyurethane System:
	a. Prime Coat:  Primer, epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	8. Pigmented Polyurethane over Inorganic Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, inorganic, MPI #19.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	9. Pigmented Polyurethane over Inorganic Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, inorganic, MPI #19.
	b. Intermediate Coat:  As recommended in writing by topcoat manufacturer.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	10. Pigmented Polyurethane over Epoxy Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, epoxy, MPI #20.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	11. Pigmented Polyurethane over Epoxy Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, epoxy, MPI #20.
	b. Intermediate Coat:  As recommended in writing by topcoat manufacturer.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	12. Pigmented Polyurethane over High-Build Epoxy System:
	a. Prime Coat:  Primer, epoxy, anti-corrosive, for metal, MPI #101.
	b. Intermediate Coat:  Epoxy, high-build, low gloss, MPI #108.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	13. Pigmented Polyurethane over High-Build Epoxy System:
	a. Prime Coat:  Primer, epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Epoxy, high-build, low gloss, MPI #108.
	c. Topcoat: Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.


	E. Gypsum Board Plaster Substrates:
	1. Epoxy System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	2. Epoxy-Modified Latex System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat: Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Ceramic tile.
	2. Waterproof membrane.
	3. Crack isolation membrane.
	4. Tile backing panels.
	5. Metal edge strips.

	B. Related Sections:
	1. Section 079200 "Joint Sealants" for sealing of expansion, contraction, control, and isolation joints in tile surfaces.
	2. Section 092900 "Gypsum Board" for glass-mat, water-resistant backer board.


	1.3 DEFINITIONS
	A. General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 apply to Work of this Section unless otherwise specified.
	B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, ANSI A108.15, ANSI A108....
	C. Module Size:  Actual tile size plus joint width indicated.
	D. Face Size:  Actual tile size, excluding spacer lugs.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each type of product, signed by product manufacturer.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:   Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, and size indicated.
	2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, composition, and color indicated.


	1.7 QUALITY ASSURANCE
	A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or producer.
	1. Obtain tile of each type and color or finish from same production run and of consistent quality in appearance and physical properties for each contiguous area.

	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from one manufacturer and each aggregate from one source or producer.
	C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from a single manufacturer for each product:
	1. Waterproof membrane.
	2. Crack isolation membrane.
	3. Joint sealants.
	4. Cementitious backer units.
	5. Metal edge strips.

	D. Preinstallation Conference:  Conduct conference at Project site.
	1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirements in ANSI A137.1 for labeling tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination can be avoided.
	D. Store liquid materials in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting t...

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.


	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	1. Provide tile complying with Standard grade requirements unless otherwise indicated.

	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and ...
	C. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match approved Samples.
	D. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard with manufacturer unless otherwise indicated.
	E. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, protect exposed surfaces of tile against adherence of mortar and grout by precoating with continuous film of petroleum paraffin wax, applied hot.  Do not coat unexposed...

	2.2 TILE PRODUCTS
	A. Tile Type CT-1:  unglazed Porcelain tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Tesoro.
	1)  Style:   Antico Wood.
	2) Color:  Timber.
	3) Size:   6”x24”


	2. Grout Color:   As selected by Architect from manufacturer's full range.
	3. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from manufacturer's standard shapes:
	a. Base Cove:  Cove, module size 6”x24”


	B. Tile Type CT-2 Glazed wall tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. American Olean.
	1)  Style:  Urban Canvas.
	2) Color:  Ice White Standard.
	3)  Size:  4”x12”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	C. Tile Type GT-1 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Glassworks.
	1)  Style:  ORG GW-MEK
	2) Color:  1636C Mekong Clear
	3)  Size:  15 ¾”x 3 1/8”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	D.  Tile Type GT-2 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Glasstilestore
	1)  Style:  Brick pattern
	2) Color:  R4A6 Hells Kitchen
	3)  Size:  12”x13” Mesh Mounted

	2. Grout Color: As selected by Architect from manufacturer's full range.


	2.3 TILE BACKING PANELS FOR FLOOR TILE OVER ACCESS FLOORING
	A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325, in maximum lengths available to minimize end-to-end butt joints.
	1. Products:  Subject to compliance with requirements,  provide one of the following:
	a. C-Cure; C-Cure Board 990.
	b. Custom Building Products; Wonderboard.
	c. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
	d. USG Corporation; DUROCK Cement Board.

	2. Thickness:   1/2 inch (12.7 mm).


	2.4 WATERPROOF MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.10 and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by manufacturer.
	B. Chlorinated Polyethylene Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides with nonwoven polyester fabric; 0.030-inch (0.76-mm) nominal thickness.
	1. Products:  Subject to compliance with requirements, provide the following  :
	a. Noble Company (The); Nobleseal TS.


	C. Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 0.008-inch (0.203-mm) nominal thickness.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Schluter Systems L.P.; KERDI.



	2.5 CRACK ISOLATION MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.12 for high performance and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by...
	B. Corrugated Polyethylene:  Corrugated polyethylene with dovetail-shaped corrugations and with anchoring webbing on the underside; 3/16-inch (4-mm) nominal thickness.
	1. Products:  Subject to compliance with requirements, provide the following  :
	a. Schluter Systems L.P.; DITRA.



	2.6 SETTING MATERIALS
	A. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American; an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Laticrete International, Inc.
	e. MAPEI Corporation.
	f. TEC; a subsidiary of H. B. Fuller Company.

	2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.
	3. For wall applications, provide mortar that complies with requirements for nonsagging mortar in addition to the other requirements in ANSI A118.4.


	2.7 GROUT MATERIALS
	A. Polymer-Modified Tile Grout:  ANSI A118.7.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American; an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Laticrete International, Inc.
	e. MAPEI Corporation.
	f. TEC; a subsidiary of H. B. Fuller Company.

	2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, prepackaged with other dry ingredients.
	a. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1) Specialty Construction Brands, Inc.; Grout Boost.




	2.8 ELASTOMERIC SEALANTS
	A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with the following requirements and with the applicable requirements in Section 079200 "Joint Sealants."
	1. Sealants shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Use primers, backer rods, and sealant accessories recommended by sealant manufacturer.

	B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints unless otherwise indicated.
	C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile joints and oth...
	1. Products:  Subject to compliance with requirements,  provide one of the following:
	a. DAP Inc.; 100 percent Silicone Kitchen and Bath Sealant.
	b. Dow Corning Corporation; Dow Corning 786.
	c. GE Silicones; a division of GE Specialty Materials; Sanitary 1700.
	d. Laticrete International, Inc.; Latasil Tile & Stone Sealant.
	e. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
	f. Tremco Incorporated; Tremsil 600 White.


	D. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O.
	1. Products:  Subject to compliance with requirements,  provide one of the following :
	a. Bostik, Inc.; Chem-Calk 550.
	b. Degussa Building Systems; Sonneborn Sonolastic SL 2.
	c. Pecora Corporation; Dynatrol II-SG.
	d. Sika Corporation; Sikaflex-2c SL.
	e. Tremco Incorporated.;  Vulkem 245.



	2.9 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications;    stainless-steel, ASTM A 666, 300 Series exposed-edg...
	C. Temporary Protective Coating:  Either product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is com...
	1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with a melting point of 120 to 140 deg F (49 to 60 deg C) per ASTM D 87.
	2. Grout release in form of manufacturer's standard proprietary liquid coating that is specially formulated and recommended for use as temporary protective coating for tile.

	D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	E. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does not change color or appearance of grout.
	1. Products:  Subject to compliance with requirements,  provide one of the following :
	a. Bonsal American; an Oldcastle company; Grout Sealer.
	b. Bostik, Inc.; CeramaSeal Grout & Tile Sealer.
	c. C-Cure; Penetrating Sealer 978.
	d. MAPEI Corporation; KER 004, Keraseal Penetrating Sealer for Unglazed Grout and Tile.
	e. TEC; a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone Grout Sealer.



	2.10 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are incompatible with tile-setting materials including curing compounds and other substances that contain soap, wax, oil, or silicone; and comply with flatness tole...
	2. Verify that concrete substrates for tile floors installed with    thin-set mortar comply with surface finish requirements in ANSI A108.01 for installations indicated.
	a. Verify that surfaces that received a steel trowel finish have been mechanically scarified.
	b. Verify that protrusions, bumps, and ridges have been removed by sanding or grinding.

	3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar items located in or behind tile has been completed.
	4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust joint locations in consultation with Architect.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with   thin-set mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains.
	C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples.  If not factory bl...
	D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat unex...

	3.3 TILE INSTALLATION
	A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile installation schedules. Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TCA...
	1. For the following installations, follow procedures in the ANSI A108 Series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.
	b. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger.
	c. Tile floors composed of rib-backed tiles.


	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint alig...
	C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electri...
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and center tile fields in both directions in each space or on each wall area.  Lay out tile work to minimize the use of pieces that are less than half of a t...
	1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile sheets so joints between sheets are not apparent in finished work.
	2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same size, align joints.
	3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on floor, base, walls, or trim, align joints unless otherwise indicated.

	F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths:
	1. Porcelain Tile or Ceramic Mosaic Tile:  1/16 inch (1.6 mm).
	2. Glazed Wall Tile:  1/16 inch (1.6 mm).
	3. Decorative Thin Wall Tile:  1/16 inch (1.6 mm).

	G. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated.  Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints...
	1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	H. Metal Edge Strips:  Install where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with or below top of tile and no threshold is indicated.
	I. Grout Sealer:  Apply grout sealer to grout joints in tile floors according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by wiping with sof...

	3.4 TILE BACKING PANEL INSTALLATION
	A. Install cementitious backer units   and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated.  Use latex-portland cement mortar for bonding material unless otherwise directed in manufactur...

	3.5 WATERPROOFING INSTALLATION
	A. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over waterproofing until waterproofing has cured and been tested to determine that it is watertight.

	3.6 CRACK ISOLATION MEMBRANE INSTALLATION
	A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over crack isolation membrane until membrane has cured.

	3.7 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	1. Remove   latex-portland cement grout residue from tile as soon as possible.
	2. Clean grout smears and haze from tile according to tile and grout manufacturer's written instructions but no sooner than 10 days after installation.  Use only cleaners recommended by tile and grout manufacturers and only after determining that clea...
	3. Remove temporary protective coating by method recommended by coating manufacturer and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent drain clogging.

	B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile surfaces.

	3.8 INTERIOR TILE INSTALLATION SCHEDULE
	A. Interior Floor Installations, Concrete Subfloor:
	1. Tile Installation F122:  Thin-set mortar on waterproof membrane; and crack suppression membrane, TCA F122.
	a. Tile Type:  CT-1.
	b. Thin-Set Mortar:  Latex-portland cement mortar.
	c. Grout:  Polymer-modified sanded grout.


	B. Interior Floor Installations, over Access Flooring:
	1. Tile Installation F144/146: Thin-set mortar on crack isolation membrane over cementitious backer units and waterproof membrane similar to TCA F144 and F146.
	a. Tile Type:  CT-1.
	b. Thin-Set Mortar:   Latex-portland cement mortar.
	c. Grout:     Polymer-modified sanded   grout.


	C. Interior Wall Installations, Metal Studs or Furring:
	1. Tile Installation W245:  Thin-set mortar on coated glass-mat, water-resistant gypsum backer board; TCA W245.
	a. Tile Type:  CT-2 and GT-1.
	b. Thin-Set Mortar:   Latex-portland cement mortar.
	c. Grout:      Polymer-modified unsanded grout.


	D.  Shower Receptor and Wall Installations,  Metal Studs or Furring:
	1. Shower Receptor Tile Installation B420:  Thin-set mortar on coated glass-mat, water-resistant backer board; TCA B420.  Provide in conjunction with floor installation method F122.  Waterproof membrane shall extend 6 inches above floor.
	a. Tile Type:  CT-2 and GT-1.
	b. Thin-Set Mortar:   Latex- portland cement mortar.
	c. Grout:      Polymer-modified unsanded grout.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following baseball equipment:
	1. Batting Tunnel Netting System.


	1.3 PERFORMANCE REQUIREMENTS
	A. Design Loads: Provide cable, netting, screens, corner supports, fittings, foundations and netting ties; capable of withstanding the effects of gravity loads in accordance with the design loads indicated in the Structural Notes on the Structural Dra...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. If applicable, include assembly, disassembly, and storage instructions for removable equipment.

	B. Shop Drawings:  Include plans, elevations, sections, details, attachments to other work, and the following:
	1. Method of field assembly for removable equipment, connections, installation details, mountings, inserts, attachments to other work, and operational clearances.
	2. Transport and storage accessories for removable equipment.

	C. Structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation including loads, point reactions, and locations for attachment of equipment to structure.
	D. Samples for Initial Selection:  For each type of baseball equipment indicated.
	1. Batting Tunnel Netting:  Three (3) each, 12-inch by 12-inch squares.

	E. Qualification Data:  For Installer and professional engineer.
	F. Operation and Maintenance Data:  For equipment to include in operation, and maintenance manuals.
	G. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications for Backstop Netting System:  Engage an experienced Installer to perform the work of this Section who has performed installations of cable suspensions systems that are similar to that indicated for this Project in material,...
	B. Professional Engineer Qualifications: A professional engineer who is legally authorized to practice in the State of Nebraska and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those ...
	C. Source Limitations:  Obtain each type of equipment through one source from a single manufacturer.
	D. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.3, “Structural Welding Code – Sheet Steel.”


	1.6 WARRANTY
	A. Special Warranties:
	1. Equipment:  Written warranties, executed by manufacturer of each piece of equipment specified agreeing to repair or replace equipment or components that fail in materials or workmanship within specified warranty period.
	2.  Netting:  Installed netting shall prevent passage of batted or thrown ball.  If netting fails to prevent passage of ball, installer shall adjust netting to appropriate tension.
	3. Warranty Period:  Three years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.
	1. Extruded Bars, Profiles, and Tubes:  1TASTM B 2211T4T (ASTM B 221M)4T.
	2. Cast Aluminum:  ASTM B 179.
	3. Flat Sheet:  1TASTM B 2091T4T (ASTM B 209M)4T.

	B. Steel:  Comply with the following:
	1. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	2. Steel Tubing:  ASTM A 500 or ASTM A 513, cold formed.
	3. Steel Sheet:  ASTM A 1011/A 1011M.

	C. Castings and Hangers:  Malleable iron, ASTM A 47/A 47M, grade required for structural loading.
	D. Anchors, Fasteners, Fittings and Hardware:  Manufacturer's standard corrosion-resistant or noncorrodible units; concealed.

	2.2 BATTING TUNNEL NETTING SYSTEM
	A. Products:  Subject to compliance with requirements, provide products by one of the following:
	1. Burbank Sport Nets.
	2. C&H Baseball
	3. Carron Net Co., Inc.
	4. Redden Nets.
	5. West Coast Netting.
	6. Practice Sports

	B. Batting Tunnel General:
	1. Weather resistant knotted nylon UV treated black netting.
	2. Size:   See plans for net sizes and locations for batting tunnels.
	3. Suspension System:
	a. Vertically suspended curtain cage system as shown on Drawings.
	b. Provide cable suspension system from building structure that allows the net system to be collapsed to one end of the room when not in use.

	4. Accessories:
	a. Provide two (2) overlapping entry points for each tunnel.  One near each end.
	b. Provide two (2) baseball backdrop tarps.
	1) Material:  18 oz. solid vinyl with 1-1/2- inch finished width vinyl binding on all edges and grommets on 12-inch centers across the top edge.



	C. Batting Tunnel Netting: 1 3/4-inch and 7/8-inch square knotted mesh netting complying with the following:
	1. Ceiling Netting CN-1:
	a. Material:  #36 Nylon, 7/8-inch square knotted mesh netting.

	2. Wall Netting CN-2:
	a. Material:  #36 Nylon, 7/8-inch square knotted mesh netting.
	b. Color:  Latex.
	c. Location:  See Drawings.

	3. Wall Netting CN-3:
	a. Material:  #60 Nylon, 1-3/4-inch square knotted mesh netting.
	b. Color:  Latex.
	c. Location:  See Drawings.

	4. Edge Treatment:  Hemmed with 5/16-inch three strand twisted polyethylene rope spliced to the edge.
	5. Weather Treatment:  Black Urethane coating, UV all-weather treatment.

	D. Cabling and Connections:  Provide the materials and accessories necessary for a complete batting tunnel netting installation.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements, alignment of mounting substrates, installation tolerances, operational clearances, and other conditions affecting performance.
	1. Verify critical dimensions.
	2. Examine supporting structure.
	3. Examine wall assemblies, where reinforced to receive anchors and fasteners, to verify that locations of concealed reinforcements have been clearly marked.  Locate reinforcements and mark locations.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION, GENERAL
	A. General:  Comply with manufacturer's written installation instructions.  Complete equipment field assembly, where required.

	3.3 CLEANING
	A. After completing equipment installation, inspect components.  Remove spots, dirt, and debris and touch up damaged shop-applied finishes according to manufacturer's written instructions.
	B. Replace equipment and finishes that cannot be cleaned and repaired, in a manner approved by Architect, before time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Basketball equipment.
	2. Volleyball equipment.
	3. Safety pads.

	B. Related Requirements:
	1. Section 096466 "Wood Athletic Flooring" for game lines and markers.
	2. Division 26 Sections for electrical service for motor operators, controls, and other powered devices for motorized gymnasium equipment.
	3. Division 05 Section "Structural Steel" for structural supports not provided by gymnasium equipment manufacturer for supporting gymnasium equipment to building structure.


	1.3 DEFINITIONS
	A. NCAA:  The National Collegiate Athletic Association.
	B. USAV:  USA Volleyball.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. If applicable, include assembly, disassembly, and storage instructions for removable equipment.
	2. Motors:  Show nameplate data, ratings, characteristics, and mounting arrangements.

	B. Shop Drawings:  For gymnasium equipment.
	1. Include plans, elevations, sections, details, and attachments to other work.
	2. Include details of field assembly for removable equipment, connections, installation, mountings, floor inserts, attachments to other work, and operational clearances.
	3. Include transport and storage accessories for removable equipment.

	C. Samples for Verification:  For the following products:
	1. Pad Fabric:  Wall padding not less than 3 inches (76 mm) square, and corner and column Samples not less than 3 inches (76 mm) long, with specified treatments applied.  Mark face of material.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Court layout plans, drawn to scale, and coordinated with floor inserts, game lines, and markers applied to finished flooring.
	B. Qualification Data:  For Installer.
	C. Product Certificates:  For each type of gymnasium equipment.
	D. Sample Warranty:  For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For gymnasium equipment to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:   An entity that employs installers and supervisors who are trained and approved by manufacturer.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install gymnasium equipment until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, and ambient temperature and humidity conditions are maintained at the levels indicated for Project wh...
	B. Field Measurements:  Verify position and elevation of floor inserts and layout for gymnasium equipment.

	1.9 COORDINATION
	A. Coordinate installation of floor inserts with structural floors and finish flooring installation and with court layout and game lines and markers on finish flooring.
	B. Coordinate layout and installation of overhead-supported gymnasium equipment and suspension-system components with other construction including light fixtures, HVAC equipment, fire-suppression-system components, and partition assemblies.

	1.10 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace components of gymnasium equipment that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Basketball backboard failures including glass breakage.
	b. Faulty operation of basketball backstops.

	2. Warranty Period:  Five    years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS, GENERAL
	A. Source Limitations:  Obtain each type of gymnasium equipment from single source from single manufacturer.

	2.2 BASKETBALL EQUIPMENT
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  Basketball Equipment products by Schelde North America  or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pre-bid substituti...
	B. General:  Provide equipment complying with requirements in NCAA's "Men's and Women's Basketball Rules."
	C. Protruding fasteners or exposed bolt heads on front face of backboards are not permitted.
	D. Provide manufacturer's recommended connections complying with Section 055000 "Metal Fabrications" of size and type required to transfer loads to building structure.
	E. Wall-Mounted Backstops:  Complete assembly extending from wall, including support framing to building structure, bracing, cables, support chains, pulleys, fittings, hardware, pipe anchors, equipment pads, and fasteners.
	1. Folding Type:  Provide manufacturer's standard assembly for side-folding backstop, with hardware and fittings to permit folding.
	2. Framing:  Steel pipe, tubing, and shapes.  Design framing to minimize vibration during play.
	a. Finish:  Manufacturer's standard polyester powder-coat finish.

	3. Extension:      48 inches (1220 mm) field verify.

	F. Backstop Safety Device:  Designed to limit free fall if support cable, chains, pulleys, fittings, winch, or related components fail; with mechanical automatic reset; 6000-lb (2722-kg) load capacity; one per folding backstop.
	1. Retractor Device:    Manufacturer's standard device designed to retract both support and safety cables, chains, and straps away from play of the basketball when backstop is in playing position; one per folding backstop.

	G. Winch:  Hoist, consisting of heavy-duty, fully enclosed worm-gear; brake; cable drum; cable; and fittings, for mounting on wall with equipment mounting board; designed to move and hold backboard in any raised or lowered position.
	1. Operation:  Manual winch with detachable hand crank.
	2. Portable Winch Operator:  One portable electric motor-drive device(s) including adaptor to fit crank mechanism.

	H. Basketball Backboards:
	1. Shape and Size:
	a. Rectangular, 72 by 42 inches (1800 by 1067 mm)   width by height, with rounded corners.

	2. Backboard Material:  With predrilled holes or preset inserts for mounting goals, and as follows:
	a. Glass:  Not less than 1/2-inch- (13-mm-) thick, transparent tempered glass complying with ASTM C 1048 Kind FT (fully tempered) and with impact testing requirements in 16 CFR 1201 Category II or ANSI Z97.1 Class A for safety glazing. Provide glass w...
	1) Standard Mount:  Provide steel corner reinforcement with mounting slots for mounting backboard frame to backstop at standard mounting centers.
	2) Direct Mount:  Designed for mounting backboard frame to center mast of backstop to maximize relief of stresses on backboard frame and glass.
	3) Rim-Restraining Device:  Complying with NCAA rules and designed to ensure that basket remains attached if glass backboard breaks.


	3. Target Area and Border Markings:  Permanently etched in white color, marked in pattern and stripe width according to referenced rules.

	I. Goal Mounting Assembly:  Compatible with goal, backboard, and support framing; with hole pattern    that is manufacturer's standard for goal attachment.
	1. Glass Backboard Goal Mounting Assembly:  Goal support framing and reinforcement designed to transmit load from goal to backboard frame and to minimize stresses on glass backboard.
	2. Direct Mount:  Designed for mounting goal directly and independently to center mast of backboard support framing so no force, transmitted by ring, is directly applied to backboard, and rigidity and stability of goal are maximized.

	J. Basketball Goals:  Complete with flanges, braces, attachment plate, and evenly spaced loops welded around underside of ring.
	1. Single-Rim Basket Ring Competition Goal:  Materials, dimensions, and fabrication complying with referenced rules.
	2. Type:  Movable, breakaway design with manufacturer's standard breakaway mechanism and rebound characteristics identical to those of fixed, nonmovable ring.
	3. Breakaway Characteristics: Positive-lock movable breakaway design, with manufacturer's standard breakaway mechanism including preset pressure release, set to release at  180- and 230-lb (82- and 105-kg)  load, and automatic reset.  Provide movable ...
	4. Field Adjustment:  Provide rim that is field-adjustable for rebound elasticity without being removed from the backboard.
	5. Mount:  Front.
	6. Net Attachment:  No-tie loops for attaching net to rim without tying.
	7. Finish:   Polyester powder-coat finish.

	K. Basketball Nets:  12-loop-mesh net, between 15 and 18 inches (380 to 460 mm) long, sized to fit rim diameter, and as follows:
	1. Competition Cord:  Antiwhip, made from white nylon cord not less than 120-gm thread and not more than 144-gm thread.

	L. Backboard Safety Pads:  Designed for backboard thickness indicated and extending continuously along bottom and up sides of backboard and over goal mounting and backboard supports as required by referenced rules.
	1. Attachment:     Manufacturer's standard.
	2. Color:     As selected by Architect from manufacturer's full range.


	2.3 VOLLEYBALL EQUIPMENT
	A. Manufacturers:  Subject to compliance with requirements,  provide products by one of the following:
	1. Bison, Inc.
	2. Draper, Inc.
	3. Performance Sports Systems; a Gared Holdings company.
	4. Porter Athletic, Inc.
	5. Schelde North America.
	6. Sports Imports.

	B. General:  Provide equipment complying with requirements in NCAA's "Women's Volleyball Rules and Interpretations USAV's "USA Volleyball Rule Book."
	1. Volleyball standards nets and accessories provided by University of Nebraska.

	C. Floor Insert:  Solid-brass floor plate; and steel pipe sleeve, concealed by floor plate.  See Drawings for steel pipe sleeve detail.
	1. Floor Plate:  Lockable swivel access cover, designed for use with floating wood floors and to be flush with adjacent flooring.  Provide two  tool(s) for unlocking access covers.


	2.4 SAFETY PADS
	A. Manufacturers:  Subject to compliance with requirements,  provide products by one of the following :
	1. AALCO Manufacturing.
	2. Draper, Inc.
	3. Institutional Products, Inc.
	4. Performance Sports Systems; a Gared Holdings company.
	5. Porter Athletic, Inc.
	6. Schelde North America.

	B. Safety Pad Surface-Burning Characteristics:  ASTM E 84 by UL or another testing and inspecting agency acceptable to authorities having jurisdiction:
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  450 or less.

	C. Pad Coverings:  Provide safety pad fabric covering that is fabricated from puncture- and tear-resistant, PVC-coated polyester or nylon-reinforced PVC fabric, not less than 14-oz./sq. yd (475-g/sq. m) and treated with fungicide for mildew resistance...
	D. Wall Safety Pads (WP-1, WP-2, WP-3, and WP-4):  Padded wall wainscot panels designed to be attached in a continuous row; each panel section consisting of fill laminated to backer board with visible surfaces fully covered by seamless fabric covering...
	1. Backer Board:  Not less than 3/8-inch- (9.5-mm-) thick plywood, mat formed, or composite panel.
	2. Fill:  Multiple-impact-resistant foam as follows:
	a. WP-1:
	1) Thickness/Material:  3-inches thick polyurethane, 6.0-lb/cu.ft.
	2) Color:  Red.

	b. WP-2:
	1) Thickness/Material:  3-inches thick polyurethane, 6.0-lb/cu. ft.
	2) Color:  White.

	c. WP-3:
	1) Thickness/material:  18-inches thick polyurethane, 6.0-lb/cu.ft.
	2) Color:  Red.

	d. WP-4:
	1) Manufacturer:  Tarkett Sports
	2) Style/Product:  Dropzone Speckle.
	3) Color:  Ember


	3. Size:  Each panel section, 24 inches (600 mm) wide by not less than 72 inches (1800 mm) long.
	4. Number of Modular Panel Sections:  As indicated on the Drawings.
	5. Installation Method:    1-inch (25-mm) top and bottom fabric attachment flange with exposed fasteners Manufacturer's standard.
	6. Fabric Covering Color(s):  Match school colors    for    color(s).

	E. Corner Wall Safety Pads:  Provide outside wall corner pads consisting of same material, thickness, foam fill, size, color and anchoring as adjacent wall safety pads.
	1. Length:  Each pad   matching length of wall safety pads .
	2. Fabric Covering Color(s):  Match color of wall safety pads.

	F. Cut-out Trim:  Provide manufacturer's standard flanged cut-out trim kits for fitting pads around switches, receptacles, and other obstructions.
	1. Color:  Gray.


	2.5 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for use and finish type indicated.
	1. Extruded Bars, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M).
	2. Cast Aluminum:  ASTM B 179.
	3. Flat Sheet:  ASTM B 209 (ASTM B 209M).

	B. Steel:  Comply with the following:
	1. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	2. Steel Tubing:  ASTM A 500/A 500M or ASTM A 513, cold formed.
	3. Steel Sheet:  ASTM A 1011/A 1011M.

	C. Support Cable:   Manufacturer's standard galvanized-stranded-steel wire rope.  Provide fittings complying with wire rope manufacturer's written instructions for size, number, and installation method.
	D. General-Purpose Chain:  For chains not used for overhead lifting, provide carbon steel chain, complying with ASTM A 413/A 413M, Grade 30 proof coil chain or other grade recommended by gymnasium equipment manufacturer.  Provide coating type, chain s...
	E. Castings and Hangers:  Malleable iron, complying with ASTM A 47/A 47M; grade required for structural loading.
	F. Softwood Plywood:  DOC PS 1, exterior.
	G. Equipment Wall-Mounted Board:  Wood, transparent or neutral-color-painted finish, size, and quantity as required to mount gymnasium equipment according to manufacturer's written instructions.
	H. Anchors, Fasteners, Fittings, and Hardware:  Manufacturer's standard corrosion-resistant or noncorrodible units; concealed; tamperproof, vandal- and theft-resistant design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for play court layout, alignment of mounting substrates, installation tolerances, operational clearances, accurate locations of connections to build...
	1. Verify critical dimensions.
	2. Examine supporting structure, and subfloors below finished floor.
	3. Examine wall assemblies, where reinforced to receive anchors and fasteners, to verify that locations of concealed reinforcements are clearly marked.  Locate reinforcements and mark locations.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General:  Comply with manufacturer's written installation instructions and competition rules indicated for each type of gymnasium equipment.  Complete equipment field assembly where required.
	B. Unless otherwise indicated, install gymnasium equipment after other finishing operations, including painting, are completed.
	C. Permanently Placed Gymnasium Equipment and Components:  Install rigid, level, plumb, square, and true; anchored securely to supporting structure; positioned at locations and elevations indicated; in proper relation to adjacent construction; and ali...
	1. Floor Insert Location:  Coordinate location with application of game lines and markers.
	2. Floor Insert Elevation:  Coordinate installed heights of floor insert with installation of finish flooring and floor-plate type.
	3. Operating Gymnasium Equipment:  Verify clearances for movable components of gymnasium equipment throughout entire range of operation and for access to operating components.

	D. Floor Insert Setting:   Verify that sleeves are set plumb, aligned, and at correct height and spacing.   Set insert so top surface of completed unit is flush with finished flooring surface.
	E. Wall   Safety Pads:  Mount with bottom edge at 4 inches (102 mm)   above finished floor.
	F. Cut-out Trim:  Limit cuts in face of padding from trim unit's corner-to-corner outside dimensions.  Install with ends of cuts concealed behind trim flange.
	G. Anchoring to In-Place Construction:  Use anchors and fasteners where necessary to secure built-in and permanently placed gymnasium equipment to structural support and to properly transfer load to in-place construction.
	H. Connections:  Connect electric operators to building electrical system.

	3.3 ADJUSTING
	A. Adjust movable components of gymnasium equipment to operate safely, smoothly, easily, and quietly, free from binding, warp, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Lubricate hardware...

	3.4 CLEANING
	A. After completing gymnasium equipment installation, inspect components.  Remove spots, dirt, and debris and touch up damaged shop-applied finishes according to manufacturer's written instructions.
	B. Replace gymnasium equipment and finishes that cannot be cleaned and repaired, in a manner approved by Architect, before time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain gymnasium equipment.  Refer to Division 01 Section “Demonstration and Training”.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrically operated, front-projection screens and controls.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for metal support framing for front-projection screens.
	2. Division 26 Sections for electrical wiring, connections, and installation of remote-control switches for electrically operated projection screens.


	1.3 DEFINITIONS
	A. Gain:  Ratio of light reflected from screen material to that reflected perpendicularly from a magnesium carbonate surface as determined per SMPTE RP 94.
	B. Half-Gain Angle:  The angle, measured from the axis of the screen surface to the most central position on a perpendicular plane through the horizontal centerline of the screen where the gain is half of the peak gain.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show layouts and types of front-projection screens.  Include the following:
	1. Drop lengths.
	2. Location of screen centerline relative to ends of screen case.
	3. Anchorage details, including connection to supporting structure for suspended units.
	4. Details of juncture of exposed surfaces with adjacent finishes.
	5. Location of wiring connections for electrically operated units.
	6. Wiring diagrams for electrically operated units.
	7. Accessories.


	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For front-projection screens to include in maintenance manuals.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Environmental Limitations:  Do not deliver or install front-projection screens until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidi...

	1.7 COORDINATION
	A. Coordinate layout and installation of front-projection screens with adjacent construction, including ceiling suspension systems, light fixtures, HVAC equipment, fire-suppression system, and partitions.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations for Projection Screens:  Obtain front-projection screens from single manufacturer.  Obtain accessories, including necessary mounting hardware, from screen manufacturer.

	2.2 ELECTRICALLY OPERATED, FRONT-PROJECTION SCREENS
	A. General:  Manufacturer's standard units consisting of case, screen, motor, controls, mounting accessories, and other components necessary for a complete installation.  Provide units that are listed and labeled as an assembly by UL or another testin...
	1. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Controls:  Remote, three-position control switch installed in recessed device box with flush cover plate matching other electrical device cover plates in room where switch is installed.
	a. Provide    control switch for each screen.
	b. Provide power supply for low-voltage systems if required.

	3. Motor in Roller:  Instant-reversing motor of size and capacity recommended by screen manufacturer; with permanently lubricated ball bearings, automatic thermal-overload protection, preset limit switches to automatically stop screen in up and down p...
	4. Screen Mounting:  Top edge securely anchored to rigid metal roller and bottom edge formed into a pocket holding a 3/8-inch- (9.5-mm-) diameter metal rod with ends of rod protected by plastic caps.
	a. Roller for motor in roller is supported by vibration- and noise-absorbing supports.

	5. Tab Tensioning:  Provide units that have a durable low-stretch cord, such as braided polyester, on each side of screen that is connected to edge of screen by tabs to pull screen flat horizontally.

	B. Suspended, Electrically Operated Screens with Automatic Ceiling Closure, with Motor-in Roller, and with Tab Tensioning:  Units designed and fabricated for suspended mounting; with bottom of case composed of two panels, fully enclosing screen, motor...
	1. Products:  Subject to compliance with requirements,  provide one of the following :
	a. Da-Lite Screen Company; Tensioned Advantage Deluxe Electrol.
	b. Draper Inc; Ultimate Access/Series V.
	c. .

	2. Provide metal or metal-lined wiring compartment.
	3. Screen Case:  Made from  metal and fire-retardant materials.
	4. Provide screen case with trim flange to receive ceiling finish.
	5. Finish on Exposed Surfaces:  Prime painted.


	2.3 FRONT-PROJECTION SCREEN MATERIAL
	A. Matte-White Viewing Surface:  Peak gain of not less than 0.9, and gain of not less than 0.8 at an angle of 50 degrees from the axis of the screen surface.
	1. Products:  Subject to compliance with requirements,  provide one of the following:
	a. Da-Lite Screen Company; Da-Mat.
	b. Draper Inc;   M1300.


	B. Material:  Vinyl-coated, glass-fiber fabric or vinyl sheet.
	C. Mildew-Resistance Rating:  Zero or 1 when tested according to ASTM G 21.
	D. Flame Resistance:  Passes NFPA 701.
	E. Seamless Construction:  Provide screens, in sizes indicated, without seams.
	F. Edge Treatment:  Black masking borders.
	G. Size of Viewing Surface:      48 by 65 inches (1219 by 1651 mm).
	H. Provide extra drop length of dimensions and at locations indicated.
	1. Color:   Black.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install front-projection screens at locations indicated to comply with screen manufacturer's written instructions.
	B. Install front-projection screens with screen cases in position and in relation to adjoining construction indicated.  Securely anchor to supporting substrate in a manner that produces a smoothly operating screen with vertical edges plumb and viewing...
	1. Install low-voltage controls according to NFPA 70 and complying with manufacturer's written instructions.
	a. Wiring Method:  Install wiring in raceway except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Use UL-listed plenum cable in environmental air spaces, including plenum ceilings.  Conceal ra...

	2. Test electrically operated units to verify that screen controls, limit switches, closures, and other operating components are in optimum functioning condition.
	3. Test manually operated units to verify that screen-operating components are in optimum functioning condition.


	3.2 FRONT-PROJECTION SCREEN SCHEDULE
	A. Electrically Operated, Front-Projection Screen:     Suspended, with automatic ceiling closure.
	1. Motor Configuration:  Motor in roller.
	2. Screen Surface:     Matte reflective.
	3. Size of Viewing Surface:   48 by 65 inches (1219 by 1651 mm).
	4. Extra Drop Length:  As needed at top of screen for bottom of screen to be 44 inches  above floor.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Suspended slabs.
	2. Division 09 for floor coverings.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, slag cement, and silica fume; subject to compliance with requirements.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	D. Material and Certificates:  For each of the following, submit the products to be used and certificates signed by manufacturers:
	1. Cementitious materials.
	2. Aggregates.
	3. Admixtures.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Floor and slab treatments.
	7. Repair materials.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in material, design and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service perform...
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	D. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 and Section 7, "Lightweight Concrete."
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, 1TGrade 601T4T (Grade 420)4T, deformed.
	B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed.
	C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.

	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, 1TGrade 601T4T (Grade 420)4T, plain-steel bars, cut bars true to length with ends square and free of burrs.
	B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I, gray.

	B. Normal weight aggregates shall meet requirements of ASTM C 33, and shall be from a source approved by the Nebraska Department of Roads.
	1. Coarse aggregate shall be crushed limestone with gradation meeting requirements of Nebraska Department of Roads coarse aggregate for Class 47B concrete. Coarse aggregate shall be a minimum of 30 percent of total aggregate.
	2. Fine aggregate shall be sand gravel with gradation meeting requirements of Nebraska Department of Roads sand gravel.

	C. Lightweight Aggregate:  ASTM C 330, 1T3/4-inch1T4T (19-mm)4T nominal maximum aggregate size.
	D. Water:  ASTM C 162/C 162M and potable.

	2.5 ADMIXTURES
	A. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Accelerating Admixture:  ASTM C 494/C 494M, Type C.
	4. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	5. Water Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	8. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.6 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Available Products:
	a. Axim Concrete Technologies; Cimfilm.
	b. BASF Construction Chemicals, LLC; Confilm.
	c. Burke by Edoco; BurkeFilm.
	d. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; Aquafilm.
	e. Dayton Superior Corporation; Sure Film.
	f. Euclid Chemical Company (The); Eucobar.
	g. L&M Construction Chemicals, Inc.; E-Con.
	h. Meadows, W. R., Inc.; Sealtight Evapre.
	i. Nox-Crete Products Group, Kinsman Corporation; Monofilm.
	j. Sika Corporation, Inc.; SikaFilm.
	k. Symons Corporation, a Dayton Superior Company; Finishing Aid.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 1T9 oz. / sq. yd.1T4T (305 g/sq. m)4T when dry.
	C. Moisture-Retaining Wet Cure Cover:  White synthetic fiber mat with a white 4-mil plastic sheet backing applied to one side.
	1. Products:
	a. Transguard 4000; Reef Industries, Inc.


	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A.
	1. Available Products:
	a. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; Sealcure 1315 WB.
	b. Euclid Chemical Company (The); Super Diamond Clear VOX, Super Aquacure VOX, or Lusterseal WB30.
	c. L&M Construction Chemicals, Inc.; Lumiseal WB Plus.
	d. Meadows, W. R., Inc.; Vocomp-30.
	e. Symons Corporation, a Dayton Superior Company; Cure & Seal 31 Percent E.



	2.7 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1T1/8 inch1T4T (3.2 mm)4T and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1T1/8 to 1/4 inch1T4T (3.2 to 6 mm)4T or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 1T4100 psi1T4T (29 MPa)4T at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1T1/8 inch1T4T (3.2 mm)4T and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1T1/8 to 1/4 inch1T4T (3.2 to 6 mm)4T or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 1T5000 psi1T4T (34.5 MPa)4T at 28 days when tested according to ASTM C 109/C 109M.


	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.


	2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A.  Suspended Slabs:  Proportion structural lightweight concrete mixture as follows:
	1. Minimum Compressive Strength:  1T4000 psi1T4T (27.6 MPa)4T at 28 days.
	2. Calculated Equilibrium Unit Weight:  1T110 lb/cu. ft.1T4T (1762 kg/cu. m)4T plus or minus 1T3 lb/cu. ft.1T4T (48.1 kg/cu. m)4T as determined by ASTM C 567.
	3. Slump Limit:  1T4 inches1T4T (100 mm)4T, plus or minus 1T1 inch1T4T (25 mm)4T.
	4. 40% minimum of total aggregate shall be coarse aggregate.
	5. Maximum Water Cement Ratio:  0.40.
	6. Maximum Cementitious Materials:  600 lb./cy.
	7. Provide high range water reducer or plasticizing admixtures as required to provide a slump of to 7 inches to 9 Inches at placement.
	8. Water shall not be added at the jobsite.
	9. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.


	2.10 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 1T85 and 90 deg F1T4T (30 and 32 deg C)4T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 1T90 deg F1T4T (32 deg C)4T, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...

	3.2 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.3 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 1T6 inches1T4T (150 mm)4T into preceding layer.  Do not insert vibrators...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 1T40 deg F1T4T (4.4 deg C)4T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 1T90 deg F1T4T (32 deg C)4T at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using li...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.4 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces to receive trowel finish

	C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces exposed to view.


	3.5 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Reducer :  Apply evaporation reducer  to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 1T0.2 lb/sq. ft. x h1T4T (1 kg/sq. m x h)4T before and during finishing operations.  Apply according to...
	C. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	1. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...
	2. Curing Methods for Floor Slabs and Toppings shall be as follows:
	a. Adhesive Applied Floor Coverings:  Moisture retaining covers or curing compound that will not interfere with bonding of floor covering.
	b. Adhesive Type Coverings and Coatings Such As Paints and Resinous Coatings:  Moisture retaining covers.
	c. Exposed Concrete Floors With No Hardeners or Sealers:  Curing and sealing compound.



	3.6 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a 1TNo. 161T4T (1.18-mm)4T sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1T1/2 inch1T4T (13 mm)4T in any dimension in solid concrete, but not less than 1T1 inch1T4T (25 mm)4T in depth.  Make edges of cuts perpendicular to concrete surf...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 1T0.01 inch1T4T (0.25 mm)4T wide or that penetrate to reinforcement or completely through unreinforced ...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1T1/4 inch1T4T (6 mm)4T to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer...
	6. Repair defective areas, except random cracks and single holes 1T1 inch1T4T (25 mm)4T or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least...
	7. Repair random cracks and single holes 1T1 inch1T4T (25 mm)4T or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and ap...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.7 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture exceeding 1T5 cu. yd.1T4T (4 cu. m)4T, but less than 1T25 cu. yd.1T4T (19 cu. m)4T, plus one set for each additional 1T50 cu. yd.1T4T (38 cu. m)4T or fract...
	2. Testing Frequency:  Obtain at least one composite sample for each 1T100 cu. yd.1T4T (76 cu. m)4T or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	3. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	4. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mi...
	5. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 1T40 deg F1T4T (4.4 deg C)4T and below and when 1T80 deg F1T4T (27 deg C)4T and above, and one test for each composite sample.
	6. Density:  ASTM C 138/C 138M, fresh density of structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	7. Compression Test Specimens:  ASTM C 31/C 31M.
	a. Cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	1) If 4 x 8 concrete test cylinders are used, cast and laboratory cure one set of four cylinder specimens.


	8. Compressive-Strength Tests:  ASTM C 39/C 39M for standard cylinders; test one laboratory-cured specimenSsS at 7 days and two specimens at 28 days.  For 4 x 8 cylinders test one specimen at 7 days and 3 specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	9. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	10. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name...
	11. Nondestructive Testing:  Rebound hammer, ultrasonic, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	12. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengthSsS, or other requirements have not been met, as directed by Architect.  Testing a...
	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate does not comply with the Contract Documents.

	D. Special Inspection:  Inspection of reinforcing prior to concrete placement, concrete placement and taking of test specimens is required for the following:
	1. Structural slabs.
	END OF SECTION 033000
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	Div 04.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes unit masonry assemblies consisting of the following:
	1. Concrete masonry units (CMUs).
	2. Mortar and grout.
	3. Masonry joint reinforcement.
	4. Ties and anchors.
	5. Miscellaneous masonry accessories.

	B. Related Sections include the following:
	1. Division 07 Section "Fire-Resistive Joint Systems" for fire-resistive joint systems at heads of masonry walls.
	2. Division 07 Section "Joint Sealants" for sealing control and expansion joints in unit masonry.


	1.3 DEFINITIONS
	A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.
	B. CMU(s): Concrete masonry units(s).

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide unit masonry that develops indicated net-area compressive strengths (f'RmR) at 28 days.
	B. Determine net-area compressive strength (f'RmR) of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."  Show elevations of reinforced walls.

	C. Qualification Data:  For testing agency.
	D. Material Certificates:  Include statements of material properties indicating compliance with requirements including compliance with standards and type designations within standards.  Provide for each type and size of the following:
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.
	b. For masonry units used in structural masonry, include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	E. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test repots for mortar mixes required to comply with property specification. Test according to ASTM c 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirements.
	F. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of mason...
	G. Cold-Weather and Hot-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with cold-weather requirements.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1093 for testing indicated, as documented according to ASTM E 548.
	B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, through one source from a single manufacturer for each product required.
	C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from a single manufacturer for each cementitious component and from one source or producer for each aggregate.
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	E. Masonry Standard: Comply with ACI 530.1/ASCE 6 /TMS 602 unless modified by requirements in contract Documents

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a m...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns.
	B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect sills, ledges, and projections from mortar droppings.
	2. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects, including...

	2.3 CONCRETE MASONRY UNITS (CMUs)
	A. Shapes:  Provide shapes indicated and as follows:
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide bullnose units for outside corners, unless otherwise indicated.

	B. Concrete Masonry Units:  ASTM C 90.
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1T1900 psi1T4T (13.1 MPa)4T.
	2. Weight Classification:    Light weight, unless otherwise indicated.
	3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.


	2.4 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	1. Fly Ash:  ASTM C 618, Class C or F.

	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with ASTM C 150, Type I or Type III, and hydrated lime complying with ASTM C 207, Type S.
	D. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.

	E. Aggregate for Grout:  ASTM C 404.
	F. Water:  Potable.

	2.5 REINFORCEMENT
	A. Masonry Joint Reinforcement, General:  ASTM A 951.
	1. Interior Walls:   Hot-dip galvanized, carbon steel.
	2. Wire Size for Side Rods:  W1.7 or 1T0.148-inch1T4T (3.8-mm)4T diameter.
	3. Wire Size for Cross Rods:  W1.7 or 1T0.148-inch1T4T (3.8-mm)4T diameter.
	4. Wire Size for Veneer Ties:   W2.8 or 1T0.188-inch1T4T (4.8-mm)4T diameter.
	5. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 1T16 inches1T4T (407 mm)4T o.c.
	6. Provide in lengths of not less than 1T10 feet1T4T (3 m)4T, with prefabricated corner and tee units.

	B. Masonry Joint Reinforcement for Single-Wythe Masonry:  Ladder type with single pair of side rods.

	2.6 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made from materials that comply with eight subparagraphs below, unless otherwise indicated.
	1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 153/A 153M, Class B-2 coating.
	2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, hot-dip galvanized after fabrication to comply with ASTM A 153/A 153M.
	3. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

	B. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 1T5/8-inch1T4T (16-mm)4T cover on outside face.  Outer ends of wires are bent 90 degrees and extend 1T2 inches1T4T (50 mm)4T...
	C. Individual Wire Ties:  Rectangular units with closed ends and not less than 1T4 inches1T4T (100 mm)4T wide.
	1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 1T2 inches1T4T (50 mm)4T long may be used for masonry constructed from solid units or hollow units laid with cells horizontal.
	2. Wire:  Fabricate from 1T3/16-inch-1T4T (4.8-mm-)4T diameter, hot-dip galvanized steel wire.

	D. Adjustable Anchors for Connecting to Structure:  Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Anchor Section for Welding to Steel Frame:  Crimped 1T1/4-inch-1T4T (6.4-mm-)4T diameter, hot-dip galvanized steel wire.
	2. Tie Section for Steel Frame:  Triangular-shaped wire tie, sized to extend within 1T1 inch1T4T (25 mm)4T of masonry face, made from 1T0.188-inch-1T4T (4.8-mm-)4T diameter, hot-dip galvanized steel wire.


	2.7 MISCELLANEOUS ANCHORS
	A. Anchor Bolts:  Headed  steel bolts complying with 1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T; with 1TASTM A 5631T4T (ASTM A 563M)4T hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M,...
	B. Postinstalled Anchors:  Provide chemical or torque-controlled expansion anchors, with capability to sustain, without failure, a load equal to six times the load imposed when installed in solid or grouted unit masonry and equal to four times the loa...
	1. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild).
	2. Corrosion Protection:  Stainless-steel components complying with 1TASTM F 593 and ASTM F 594, Alloy Group 1 or 21T4T (ASTM F 738M and ASTM F 836M, Alloy Group 1 or 4)4T for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, for anchors.
	3. Expansion bolts shall be one of the following types and manufacture or approved substitute:
	a. Kwik-Bolt:  Hilti Fastening Systems.
	b. Molly Parabolt: The Molly Company.
	c. Trubolt Wedge: ITW Ramset/Redhead.
	d. Wedge-All:  Simpson Strong-Tie.

	4. Expansion flush anchors shall be Self-Drill anchors manufactured by ITW Ramset/Redhead, or approved substitute.
	5. Screw anchors shall be one of the following types and manufacture or approved substitute:
	a. Tapcon:   Buildex.
	b. Kwik-Con:  Hilti Fastening Systems.
	c. LDT Anchor:  ITW Ramset/Redhead.
	d. Wedge-Bolt:  Powers Fasteners.
	e. Titen HD:   Simpson Strong-Tie.

	6. Adhesive anchors shall be one of the following systems or approved substitute:
	a. Epcon Ceramic 6 Epoxy Anchoring System: ITW Ramset/Redhead.
	b. HIT HY-20 (Hollow), HY-150 (Solid):  Hilti Fastening Systems.
	c. SET:           Simpson Strong-Tie.



	2.8 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, urethane or PVC.
	B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stabi...
	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry unit cells with loops for holding reinforcing bars in cells at locations indicated.  Units are formed from 1T0.142-inch1T4T (3.6-mm)4T steel wire, hot-...
	1. Available Products:
	a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817.
	b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.
	c. Hohmann & Barnard, Inc.; #RB.   (#RB-Twin Rebar Positioner is not acceptable.)
	d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.


	E. Grout Screen:  1/4-inch square monofilament screen fabricated from non-corrosive polypropylene polymers that will not interfere with mortar bond.  Provide screens in bed joint below knock-out bond beams at un-reinforced cells or cells not intended ...
	F. Mesh Wall Tie:  Hot dip galvanized screen conforming to ASTM A 185 and having the following dimensions:  1/2-inch square mesh fabricated from 16 gauge wire.  Install at wall intersections requiring a control joint.

	2.9 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expres...
	1.  Manufacturers:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.10 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Limit cementitious materials in mortar to portland cement and lime.

	B. Preblended Mortar Mixes:  At the Contractor's option, mortar mixes which have been selected, manufactured, and mixed in accordance with ASTM C 780 may be used.
	1. Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.

	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	1. For all concrete masonry, use Type S.

	D. Grout for Unit Masonry:
	1. Comply with ASTM C 476 using proportions as indicated.
	a. Fly ash may be used to replace cement up to a maximum of 20 percent, by weight, of the total cementitious materials.

	2. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	3. Provide grout with a slump of 1T8 to 11 inches1T4T (200 to 280 mm)4T as measured according to ASTM C 143/C 143M.

	E. Epoxy Pointing Mortar:  Mix epoxy pointing mortar to comply with mortar manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	1. Verify that foundations are within tolerances specified.
	2. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:   Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	F. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following:
	1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1T1/8 inch in 10 feet1T4T (3 mm in 3 m)4T, 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T, or 1T1/2 inch...
	2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1T1/4 inch in 10 feet1T4T (6 mm in 3 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1T1/8 inch in 10 feet1T4T (3 mm in 3 m)4T, 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	5. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1T1/8 inch1T4T (3 mm)4T.  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1T1/8 inch1T4T (3 mm)4T.
	6. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1T1/16 inch1T4T (1.5 mm)4T except due to warpage of masonry units within tolerances specified for warpage of units.
	7. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more than 1T1/16 inch1T4T (1.5 mm)4T from one masonry unit to the next.


	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less than nominal 1T4-inch1T4T (100-mm)4T horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 1T4-inch1T4T (100-mm)4T horizontal face dimensions at corners or jambs.
	D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.  Place grout screen in bed joint below knockout bond beams at co...
	G. Fill cores in hollow concrete masonry units with grout 1T24 inches1T4T (600 mm)4T under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	1. Fill cores in hollow concrete masonry units with grout so there is a minimum of twice the embedment length of solid concrete all around expansion bolts, expansion flush anchors, and bolts installed in masonry.

	H. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above, unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.


	3.4 MORTAR BEDDING AND JOINTING
	A. Lay hollow   concrete masonry units as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.
	5. Maintain joint widths indicated, except for minor variations required to maintain bond alignment.  If not indicated, lay walls with 3/8-inch (10-mm) joints.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tooling:  Joints shall be struck flush, and, after mortar has partially set but is still sufficiently plastic to bond, tool joints with a tool which compacts mortar and presses excess mortar out of joint rather than dragging it out.  Joints shall b...
	1. Concave Joints:  Joints shall be tooled concave at exposed masonry, except where other joints are specified.
	2. Raked Joints:  Where indicated on the Drawings, rake joints back 3/8 inch and tool.
	3. Flush Joints:  Joints shall be struck flush at the following locations.
	a. Walls concealed by other finish material.
	b. Joints in chases, cavities, walls concealed above ceilings.



	3.5 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 1T5/8 inch1T4T (16 mm)4T on exterior side of walls, 1T1/2 inch1T4T (13 mm)4T elsewhere.  Lap reinforcement a minimum of 1T6 inches1T4T (150 mm)4T.
	1. Space reinforcement not more than 1T16 inches1T4T (406 mm)4T o.c.
	2. Provide reinforcement not more than 1T8 inches1T4T (203 mm)4T above and below wall openings and extending 1T12 inches1T4T (305 mm)4T beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.6 ANCHORING MASONRY TO STRUCTURAL MEMBERS
	A. Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:
	1. Provide an open space not less than 1T1/2 inch1T4T (13 mm)4T in width between masonry and structural member, unless otherwise indicated.  Keep open space free of mortar and other rigid materials.
	2. Anchor masonry to structural members with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 16 inches o.c. vertically and 24 inches o.c. horizontally.


	3.7 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry using one of the following methods:
	1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side of control joint.  Fill resultant core with grout and rake out joints in exposed faces for application of sealant.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep head joints free and clear of mortar or rake out joint for application of sealant.


	3.8 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other temporary loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space, SandS maximum pour heights, and maximum lift heights.


	3.9 FIELD QUALITY CONTROL
	A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	1. Place grout only after inspectors have verified compliance of grout spaces and grades, sizes, and locations of reinforcement.

	B. Testing Frequency:  One set of tests for each 1T5000 sq. ft.1T4T (465 sq. m)4T of wall area or portion thereof.
	C. Concrete Masonry Unit Test:  For each type of unit provided, per ASTM C 140.
	D. Mortar and grout do not need to be tested since they are specified by proportions.
	E. Special Inspection, Level 1 shall be provided in accord with the 2009 International Building Code.

	3.10 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.11 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.



	Div 05.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Structural steel.

	B. Related Sections include the following:
	1. Division 01 Section "Quality Requirements" for independent testing agency procedures and administrative requirements.
	2. Division 05 Section "Steel Decking" for field installation of shear connectors.
	3. Division 05 Section "Metal Fabrications" for miscellaneous steel fabrications, and other metal items, not defined as structural steel.
	4. Division 09 painting Sections and Division 09 Section "High-Performance Coatings" for surface preparation and priming requirements.


	1.3 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard Practice for Steel Buildings and Bridges," that support design loads.

	1.4 PERFORMANCE REQUIREMENTS
	A. Members and connections not shown on the Drawings shall be designed by the Fabricator to meet requirements of the current issue of the Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings published by the Americ...
	B. Allowable Loads:  When details or reactions are not shown, select connections to support maximum end reactions using Tables for Allowable Loads on Beams in the AISC Manual of Steel Construction for the given shape, span, and steel specified for the...

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned and slip-critical high-strength bolted connections.

	C. Welding certificates.
	D. Qualification Data:  For fabricator.
	E. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with requirements:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Shear stud connectors.
	4. Shop primers.

	F. Source quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category Std.
	1. Fabricators not meeting the requirements above shall employ an approved testing agency to inspect work requiring special inspection when the assembly or fabrication is performed off site.  The testing agency shall furnish weekly inspection reports ...

	B. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."
	C. Comply with applicable provisions of the following specifications and documents:
	1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	a. Paragraph 1.82 of the above code is hereby modified by deleting the first sentence.

	2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."
	3. AISC's "Load and Resistance Factor Design Specification for Structural Steel Buildings."
	4. AISC's "Specification for the Design of Steel Hollow Structural Sections."
	5. AISC's "Specification for Load and Resistance Factor Design of Single-Angle Members."
	6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	E. At Completion of construction, the fabricator shall submit a certificate of compliance to the Building Official and the Architect stating that the Fabrication Work was performed in accordance with the Construction Documents.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from erosion and deterioration.
	1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry or rusty before use.
	2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.


	1.8 COORDINATION
	A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 992/A 992M.
	B. Channels, Angles, M, S-Shapes:  ASTM A 36/A 36M.
	C. Plate and Bar:  ASTM A 36/A 36M.
	D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B , structural tubing.
	E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B.
	F. Welding Electrodes:  Comply with AWS requirements.
	G. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except containing no asbestos fibers.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  1TASTM A 3251T4T (ASTM A 325M)4T, Type 1, heavy hex steel structural bolts; 1TASTM A 5631T4T (ASTM A 563M)4T heavy hex carbon-steel nuts; and 1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon-steel washers.
	3. Finish:  Plain.

	B. Headed Shear Studs:  Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1, Type B.
	C. Threaded Rods:      ASTM A 36/A 36M.
	1. Nuts:  1TASTM A 5631T4T (ASTM A 563M)4T heavy hex carbon steel.
	2. Washers:  1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon steel.
	3. Finish:  Plain.


	2.3 PRIMER
	A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.
	B. Galvanizing Repair Paint:  SSPC-Paint 20.

	2.4 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Load and Resistance Factor Design Specification for Structural Ste...
	1. Mark and match-mark materials for field assembly.
	2. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

	C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 3, "Power Tool Cleaning."
	F. Headed Shear Studs:    Prepare steel surfaces as recommended by manufacturer of shear studs.    Use automatic end welding of headed-stud shear studs according to AWS D1.1 and manufacturer's written instructions.
	G. Holes:  Provide holes required for securing other work to structural steel.  Provide holes for passage of other work through steel framing members only with approval of the Architect.
	1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes or enlarge holes by burning.
	2. Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
	3. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.5 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Pretensioned.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	2.6 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 1T2 inches1T4T (50 mm)4T.
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials.
	5. Galvanized surfaces.

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 3, "Power Tool Cleaning."
	2. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a dry film thickness of not less than 1T1.5 mils1T4T (0.038 mm)4T.  Use priming methods that r...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
	2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  Change color of second coat to distinguish it from first.


	2.7 GALVANIZING
	A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/ A 123M.
	1. Fill vent holes and grind smooth after galvanizing.
	2. Galvanize     exposed to weather.


	2.8 SOURCE QUALITY CONTROL
	A. When required by Paragraph 1.6.A.1., engage an independent testing and inspecting agency to perform shop inspections and tests and to prepare test reports.
	1. Testing agency will conduct and interpret tests and state in each report whether test specimens comply with or deviate from requirements.
	2. Provide testing agency with access to places where structural steel Work is being fabricated or produced so required inspection and testing can be accomplished.

	B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.
	C. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested and inspected according to AWS D1.1 and the following inspection procedures, at testing agency's option:
	1. Liquid Penetrant Inspection:  ASTM E 165.
	2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	3. Ultrasonic Inspection:  ASTM E 164.
	4. Radiographic Inspection:  ASTM E 94.

	D. In addition to visual inspection, shop-welded shear studs  will be tested and inspected according to requirements in AWS D1.1 for stud welding and as follows:
	1. Bend tests will be performed if visual inspections reveal either a less-than- continuous 360-degree flash or welding repairs to any shear stud.
	2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear connectors already tested, according to requirements in AWS D1.1.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments, with steel erector present, for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...
	1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.


	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and " Load and Resistance Factor Design Specification for Structural Steel Buildings."
	B. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	C. Align and adjust various members forming part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments to...
	1. Level and plumb individual members of structure.

	D. Splice members only where indicated.
	E. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut sections within smoothness limits in AWS D1.1.
	F. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.
	G. Shear Studs Headed Anchor Studs:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened unless indicated as pretensioned or slip critical.
	2. Slip critical or pretensioned connections shall be tightened using direct tension indicators.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and " Load and Resistance Factor Design Specification for Structural Steel Buildings" for bearing, adequacy of temporary connections, alignment, and removal of paint on ...
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and high-strength bolted connections.
	B. Bolted Connections:  Field-bolted connections will be tested and inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.
	D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.

	3.6 REPAIRS AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted structural steel, accessories.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

	C. Touchup Painting:  Cleaning and touchup painting of exposed steel are specified in Division 09 painting Sections.
	D. Brush apply two coats of bituminous paint to steel surfaces exposed to earth.  Apply in accord with the manufacturer's recommendations.
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	GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Composite floor deck.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete fill.
	2. Division 05 Section "Structural Steel Framing" for shop- and field-welded shear connectors.
	3. Division 09 painting Sections for repair painting of primed deck.


	1.3 SUBMITTALS
	A. Product Data:  For each type of deck, accessory, and product indicated.
	B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.
	C. Product Certificates:  For each type of steel deck, signed by product manufacturer.
	D. Welding certificates.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that each of the following complies with requirements:
	1. Power-actuated mechanical fasteners.


	1.4 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."
	B. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to those tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction.
	1. Fire-Resistance Ratings:  Indicated by design designations of applicable testing and inspecting agency.
	2. Steel deck units shall be identified with appropriate markings of applicable testing and inspecting agency.

	C. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a waterproof covering and ventilate to avoid condensation.

	1.6 COORDINATION
	A. Coordinate installation of sound-absorbing insulation strips in topside ribs of acoustical deck with roofing installation specified in Division 07  to ensure protection of insulation strips against damage from effects of weather and other causes.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Steel Deck:
	a. ASC Profiles, Inc.
	b. Canam Steel Corp.; The Canam Manac Group.
	c. Consolidated Systems, Inc.
	d. D-Mac Industries Inc.
	e. Marlyn Steel Decks, Inc.
	f. New Millennium Building Systems, LLC.
	g. Nucor Corp.; Vulcraft Division.
	h. Roof Deck, Inc.
	i. United Steel Deck, Inc.
	j. Verco Manufacturing Co.
	k. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.



	2.2 COMPOSITE FLOOR DECK
	A. Composite Steel Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite Steel Floor Deck," in SDI Publication No. 30, with the minimu...
	1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 1T331T4T (230)4T,  1TG601T4T (Z180)4T  zinc coating.
	2. Profile Depth:  3 inches (76 mm).
	a. Minimum Section Properties:

	3. Span Condition:  As indicated.


	2.3 ACCESSORIES
	A. General:  Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, No. 12 (5.3 mm) minimum diameter.
	D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 1T33,000 psi1T4T (230 MPa)4T, not less than 1T0.0359-inch1T4T (0.91-mm)4T design uncoated thickness, of same material and finish as deck; of profile indicated or re...
	E. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and other conditions affecting performance.

	3.2 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 30, manufacturer's written instructions, and requirements in this Section.
	B. Install temporary shoring before placing deck panels, if required to meet deflection limitations.
	C. Locate deck bundles to prevent overloading of supporting members.
	D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened.  Do not stretch or contract side-lap interlocks.
	1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting panels.

	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.
	I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical fasteners and install according to deck manufacturer's written instructions.
	1. The fastener manufacturer shall submit shop drawings indicating the proper fasteners to be used in all locations.  Shop drawings shall include information from the bar joist supplier verifying bar joist chord thicknesses.
	2. Space fasteners at same spacing as shown for welds, or at closer spacing if required to provide a diaphragm shear strength equal to the welded diaphragm.  Shop drawings shall indicate the required spacing, locations, and shear values.
	3. Installation of fasteners shall be by an operator trained and licensed by the fastener manufacturer using tool recommended by the manufacturer.


	3.3 FLOOR-DECK INSTALLATION
	A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated and as follows:
	1. Weld Diameter:  1T5/8 inch1T4T (16 mm)4T, nominal.
	3. Weld Spacing:  Space and locate welds as indicated.

	B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, at intervals not exceeding the lesser of half of the span or 1T36 inches1T4T (910 mm)4T, and as follows:
	1. Mechanically fasten with self-drilling, No. 12 (5.3 mm) diameter or larger, carbon-steel screws.
	2. Fasten with a minimum of 1T1-1/2-inch-1T4T (38-mm-)4T long welds.

	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1T1-1/2 inches1T4T (38 mm)4T , with end joints as follows:
	1. End Joints at Composite Floor Deck:   Butted.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Field welds and screws shall be visually inspected.
	C. Mechanical fasteners shall be visually inspected to verify the correct fasteners were used and proper penetration was obtained.
	D. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	E. Remove and replace work that does not comply with specified requirements.
	F. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with specified requirements.

	3.5 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on  top surface and bottom surface of areas not to be painted of prime-painted deck immediately after installation, and apply repair paint.
	1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of deck exposed to view.
	2. Wire brushing, cleaning, and repair painting of bottom deck surfaces in exposed areas to be painted are included in Division 09.

	C. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.



	054000 Cold Form Metal.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Exterior non-load-bearing wall framing.
	2. Ceiling joist framing (spanning).
	3. Soffit joist framing (spanning).

	B. Related Sections include the following:
	1. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing, metal-stud framing and ceiling-suspension assemblies.
	2. Division 09 Section "Gypsum Board Shaft Wall Assemblies" for interior non-load-bearing, metal-stud-framed, shaft-wall assemblies.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide cold-formed metal framing capable of withstanding design loads within limits and under conditions indicated.
	1. Design Loads:  As indicated on construction drawings and in accordance with ASCE 7-05 and As follows:
	a. Dead Loads:  Weights of materials and construction.
	b. Wind Loads:  As indicated on construction drawings and in accordance with ASCE 7-05.

	2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater than the following:
	a. Exterior Non-Load-Bearing Framing:  Horizontal deflection of 1/360 of the wall height.
	b. Soffit and Ceiling Joist Framing:  Vertical deflection of 1/360 of the span.

	3. Design framing systems to provide for movement of framing members without damage or overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental effects when subject to a maximum ambient temperat...
	4. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure as follows:
	a. Upward and downward movement of 1T1-1/2 inches1T4T (38 mm)4T.


	B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header Design."
	2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection without regard for contribution of sheathing materials.
	3. Roof Trusses:  Design according to AISI's "Standard for Cold-Formed Steel Framing -Truss Design."


	1.4 SUBMITTALS
	A. Product Data:  For each type of cold-formed metal framing product and accessory indicated.
	B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  Show reinforcing channels, opening framing, supplemental framing, ...
	C. Welding certificates.
	D. Product Test Reports:  From a qualified testing agency, unless otherwise stated, indicating that each of the following complies with requirements, based on evaluation of comprehensive tests for current products:
	1. Steel sheet.
	2. Expansion anchors.
	3. Power-actuated anchors.
	4. Mechanical fasteners.
	5. Vertical deflection clips.
	6. Horizontal drift deflection clips
	7. Miscellaneous structural clips and accessories.


	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	D. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel Framing - General Provisions."
	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering cold-formed metal framing that may be incorporated into the Work include, but are not limited to, the following:
	1. Allied Studco.
	2. AllSteel Products, Inc.
	3. Clark Steel Framing.
	4. Consolidated Fabricators Corp.; Building Products Division.
	5. Custom Stud, Inc.
	6. Dale/Incor.
	7. Dietrich Metal Framing; a Worthington Industries Company.
	8. Formetal Co. Inc. (The).
	9. Innovative Steel Systems.
	10. MarinoWare; a division of Ware Industries.
	11. SCAFCO Corporation.
	12. Steel Construction Systems.
	13. Steeler, Inc.
	14. Super Stud Building Products, Inc.
	15. United Metal Products, Inc.


	2.2 MATERIALS
	A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating weight as follows:
	1. Grade:    As required by structural performance

	B. Steel Sheet for Vertical Deflection  Clips:  ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as follows:
	1. Grade:   As required by structural performance.
	2. Coating:  1TG901T4T (Z275)4T.


	2.3 MISCELLANEOUSEXTERIOR NON-LOAD-BEARING WALL FRAMING
	A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, except bracing members shall be unpunched with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:    As required by structural performance.
	2. Flange Width:   1T1-5/8 inches1T4T (41 mm)4T.

	B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:       Matching steel studs.
	2. Flange Width:  1T1-1/4 inches1T4T (32 mm)4T.

	C. Vertical Deflection Clips:  Manufacturer's standard bypass head clips, capable of accommodating upward and downward vertical displacement of primary structure through positive mechanical attachment to stud web.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dietrich Metal Framing; a Worthington Industries Company.
	b. MarinoWare, a division of Ware Industries.
	c. SCAFCO Corporation
	d. The Steel Network, Inc.


	D. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with flanges designed to support horizontal and lateral loads...
	1. Minimum Base-Metal Thickness:     As required by structural performance.
	2. Flange Width:  2-1/2 inches unless shown otherwise.

	E. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of nested inner and outer tracks; unpunched, with unstiffened flanges.
	1. Outer Track:  Of web depth to allow free vertical movement of inner track, with flanges designed to support horizontal and lateral loads and transfer them to the primary structure, and as follows:
	a. Minimum Base-Metal Thickness:     As required by structural performance.
	b. Flange Width:  2-1/2 inches unless shown otherwise.



	2.4  SEE SPEC SECTION 054400
	2.5 CEILING AND SOFFIT JOIST FRAMING
	A. Steel Ceiling and Soffit Joists:  Manufacturer's standard C-shaped steel sections, of web depths indicated, unpunched, with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:      As required by structural performance.
	2. Flange Width:  1T1-5/8 inches1T4T (41 mm)4T, minimum.


	2.6 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of same grade and coating weight used for framing members.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. Anchor clips.
	5. End clips.
	6. Foundation clips.
	7. Gusset plates.
	8. Stud kickers, knee braces, and girts.
	9. Joist hangers and end closures.
	10. Hole reinforcing plates.
	11. Backer plates.


	2.7 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.
	B. Anchor Bolts:  ASTM F 1554, Grade 36 , threaded carbon-steel hex-headed bolts  and carbon-steel nuts; and flat, hardened-steel washers;
	C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
	D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times design load, as determined by testing per ASTM...
	E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping steel drill screws.
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	F. Welding Electrodes:  Comply with AWS standards.

	2.8 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint:   ASTM A 780.
	B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout containing selected silica sands, portland cement, shrinkage-compensating agents, and plasticizing and water-reducing agents, complying with ASTM C 1107, with flu...
	D. Shims:  Load bearing, high-density multimonomer plastic, nonleaching.
	E. Sealer Gaskets:  Closed-cell neoprene foam, 1T1/4 inch1T4T (6.4 mm)4T thick, selected from manufacturer's standard widths to match width of bottom track or rim track members.

	2.9 FABRICATION
	A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to referenced AISI's specifications and standards, manufacturer's written instructions, and requirements in this ...
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed metal framing members by welding, or screw fastening, as standard with fabricator.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating joined members by not less than three exposed screw threads.

	4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening, according to Shop Drawings.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Spacing:  Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-square tolerance of 1T1/8 inch1T4T (3 mm)4T.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.
	B. After applying sprayed fire-resistive materials, remove only as much of these materials as needed to complete installation of cold-formed framing without reducing thickness of fire-resistive materials below that are required to obtain fire-resistan...
	C. Install load bearing shims or grout between the underside of wall bottom track or rim track and the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface on supporting concrete or masonry construction.
	D. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of foundation wall or slab at stud or joist locations.

	3.3 INSTALLATION, GENERAL
	A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions" and to manufacturer's written instructions unless more stringent requirements are indicated.
	C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line joints with maximum variation in plane and true position between fabricated panels not exceeding 1T1/16 inch1T4T (1.6 mm)4T.

	D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed metal framing members by welding, screw fastening, or power actuated fasteners.    Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, and complying with requirements for spacing, edge distances, and screw penetration.


	E. Install framing members in one-piece lengths unless splice connections are indicated for track or tension members.
	F. Install temporary bracing and supports to secure framing and support loads comparable in intensity to those for which structure was designed.  Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been...
	G. Do not bridge building expansion and control joints with cold-formed metal framing.  Independently frame both sides of joints.
	H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard punched openings.
	J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION
	A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to supporting structure as indicated.
	B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space studs as follows:
	1. Stud Spacing:      As required by structural performance.

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	1. Install single-leg deflection tracks and anchor to building structure.
	2. Install double deep-leg deflection tracks and anchor outer track to building structure.
	3. Connect vertical deflection clips to bypassing and infill studs and anchor to building structure.

	E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not more than 1T48 inches1T4T (1220 mm)4T apart.  Fasten at each stud intersection.
	1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 1T12 inches1T4T (305 mm)4T of single deflection track.  Install a combination of flat, taut, steel sheet straps of width and thickness indicated and stud or stud-t...
	a. Install solid blocking at 1T96-inch1T4T (2440-mm)4T centers.

	2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.

	F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable wall-framing system.

	3.5 JOIST INSTALLATION
	A. Install perimeter joist track sized to match joists.  Align and securely anchor or fasten track to supporting structure at corners, ends, and spacings indicated on Shop Drawings.
	B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position, brace, and reinforce.  Fasten joists to both flanges of joist track.
	1. Install joists over supporting frame with a minimum end bearing of 1T1-1/2 inches1T4T (38 mm)4T.
	2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers, steel clip angles, or steel-stud sections as indicated on Shop Drawings.

	C. Space joists not more than 1T2 inches1T4T (51 mm)4T from abutting walls, and as follows:
	1. Joist Spacing:      As required by structural performance.

	D. Frame openings with built-up joist headers consisting of joist and joist track, nesting joists, or another combination of connected joists if indicated.
	E. Install joist reinforcement at interior supports with single, short length of joist section located directly over interior support, with lapped joists of equal length to joist reinforcement, or as indicated on Shop Drawings.
	1. Install web stiffeners to transfer axial loads of walls above.

	F. Install bridging at intervals indicated on Shop Drawings.  Fasten bridging at each joist intersection as follows:
	1. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and joist-track solid blocking of width and thickness indicated.  Fasten flat straps to bottom flange of joists and secure solid blocking to joist webs.

	G. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange.
	H. Install miscellaneous joist framing and connections, including web stiffeners, closure pieces, clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a complete and stable joist-framing assembly.

	3.6 FIELD QUALITY CONTROL
	A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform field   inspections and prepare reports.
	B. Field and shop welds will be subject to inspection.
	C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	D. Remove and replace work where inspection indicates that it does not comply with specified requirements.
	E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.7 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that cold-formed metal framing is without damage or deterioration at time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	3. Steel framing for backstop support.
	4. Loose bearing and leveling plates for applications where they are not specified in other Sections.
	5. Volleyball post support.
	6. Projector mounting support.
	7. Steel framing support for coiling doors.

	B. Products furnished, but not installed, under this Section:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.
	3. Steel weld plates and angles for casting into concrete for applications where they are not specified in other Sections.

	C. Related Sections:
	1. Section 051200 "Structural Steel Framing."
	2. Section 055213 "Pipe and Tube Railings."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Grout.

	B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated.
	C. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels:  2T1-5/8 by 1-5/8 inches2T6T (41 by 41 mm)6T.
	2. Material:  Cold-rolled steel, ASTM A 1008/A 1008M, structural steel, 2TGrade 332T6T (Grade 230)6T;  2T0.0677-inch2T6T (1.7-mm)6T  minimum thickness;  coated with rust-inhibitive, baked-on, acrylic enamel.


	2.3 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304  stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 2TASTM F 19412T6T (ASTM F 1941M)6T, Class Fe/Zn 5, at exterior walls.  Select fas...
	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, 2TASTM A 307, Grade A2T6T (ASTM F 568M, Property Class 4.6)6T; with hex nuts, 2TASTM A 5632T6T (ASTM A 563M)6T; and, where indicated, flat washers.
	C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, 2TASTM F 5932T6T (ASTM F 738M)6T; with hex nuts, 2TASTM F 5942T6T (ASTM F 836M)6T; and, where indicated, flat washers; Alloy Group 2T12T6T (A1)6T.
	D. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	E. Eyebolts:  ASTM A 489.
	F. Machine Screws:  2TASME B18.6.32T6T (ASME B18.6.7M)6T.
	G. Lag Screws:  2TASME B18.2.12T6T (ASME B18.2.3.8M)6T.
	H. Wood Screws:  Flat head, ASME B18.6.1.
	I. Plain Washers:  Round, 2TASME B18.22.12T6T (ASME B18.22M)6T.
	J. Lock Washers:  Helical, spring type, 2TASME B18.21.12T6T (ASME B18.21.2M)6T.
	K. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing according to ASTM E 48...
	L. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors.
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B 633 or 2TASTM F 19412T6T (ASTM F 1941M)6T, Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 2T12T6T (A1)6T stainless-steel bolts, 2TASTM F 5932T6T (ASTM F 738M)6T, and nuts, 2TASTM F 5942T6T (ASTM F 836M)6T.

	M. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 2T1-5/8 by 7/8 inches2T6T (41 by 22 mm)6T by length indicated with anchor straps or studs not less than 2T3 inches2T6T (75 mm)6T long at no...

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	E. Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.
	F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	G. Concrete:  Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 2T3000 psi2T6T (20 MPa)6T.

	2.5 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 2T1/32 inch2T6T (1 mm)6T unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated.  Locate joints whe...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 2T1/8 by 1-1/2 inches2T6T (3.2 by 38 mm)6T, with a minimum 2T6-inch2T6T (150-mm)6T embedment and 2T2-inch2T6T (50-mm)6T hook...


	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts for units installed after concrete is placed.

	C. Galvanize miscellaneous framing and supports where indicated.

	2.7 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.


	2.8 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction.  Drill plates to receive anchor bolts and for grouting.
	B. Galvanize plates.

	2.9 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for each opening unless otherwise indicated.  Weld adjoining...
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less than 2T8 inches2T6T (200 mm)6T unless otherwise indicated.

	2.10 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work.  Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in co...

	2.11 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.
	C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.12 STEEL AND IRON FINISHES
	A. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
	1. Shop prime with universal shop primer.

	B. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below:
	1. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Other Items:  SSPC-SP 3, "Power Tool Cleaning."

	C. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting.
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.

	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for operable partitions securely to and rigidly brace from building structure.

	3.3 INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces.  Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pa...
	1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 09 painting Sections
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Aluminum tube handrails.


	1.3 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1. Aluminum:  The lesser of minimum yield strength divided by 1.65 or minimum ultimate tensile strength divided by 1.95.

	B. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails:
	a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
	b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.


	C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Railing brackets.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

	1.5 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing from single source from single manufacturer.
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.8 COORDINATION AND SCHEDULING
	A. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.2 ALUMINUM
	A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of alloy and temper designated below for each aluminum fo...
	B. Extruded Structural Round Tubing:  ASTM B 429/B 429M, Alloy 6063-T6.
	1. Provide Standard Weight (Schedule 40) pipe, unless otherwise indicated.

	C. Plate and Sheet:  2TASTM B 2092T6T (ASTM B 209M)6T, Alloy 6061-T6.
	D. Castings:  ASTM B 26/B 26M, Alloy A356.0-T6.

	2.3 FASTENERS
	A. General:  Provide the following:
	1. Aluminum Railings:  Type 304 stainless-steel fasteners.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	2. Provide   square or hex socket flat-head machine screws for exposed fasteners unless otherwise indicated.


	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	1. For aluminum   railings, provide type and alloy as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.

	B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.5 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 2T1/32 inch2T6T (1 mm)6T unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	F. Connections:  Fabricate railings with welded   connections unless otherwise indicated.
	G. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	H. Welded Connections for Aluminum Pipe:  Fabricate railings to interconnect members with concealed internal welds that eliminate surface grinding, using manufacturer's standard system of sleeve and socket fittings.
	I. Form changes in direction as follows:
	1. As detailed.
	2. By radius bends of radius indicated or by inserting prefabricated elbow fittings of radius indicated.

	J. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	K. Close exposed ends of railing members with prefabricated end fittings.
	L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 2T1/4 inch2T6T (6 mm)6T or less.
	M. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.

	2.6 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	2.7 ALUMINUM FINISHES
	A. Mechanical Finish:  AA-M12 (Mechanical Finish:  nonspecular as fabricated).
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 2T1/4 inch in 12 feet2T6T (5 mm in 3 m)6T.

	C. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.2 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.

	3.3 ATTACHING RAILINGS
	A. Attach railings to wall with wall brackets.  Provide brackets with 2T1-1/2-inch2T6T (38-mm)6T clearance from inside face of handrail and finished wall surface.  Locate brackets as indicated or, if not indicated, at spacing required to support struc...
	1. Use type of bracket with predrilled hole for exposed bolt anchorage.
	2. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.

	B. Secure wall brackets and railing end flanges to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.


	3.4 ADJUSTING AND CLEANING
	A. Clean by washing thoroughly with clean water and soap and rinsing with clean water.

	3.5 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
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	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	A.  UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  products by J.M. Gruca, Inc., Hercules Systems, Base Mounted Railing System or comparable products by one of the following:
	A.  Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation of railing system.
	1. Verify critical dimensions.
	2. Examine supporting structure.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Decorative-metal-clad panels.
	2. Plywood backing panels.

	B. Related Sections:
	1. Section 055000 "Metal Fabrications" for non-decorative metal fabrications.
	2. Section 057300 "Decorative Metal Railings."


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Decorative formed metal items, including anchors and connections, shall withstand the effects of gravity loads and stresses without exceeding the allowable design working stress of materials involved and without exhibiting ...
	B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...
	C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include finishing materials.
	B. Shop Drawings:  Show fabrication and installation details for decorative formed metal.
	1. Include plans, elevations, component details, and attachments to other work.
	2. Indicate materials and profiles of each decorative formed metal member, fittings, joinery, finishes, fasteners, anchorages, and accessory items.

	C. Samples for Initial Selection:  For products involving selection of color, texture, or design, including mechanical finishes.
	D. Samples for Verification:  For each type of exposed finish required, prepared on 6-inch- (150-mm-) square Samples of metal of same thickness and material indicated for the Work.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  For decorative formed metal elements that house items specified in other Sections.  Show dimensions of housed items, including locations of housing penetrations and attachments, and necessary clearances.
	B. Qualification Data:  For qualified Installer, fabricator, organic-coating applicator and powder-coating applicator.
	C. Welding certificates.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finish of decorative formed metal panels    to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A firm experienced in producing decorative formed metal similar to that indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	B. Installer Qualifications:  Fabricator of products.
	C. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Build mockups for the following types of decorative formed metal:
	a. Decorative formed metal panels at Pedestrian Bridge (Alternate No. 1)
	b. Decorative formed metal panels at 2nd Level Slab Edge.

	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	E. Preinstallation Conference:  Conduct conference at Project site.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver decorative formed metal products wrapped in protective coverings and strapped together in suitable packs or in heavy-duty cartons.  Remove protective coverings before they stain or bond to finished surfaces.
	B. Store products on elevated platforms in a dry location.

	1.9 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls, columns, beams, and other construction contiguous with decorative formed metal by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.10 COORDINATION
	A. Coordinate installation of anchorages for decorative formed metal items.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to...
	B. Coordinate installation of decorative formed metal with adjacent construction to ensure that wall assemblies, flashings, trim, and joint sealants, are protected against damage from the effects of weather, age, corrosion, and other causes.


	PART 2 -  PRODUCTS
	2.1 SHEET METAL
	A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, discolorations, or other imperfections where exposed to view on finished units.
	B. Aluminum Sheet:  Flat sheet complying with ASTM B 209 (ASTM B 209M), alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than strength and durability properties of Alloy 5005-H32.

	2.2 MISCELLANEOUS MATERIALS
	A. Sealants, Interior:  Nonsag, paintable, nonstaining, latex sealant complying with ASTM C 834; of type and grade required to seal joints in decorative formed metal; and as recommended in writing by decorative formed metal manufacturer.
	1. Sealants shall have a VOC content of not more than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Filler Metal and Electrodes:  Provide type and alloy of filler metal and electrodes as recommended by producer of metal to be welded or brazed and as necessary for strength, corrosion resistance, and compatibility in fabricated items.
	1. Use filler metals that will match the color of metal being joined and will not cause discoloration.

	C. Fasteners:  Fabricated from same basic metal and alloy as fastened metal unless otherwise indicated.  Do not use metals that are incompatible with materials joined.
	1. Provide concealed fasteners for interconnecting decorative formed metal items and for attaching them to other work unless  exposed fasteners are unavoidable or are the standard fastening method.
	2. Provide    flat-head machine screws for exposed fasteners unless otherwise indicated.

	D. Nonstructural Anchors:  For applications not indicated to comply with design loads, provide powder-actuated fasteners, metal expansion sleeve anchors or metal-impact expansion anchors of type, size, and material necessary for type of load and insta...
	E. Anchor Materials:
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated.

	F. Backing Materials:  Provided or recommended by decorative formed metal manufacturer.
	1. Plywood Backing Panels:  Exposure 1 sheathing, span rating to suit framing in each location, and 3/4-inch thick

	G. Laminating Adhesive:  Adhesive recommended by metal fabricator that will fully bond metal to backing material and that will prevent telegraphing and oil canning and is compatible with substrate and noncombustible after curing.
	H. Isolation Coating:  Manufacturer's standard bituminous paint .

	2.3 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble decorative formed metal items in shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly an...
	B. Coordinate dimensions and attachment methods of decorative formed metal items with those of adjoining construction to produce integrated assemblies with closely fitting joints and with edges and surfaces aligned unless otherwise indicated.
	C. Form metal to profiles indicated, in lengths indicated on the Drawings to minimize joints.  Produce flat, flush surfaces without cracking or grain separation at bends.  Fold back exposed edges of unsupported sheet metal to form a 1/2-inch- (12-mm-)...
	D. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or both, as needed to provide surface flatness equivalent to stretcher-leveled standard of flatness and sufficient strength for indicated use.
	1. Support joints with concealed stiffeners as needed to hold exposed faces of adjoining sheets in flush alignment.

	E. Build in straps, plates, and brackets as needed to support and anchor fabricated items to adjoining construction.  Reinforce decorative formed metal items as needed to attach and support other construction.
	F. Provide support framing, mounting and attachment clips, splice sleeves, fasteners, and accessories needed to install decorative formed metal items.

	2.4 DECORATIVE METAL-CLAD PANELS (AT PEDESTRIAN BRIDGE AND 2ND LEVEL SLAB EDGE)
	A. UManufacturersU:  Subject to compliance with requirements, provide products by one of the following:
	1. UHi-Tech Metals, IncU.
	2. UIndustrial Louvers IncU.
	3. UMetal Sales & Service, Inc.; Metalwerks DivisionU.
	4. UMM Systems CorporationU.
	5. USouthwest MetalsmithsU.
	6. .

	B. Form decorative metal-clad panels from metal of type and thickness indicated below.  Fabricate to fit tightly to adjoining construction.
	1. Aluminum Sheet:    0.125 inch (3.175 mm).
	a. Finish:    High-performance organic coating.


	C. Closures and Trim:  Form closures and trim from metal of type and thickness indicated above.  Fabricate to fit tightly to adjoining construction.
	D. Laminate metal sheets, of type and thickness indicated above, to plywood backer panels using adhesives recommended by the decorative formed metal manufacturer.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Complete mechanical finishes of flat sheet metal surfaces before fabrication where possible.  After fabrication, finish all joints, bends, abrasions, and other surface blemishes to match sheet finish.
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	D. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated.
	E. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	2.6 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with  AAMA 2605 and containing not less than  70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coa...
	1. Color and Gloss:  Match University of Nebraska “red” school color.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of decorative formed metal.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PLYWOOD BACKER PANEL INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of backer panels or pieces that are too small to use with minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces do not span between fewer than three support membe...
	B. Locate and place backer panels level and plumb and in alignment with adjacent construction.
	C. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated.
	D. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	E. Securely attach to substrate by using fasteners as recommended by the decorative metal panel manufacturer.

	3.3 DECORATIVE FORMED METAL PANEL INSTALLATION
	A. Locate and place decorative formed metal panels level and plumb and in alignment with adjacent construction.  Perform cutting, drilling, and fitting required to install decorative formed metal.
	B. Install decorative formed metal panels to backing panels with adhesive as recommended by manufacturer.
	C. Form tight/hairline butt joints accurately fitted together.
	D. Corrosion Protection:  Apply bituminous paint or other permanent separation materials on concealed surfaces where metals would otherwise be in direct contact with substrate materials that are incompatible or could result in corrosion or deteriorati...

	3.4 ADJUSTING AND CLEANING
	A. Unless otherwise indicated, clean metals by washing thoroughly with clean water and soap, rinsing with clean water, and drying with soft cloths.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit or provide new units.

	3.5 PROTECTION
	A. Protect finishes of decorative formed metal items from damage during construction period.  Remove temporary protective coverings at time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Glass-fiber blanket insulation.
	2. Mineral-wool blanket insulation.
	3. Vapor retarders.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for insulation installed as part of a perimeter fire-resistive joint system.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each product.

	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during...


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Corporation.
	2. Guardian Building Products, Inc.
	3. Johns Manville.
	4. Knauf Insulation.
	5. Owens Corning.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	C. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows:
	1. Free of Formaldehyde:  Insulation manufactured with 100 percent acrylic binders and no formaldehyde.
	2. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde.

	D. Insulation thickness as indicated on the Drawings.

	2.2 MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Fibrex Insulations Inc.
	2. Owens Corning.
	3. Roxul Inc.
	4. Thermafiber.

	B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combusti...

	2.3 VAPOR RETARDERS
	A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils (0.15 mm) thick, with maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers.
	D. Single-Component Nonsag Urethane Sealant:  ASTM C 920, Type I, Grade NS, Class 25, Use NT related to exposure, and Use O related to vapor-barrier-related substrates.
	E. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and has demonstrated capability to bond vapor retarders securely to substrates indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to...

	3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	1. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	2. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	3. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), support unfaced blankets mechanically.

	C. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Unfaced Glass-Fiber Insulation:  Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu.ft. (40 dg/cu.m).


	3.4 INSTALLATION OF MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Install safing insulation to fill gap at head of interior wall conditions.  Cut safing insulation wider than gap to be filled to ensure compression fit and seal joint between insulation and deck per Division 07 Section "Fire-Resistive Joint Systems...

	3.5 INSTALLATION OF VAPOR RETARDERS
	A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with adhesives or other anchorage system as indicated.  Extend...
	B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
	1.       Before installing vapor retarders, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in vapor retarders with vapor-retarder tape acco...
	2.       Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.

	C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarders.

	3.6 PROTECTION
	A. Protect installed insulation and vapor retarders from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected b...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes sprayed fire-resistive materials (SFRM).
	B. Related Requirements:
	1. Section 078123 "Intumescent Mastic Fireproofing" for mastic and intumescent fire-resistive coatings.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .
	1. Review products, design ratings, restrained and unrestrained conditions, densities, thicknesses, bond strengths, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Framing plans, schedules, or both, indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 44 deg F (7 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, during...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 SPRAYED FIRE-RESISTIVE MATERIALS
	A. SFRM:  Manufacturer's standard, factory-mixed, lightweight, dry formulation, complying with indicated fire-resistance design, and mixed with water at Project site to form a slurry or mortar before conveyance and application or conveyed in a dry sta...
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.;   AD Southwest Fireproofing Type 7GP; AD Southwest Fireproofing Type 7HD.
	b. Grace, W. R. & Co. - Conn.; Grace Construction Products; Monokote Z106 or Monokote Z106/HY.
	c. Isolatek International; Cafco Blaze-Shield HP or Fendolite M-II.

	2. Bond Strength:  Minimum 430-lbf/sq. ft. (20.59-kPa)   cohesive and adhesive strength based on field testing according to ASTM E 736.
	3. Density:  Not less than 22 lb/cu. ft. (350 kg/cu. m) and   as specified in the approved fire-resistance design, according to ASTM E 605.
	4. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design or ASTM E 605, whichever is thicker, but not less than 0.375 inch (9 mm).
	5. Combustion Characteristics:  ASTM E 136.
	6. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  10 or less.
	b. Smoke-Developed Index:  10 or less.

	7. Compressive Strength:  Minimum 100 lbf/sq. in. (689 kPa) according to ASTM E 761.
	8. Corrosion Resistance:  No evidence of corrosion according to ASTM E 937.
	9. Deflection:  No cracking, spalling, or delamination according to ASTM E 759.
	10. Effect of Impact on Bonding:  No cracking, spalling, or delamination according to ASTM E 760.
	11. Air Erosion:  Maximum weight loss of 0.025 g/sq. ft. (0.270 g/sq. m) in 24 hours according to ASTM E 859.
	12. Fungal Resistance:  Treat products with manufacturer's standard antimicrobial formulation to result in no growth on specimens per ASTM G 21 or rating of 10 according to ASTM D 3274 when tested according to ASTM D 3273.
	13. Finish:   Spray-textured finish.


	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with one or both of the following requirements:
	1. Primer and substrate are identical to those tested in required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	2. Primer's bond strength in required fire-resistance design complies with specified bond strength for fireproofing and with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorit...

	C. Bonding Agent:  Product approved by fireproofing manufacturer and complying with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorities having jurisdiction.
	D. Sealer:  Transparent-drying, water-dispersible, tinted protective coating recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Verify that concrete work on steel deck has been completed before beginning fireproofing work.
	C. Verify that roof construction, installation of roof-top HVAC equipment, and other related work is complete before beginning fireproofing work.
	D. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	E. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, sealers, topcoats, finishing, and other materials and procedures ...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Where sealers are used, apply products that are tinted to differentiate them from fireproofing over which they are applied.
	I. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	J. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	K. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	L. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.10.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes mastic and intumescent fire-resistive coatings (MIFRC).
	B. Related Requirements:
	1. Section 078100 "Applied Fireproofing" for sprayed fire-resistive materials (SFRM).


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review products, design ratings, restrained and unrestrained conditions, thicknesses, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Structural framing plans indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 50 deg F (10 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, durin...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 MASTIC AND INTUMESCENT FIRE-RESISTIVE COATINGS
	A. MIFRC for Interior Applications Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.;   Albi Clad TF.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; AD Firefilm III.
	c. Isolatek International; Cafco SprayFilm-WB 3.

	2. Application:  Designated for "interior general purpose"   use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:    As selected by Architect from manufacturer's full range.


	B. MIFRC for Exterior Applications:  Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.; Albi Clad 800.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; Nullifire S605.
	c. Isolatek International; Cafco SprayFilm-WB 4.

	2. Application:  Designated for "exterior" use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:  As selected by Architect from manufacturer's full range.



	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	C. Topcoat:  Suitable for application over applied fireproofing; of type recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, topcoats, finishing, and other materials and procedures affecting...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	I. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	J. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	K. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.11.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Penetrations in fire-resistance-rated walls.
	2. Penetrations in smoke barriers.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for head-of-wall joints.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each penetration firestopping system.  Include location and design designation of qualified testing and inspecting agency.
	1. Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration firestopping condition, submit illustration, with modifications marked, approved by penetration firestopping manu...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for penetration firestopping.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Quali...
	B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:
	1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration Firestopping" Article.  Provide rated systems complying with the following requirements:
	a. Penetration firestopping products bear classification marking of qualified testing and inspecting agency.
	b. Classification markings on penetration firestopping correspond to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, frost, condensation, or ot...
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.
	C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A/D Fire Protection Systems Inc.
	2. Grace Construction Products.
	3. Hilti, Inc.
	4. Johns Manville.
	5. Nelson Firestop Products.
	6. NUCO Inc.
	7. Passive Fire Protection Partners.
	8. RectorSeal Corporation.
	9. Specified Technologies Inc.
	10. 3M Fire Protection Products.
	11. Tremco, Inc.; Tremco Fire Protection Systems Group.
	12. USG Corporation.


	2.2 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.  Penetra...
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 1T0.01-inch wg1T4T (2.49 Pa)4T.
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
	2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	1. L-Rating:  Not exceeding 1T5.0 cfm/sq. ft.1T4T (0.025 cu. m/s per sq. m)4T of penetration opening at 1T0.30-inch wg1T4T (74.7 Pa)4T at both ambient and elevated temperatures.

	D. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested according to UL 1479.
	E. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. Accessories:  Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required.  Use only those components specified by penetration firestopping manufacturer and approved by qual...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-wool-fiber or rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves.


	2.3 FILL MATERIALS
	A. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	B. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	C. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	D. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	E. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one side.
	F. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	G. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where exposed, cover openings with steel-reinforc...
	H. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	I. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below:
	1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless indicated firestopping limits use of nonsag grade for both opening condit...


	2.4 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixi...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration firestopping.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning meth...

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of firestopping.

	C. Install fill materials for firestopping by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

	D. Sleeves containing cabling:  After installation of cabling, install removable pillow type or removable intumescent non-hardening putty type firestopping in all sleeves containing or designated to contain cabling in the future. Standard putties or s...

	3.4 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 1T6 inches1T4T (150 mm)4T of firestopping edge so labels will be visible to anyone seeking to remove penetratin...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occ...

	3.7 PENETRATION FIRESTOPPING SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHEZ.
	B. Provide removable, non-hardening type firestopping systems at communication cabling sleeves either empty of with cables installed.
	C. Firestopping with No Penetrating Items:
	1. UL-Classified Systems:
	a. W-J-0001-0999
	b. W-L-0001-0999.


	D. Firestopping for Metallic Pipes, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-1001-1999.
	b. W-K-1001-1999.
	c. W-L-1001-1999.


	E. Firestopping for Nonmetallic Pipe, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-2001-2999.
	b. W-K-2001-2999.
	c. W-L-2001-2999.


	F. Firestopping for Electrical Cables:
	1. UL-Classified Systems:
	a. W-J-3001-3999.
	b. W-K-3001-3999.
	c. W-L-3001-3999.


	G. Firestopping for Cable Trays with Electric Cables:
	1. UL-Classified Systems:
	a. W-J-4001-4999.
	b. W-K-4001-4999
	c. W-L-4001-4999.


	H. Firestopping for Insulated Pipes:
	1. UL-Classified Systems:
	a. W-J-5001-5999.
	b. W-L-5001-5999.


	I. Firestopping for Miscellaneous Electrical Penetrants:
	1. UL-Classified Systems:
	a. W-J-6001-6999.
	b. W-L-6001-6999.


	J. Firestopping for Miscellaneous Mechanical Penetrants:
	1. UL-Classified Systems:
	a. W-J-7001-7999.
	b. W-L-7001-7999.


	K. Firestopping for Groupings of Penetrants:
	1. UL-Classified Systems:
	a. W-J-8001-8999.
	b. W-L-8001-8999.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Head-of-wall-joints.

	B. Related Sections:
	1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, horizontal assemblies, and smoke barriers.
	2. Section 079500 "Expansion Control" for fire-resistive architectural joint systems.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of qualified testing agency.
	1. Where Project conditions require modification to a qualified testing agency's illustration for a particular fire-resistive joint system condition, submit illustration, with modifications marked, approved by fire-resistive joint system manufacturer'...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for fire-resistive joint systems.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing fire-resistive joint systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Q...
	B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following requirements:
	1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Fire-resistive joint systems are identical to those tested per testing standard referenced in "Fire-Resistive Joint Systems" Article.  Provide rated systems complying with the following requirements:
	a. Fire-resistive joint system products bear classification marking of qualified testing agency.
	b. Fire-resistive joint systems correspond to those indicated by reference to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or...
	B. Install and cure fire-resistive joint systems per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Notify Owner's testing agency at least seven days in advance of fire-resistive joint system installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies i...
	B. Flexible Sprayable Head-of-Wall Coating:
	1. Available Products:  Subject to compliance with requirements provide one of the following:
	a. CP 672 Speed Spray; Hilti Construction Chemicals, Inc.
	b. FlameSafe FS 3000 Coating; Grace Construction Products.
	c. Metacaulk 1100 Spray Applied Mastic; The RectorSeal Corporation


	C. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	D. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to maintain ratings required.  Use only components specified by fire-resistive joint system man...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	1. Remove from surfaces of joint substrates foreign materials that could interfere with adhesion of fill materials.
	2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with fill materials.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surf...
	C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contac...

	3.3 INSTALLATION
	A. General:  Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of fire-resistive joint system.

	C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance ratings indicated.
	2. Apply fill materials so they contact and adhere to substrates formed by joints.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 2T6 inches2T6T (150 mm)6T of joint edge so labels will be visible to anyone seeking to remove or penetrate ...
	1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as the Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which joints occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration occurs despite such protectio...

	3.7 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHBN.
	B. Head-of-Wall, Fire-Resistive Joint Systems at CMU Walls:
	1. Available UL-Classified Systems:  HW-D-1037.

	C. Head-of-Wall, Fire-Resistive Joint Systems at Gypsum Walls:
	1. Available UL-Classified Systems:  HW-D-0042.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Latex joint sealants.
	4. Acoustical joint sealants.

	B. Related Sections:
	1. Section 042000 "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
	2. Section 079500 "Expansion Control" for building expansion joints.
	3. Section 078446 "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-rated construction.
	4. Section 088000 "Glazing" for glazing sealants.
	5. Section 092900 "Gypsum Board" for sealing perimeter joints.
	6. Section 093000"Tiling" for sealing tile joints.
	7. Section 095113 "Acoustical Panel Ceilings" for sealing edge moldings at perimeters with acoustical sealant.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each application indicated below:
	a. Each kind of sealant and joint substrate indicated.

	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.


	4. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	5. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	D. Field-Adhesion Test Reports:  For each sealant application tested.
	E. Warranties:  Sample of special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section.  Use materials and installation methods specified in this Section.
	D. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 2T40 deg F2T6T (5 deg C)6T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.8 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section with...
	1. Warranty Period:  Two years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TDow Corning Corporation5T; 790.
	b. 5TGE Advanced Materials 5T - Silicones; SilPruf LM SCS2700.
	c. 5TMay National Associates, Inc5T.; Bondaflex Sil 290.
	d. 5TPecora Corporation5T; 890NST.
	e. 5TSika Corporation, Construction Products Division5T; SikaSil-C990.
	f. 5TTremco Incorporated5T; Spectrem 1.


	B. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; 898.



	2.3 URETHANE JOINT SEALANTS
	A. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; Dynatrol II.
	b. Polymeric Systems, Inc.; PSI-270.
	c. Tremco Incorporated; Dymeric 240 or Dymeric 240 FC.


	B. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Use T.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolastic NP 2.
	b. LymTal International, Inc.; Iso-Flex 885 SG.
	c. May National Associates, Inc.; Bondaflex PUR 2 NS.
	d. Pacific Polymers International, Inc.; Elasto-Thane 227 High Shore Type II or Elasto-Thane 227 Type II.
	e. Pecora Corporation; Dynatred.
	f. Sika Corporation, Construction Products Division; Sikaflex - 2c NS or Sikaflex - 2c EZ Mix.
	g. Tremco Incorporated; Vulkem 227.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolac.
	b. Bostik, Inc.; Chem-Calk 600.
	c. May National Associates, Inc.; Bondaflex 600 or Bondaflex Sil-A 700.
	d. Pecora Corporation; AC-20+.
	e. Schnee-Morehead, Inc.; SM 8200.
	f. Tremco Incorporated; Tremflex 834.



	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; AC-20 FTR or AIS-919.
	b. USG Corporation; SHEETROCK Acoustical Sealant.



	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where a...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Pre-cast concrete.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.

	F. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical seala...

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed and cured sealant joints as follows:
	a. Perform 10 tests for the first 2T1000 feet2T6T (300 m)6T of joint length for each kind of sealant and joint substrate.
	b. Perform 1 test for each 2T1000 feet2T6T (300 m)6T of joint length thereafter or 1 test per each floor per elevation.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect tested joints and report on the following:
	a. Whether sealants filled joint cavities and are free of voids.
	b. Whether sealant dimensions and configurations comply with specified requirements.
	c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  Compare these results to determine if adhesio...

	4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	5. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	b. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in flooring.
	c. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.  Joints at painted walls and as follows:
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical joints on exposed surfaces of interior unit masonry, walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors and windows.
	e. Joints between tops of non-loading bearing unit masonry walls and underside of precast plank floors.
	f. Perimeter joints where casework and millwork countertops and cabinets abut walls.
	g. Other joints as indicated.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior expansion control systems.

	B. Related Requirements:
	1. Section 078446 "Fire-Resistive Joint Systems" for liquid-applied joint sealants in fire-resistive building joints.
	2. Section 079200 "Joint Sealants" for liquid-applied joint sealants and for elastomeric sealants without metal frames.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, sections, details, splices, blockout requirement, attachments to other work, and line diagrams showing entire route of each expansion control system.  Where exp...
	B. Samples for Initial Selection:  For each type of expansion control system indicated.
	1. Include manufacturer's color charts showing the full range of colors and finishes available for each exposed metal and elastomeric seal material.

	C. Samples for Verification:  For each type of expansion control system indicated, full width by 6 inches (150 mm) long in size.
	D. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following information in tabular form:
	1. Manufacturer and model number for each expansion control system.
	2. Expansion control system location cross-referenced to Drawings.
	3. Nominal joint width.
	4. Movement capability.
	5. Classification as thermal or seismic.
	6. Materials, colors, and finishes.
	7. Product options.
	8. Fire-resistance ratings.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. General:  Provide expansion control systems of design, basic profile, materials, and operation indicated.  Provide units with capability to accommodate variations in adjacent surfaces.
	1. Furnish units in longest practicable lengths to minimize field splicing.  Install with hairline mitered corners where expansion control systems change direction or abut other materials.
	2. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-connections, and other accessories as required to provide continuous expansion control systems.


	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing and inspecting agency acceptable to authorities having ...
	1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose stream testing.


	2.3 INTERIOR EXPANSION CONTROL SYSTEMS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide product indicated or a comparable product by one of the following:
	1. UBalco, IncU.
	2. UConstruction Specialties, IncU.
	3. Emseal Joint Systems, LTD.
	4. UMM Systems CorporationU.
	5. UWatson Bowman Acme Corp.; a BASF Construction Chemicals businessU.

	B. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	C. Floor-to-Floor  (EJ-1):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD: FSN 110.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Glide plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	D. Floor-to-Floor  (EJ-5):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD.; EMSHIELD DFR2.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.
	b. Fire-Resistance Rating:  Provide expansion control system and fire-barrier assembly with a rating not less than 2 hours.

	3. Type:    Compression seal.
	a. Seal Material: .Traffic-grade silicone coating surface and fire-retardant impregnated foam factory pre-coated on the underside with intumescent fire-proofing material.
	1) Color:  Manufacturer’s standard.



	E. Floor-to-Floor  (EJ-6):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover Plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	F. Floor-to-Floor  (EJ-7):
	1. Basis-of-Design Product:  Emseal Joint System, LTD.; FTN 20/12.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Elastomeric seal surface mounted.
	a. Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	G. Floor-to-Floor  (EJ-8):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-100.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	H. Wall-to-Wall (EJ-4) :
	1. Basis-of-Design Product:  Construction Specialties, Inc.: ASM-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:  Cover plate.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	I. Wall Corner and Wall Ceiling (EJ-2):
	1. Basis-of-Design Product: Construction Specialties, Inc.: GTWC-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:      Elastomeric seal.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.

	b. Seal Material:    Manufacturer's standard.
	1) Color:        As selected by Architect from manufacturer's full range.



	J. Ceiling-to-Ceiling  (EJ-3):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; FWF-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:         Flat seal.
	a. Metal:  Aluminum.
	1) Finish:  Mill.

	b. Seal Material:  Santoprene.
	1) Color:        As selected by Architect from manufacturer's full range.




	2.4 MATERIALS
	A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 (ASTM B 209M), Alloy 6061-T6 for sheet and plate.
	1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in contact with cementitious materials.

	B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be installed in metal frames.
	C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle system and designed to function under compression.
	D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression.
	E. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist the passage of flame and hot gases through a movement joint and to meet performance criteria for required fire-resistance rating.
	F. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.
	G. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other accessories compatible with material in contact, as indicated or required for complete installations.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.6 ALUMINUM FINISHES
	A. Mill finish.
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces where expansion control systems will be installed for installation tolerances and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Prepare substrates according to expansion control system manufacturer's written instructions.
	B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of expansion con...

	3.3 INSTALLATION
	A. Comply with manufacturer's written instructions for storing, handling, and installing expansion control systems and materials unless more stringent requirements are indicated.
	B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems.
	1. Install in true alignment and proper relationship to joints and adjoining finished surfaces measured from established lines and levels.
	2. Adjust for differences between actual structural gap and nominal design gap due to ambient temperature at time of installation.  Notify Architect where discrepancies occur that will affect proper expansion control system installation and performance.
	3. Cut and fit ends to accommodate thermal expansion and contraction of metal without buckling of frames.
	4. Repair or grout blockout as required for continuous frame support using nonmetallic, shrinkage-resistant grout.
	5. Install frames in continuous contact with adjacent surfaces.
	a. Shimming is not permitted.

	6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches (75 mm) from each end and not more than 24 inches (600 mm) o.c.

	C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with manufacturer's written instructions.  Install with minimum number of end joints.
	1. Provide in continuous lengths for straight sections.
	2. Seal transitions according to manufacturer's written instructions.  Vulcanize or heat-weld field-spliced joints as recommended by manufacturer.
	3. Installation:  Mechanically lock seals into frames or adhere to frames with adhesive or pressure-sensitive tape as recommended by manufacturer.

	D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer to both sides of slabs before installing compression seals.
	E. Foam Seals:  Install with adhesive recommended by manufacturer.
	F. Terminate exposed ends of expansion control systems with field- or factory-fabricated termination devices.
	G. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system materials and associated work so complete assemblies comply with assembly performance requirements.
	1. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance throughout length of joint, including transitions and field splices.


	3.4 PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete.  When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.
	B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy construction traffic, remove and properly store cover plates or seals and install temporary protection over expansion control systems.  Reinstall cover pl...




	Div 07.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Glass-fiber blanket insulation.
	2. Mineral-wool blanket insulation.
	3. Vapor retarders.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for insulation installed as part of a perimeter fire-resistive joint system.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each product.

	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during...


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Corporation.
	2. Guardian Building Products, Inc.
	3. Johns Manville.
	4. Knauf Insulation.
	5. Owens Corning.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	C. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows:
	1. Free of Formaldehyde:  Insulation manufactured with 100 percent acrylic binders and no formaldehyde.
	2. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde.

	D. Insulation thickness as indicated on the Drawings.

	2.2 MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Fibrex Insulations Inc.
	2. Owens Corning.
	3. Roxul Inc.
	4. Thermafiber.

	B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combusti...

	2.3 VAPOR RETARDERS
	A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils (0.15 mm) thick, with maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	C. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers.
	D. Single-Component Nonsag Urethane Sealant:  ASTM C 920, Type I, Grade NS, Class 25, Use NT related to exposure, and Use O related to vapor-barrier-related substrates.
	E. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and has demonstrated capability to bond vapor retarders securely to substrates indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to...

	3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	1. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	2. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	3. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), support unfaced blankets mechanically.

	C. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Unfaced Glass-Fiber Insulation:  Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu.ft. (40 dg/cu.m).


	3.4 INSTALLATION OF MINERAL-WOOL BLANKET (SAFING) INSULATION
	A. Install safing insulation to fill gap at head of interior wall conditions.  Cut safing insulation wider than gap to be filled to ensure compression fit and seal joint between insulation and deck per Division 07 Section "Fire-Resistive Joint Systems...

	3.5 INSTALLATION OF VAPOR RETARDERS
	A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with adhesives or other anchorage system as indicated.  Extend...
	B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
	1.       Before installing vapor retarders, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in vapor retarders with vapor-retarder tape acco...
	2.       Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.

	C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarders.

	3.6 PROTECTION
	A. Protect installed insulation and vapor retarders from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected b...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes sprayed fire-resistive materials (SFRM).
	B. Related Requirements:
	1. Section 078123 "Intumescent Mastic Fireproofing" for mastic and intumescent fire-resistive coatings.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .
	1. Review products, design ratings, restrained and unrestrained conditions, densities, thicknesses, bond strengths, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Framing plans, schedules, or both, indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 44 deg F (7 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, during...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 SPRAYED FIRE-RESISTIVE MATERIALS
	A. SFRM:  Manufacturer's standard, factory-mixed, lightweight, dry formulation, complying with indicated fire-resistance design, and mixed with water at Project site to form a slurry or mortar before conveyance and application or conveyed in a dry sta...
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.;   AD Southwest Fireproofing Type 7GP; AD Southwest Fireproofing Type 7HD.
	b. Grace, W. R. & Co. - Conn.; Grace Construction Products; Monokote Z106 or Monokote Z106/HY.
	c. Isolatek International; Cafco Blaze-Shield HP or Fendolite M-II.

	2. Bond Strength:  Minimum 430-lbf/sq. ft. (20.59-kPa)   cohesive and adhesive strength based on field testing according to ASTM E 736.
	3. Density:  Not less than 22 lb/cu. ft. (350 kg/cu. m) and   as specified in the approved fire-resistance design, according to ASTM E 605.
	4. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design or ASTM E 605, whichever is thicker, but not less than 0.375 inch (9 mm).
	5. Combustion Characteristics:  ASTM E 136.
	6. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  10 or less.
	b. Smoke-Developed Index:  10 or less.

	7. Compressive Strength:  Minimum 100 lbf/sq. in. (689 kPa) according to ASTM E 761.
	8. Corrosion Resistance:  No evidence of corrosion according to ASTM E 937.
	9. Deflection:  No cracking, spalling, or delamination according to ASTM E 759.
	10. Effect of Impact on Bonding:  No cracking, spalling, or delamination according to ASTM E 760.
	11. Air Erosion:  Maximum weight loss of 0.025 g/sq. ft. (0.270 g/sq. m) in 24 hours according to ASTM E 859.
	12. Fungal Resistance:  Treat products with manufacturer's standard antimicrobial formulation to result in no growth on specimens per ASTM G 21 or rating of 10 according to ASTM D 3274 when tested according to ASTM D 3273.
	13. Finish:   Spray-textured finish.


	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with one or both of the following requirements:
	1. Primer and substrate are identical to those tested in required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	2. Primer's bond strength in required fire-resistance design complies with specified bond strength for fireproofing and with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorit...

	C. Bonding Agent:  Product approved by fireproofing manufacturer and complying with requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing agency acceptable to authorities having jurisdiction.
	D. Sealer:  Transparent-drying, water-dispersible, tinted protective coating recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Verify that concrete work on steel deck has been completed before beginning fireproofing work.
	C. Verify that roof construction, installation of roof-top HVAC equipment, and other related work is complete before beginning fireproofing work.
	D. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	E. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, sealers, topcoats, finishing, and other materials and procedures ...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Where sealers are used, apply products that are tinted to differentiate them from fireproofing over which they are applied.
	I. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	J. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	K. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	L. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.10.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes mastic and intumescent fire-resistive coatings (MIFRC).
	B. Related Requirements:
	1. Section 078100 "Applied Fireproofing" for sprayed fire-resistive materials (SFRM).


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review products, design ratings, restrained and unrestrained conditions, thicknesses, and other performance requirements.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Structural framing plans indicating the following:
	1. Extent of fireproofing for each construction and fire-resistance rating.
	2. Applicable fire-resistance design designations of a qualified testing and inspecting agency acceptable to authorities having jurisdiction.
	3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each structural component and assembly.
	4. Treatment of fireproofing after application.

	C. Samples:  For each exposed product and for each color and texture specified, in manufacturer's standard dimensions   in size.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Certificates:  For each type of fireproofing.
	C. Evaluation Reports:  For fireproofing, from ICC-ES.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's products according to specified requirements.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply fireproofing when ambient or substrate temperature is 50 deg F (10 deg C)  or lower unless temporary protection and heat are provided to maintain temperature at or above this level for 24 hours before, durin...
	B. Ventilation:  Ventilate building spaces during and after application of fireproofing, providing complete air exchanges according to manufacturer's written instructions.  Use natural means or, if they are inadequate, forced-air circulation until fir...


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Assemblies:  Provide fireproofing, including auxiliary materials, according to requirements of each fire-resistance design and manufacturer's written instructions.
	B. Source Limitations:  Obtain fireproofing for each fire-resistance design from single source.
	C. Fire-Resistance Design:  Indicated on Drawings, tested according to ASTM E 119   by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Steel members are to be considered unrestrained unless specifically noted otherwise.

	D. Asbestos:  Provide products containing no detectable asbestos.

	2.2 MASTIC AND INTUMESCENT FIRE-RESISTIVE COATINGS
	A. MIFRC for Interior Applications Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements,   available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.;   Albi Clad TF.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; AD Firefilm III.
	c. Isolatek International; Cafco SprayFilm-WB 3.

	2. Application:  Designated for "interior general purpose"   use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:    As selected by Architect from manufacturer's full range.


	B. MIFRC for Exterior Applications:  Manufacturer's standard, factory-mixed formulation or factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and complying with indicated fire-resistance design.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Albi Manufacturing, Division of StanChem Inc.; Albi Clad 800.
	b. Carboline Company, subsidiary of RPM International, Fireproofing Products Div.; Nullifire S605.
	c. Isolatek International; Cafco SprayFilm-WB 4.

	2. Application:  Designated for "exterior" use by a qualified testing agency acceptable to authorities having jurisdiction.
	3. Thickness:  As required for fire-resistance design indicated, measured according to requirements of fire-resistance design.
	4. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  50 or less.

	5. Hardness:  Not less than 65, Type D durometer, according to ASTM D 2240.
	6. Finish:  As selected by Architect from manufacturer's standard finishes.
	a. Color and Gloss:  As selected by Architect from manufacturer's full range.



	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that are compatible with fireproofing and substrates and are approved by UL or another testing and inspecting agency acceptable to authorities having jurisdiction for use in fire-resistance designs indicated.
	B. Substrate Primers:  Primers approved by fireproofing manufacturer and complying with required fire-resistance design by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.
	C. Topcoat:  Suitable for application over applied fireproofing; of type recommended in writing by fireproofing manufacturer for each fire-resistance design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrates and other conditions affecting performance of the Work and according to each fire-resistance design.  Verify compliance with the foll...
	1. Substrates are free of dirt, oil, grease, release agents, rolling compounds, mill scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign substances capable of impairing bond of fireproofing with substrates under condit...
	2. Objects penetrating fireproofing, including clips, hangers, support sleeves, and similar items, are securely attached to substrates.
	3. Substrates receiving fireproofing are not obstructed by ducts, piping, equipment, or other suspended construction that will interfere with fireproofing application.

	B. Conduct tests according to fireproofing manufacturer's written recommendations to verify that substrates are free of substances capable of interfering with bond.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Cover other work subject to damage from fallout or overspray of fireproofing materials during application.
	B. Clean substrates of substances that could impair bond of fireproofing.
	C. Prime substrates where included in fire-resistance design and where recommended in writing by fireproofing manufacturer unless compatible shop primer has been applied and is in satisfactory condition to receive fireproofing.
	D. For applications visible on completion of Project, repair substrates to remove surface imperfections that could affect uniformity of texture and thickness in finished surface of fireproofing.  Remove minor projections and fill voids that would tele...

	3.3 APPLICATION
	A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and products as specified, tested, and substantiated by test reports; for thickness, primers, topcoats, finishing, and other materials and procedures affecting...
	B. Comply with fireproofing manufacturer's written instructions for mixing materials, application procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to particular conditions of installation and as required to...
	C. Coordinate application of fireproofing with other construction to minimize need to cut or remove fireproofing.
	1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items penetrating fireproofing are in place.
	2. Defer installing ducts, piping, and other items that would interfere with applying fireproofing until application of fireproofing is completed.

	D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and fireproofing manufacturer's written recommendations for conditions of exposure and intended use.  For auxiliary materials, use attachment and anchorag...
	E. Spray apply fireproofing to maximum extent possible.  Following the spraying operation in each area, complete the coverage by trowel application or other placement method recommended in writing by fireproofing manufacturer.
	F. Extend fireproofing in full thickness over entire area of each substrate to be protected.
	G. Install body of fireproofing in a single course unless otherwise recommended in writing by fireproofing manufacturer.
	H. Provide a uniform finish complying with description indicated for each type of fireproofing material and matching finish approved for required mockups.
	I. Cure fireproofing according to fireproofing manufacturer's written recommendations.
	J. Do not install enclosing or concealing construction until after fireproofing has been applied, inspected, and tested and corrections have been made to deficient applications.
	K. Finishes:  Where indicated, apply fireproofing to produce the following finishes:
	1. Manufacturer's Standard Finishes:  Finish according to manufacturer's written instructions for each finish selected.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:   Engage a qualified special inspector to perform the following special inspections:
	1. Test and inspect as required by the IBC, 1704.11.

	B. Perform the tests and inspections of completed Work in successive stages.  Do not proceed with application of fireproofing for the next area until test results for previously completed applications of fireproofing show compliance with requirements....
	C. Fireproofing will be considered defective if it does not pass tests and inspections.
	1. Remove and replace fireproofing that does not pass tests and inspections, and retest.
	2. Apply additional fireproofing, per manufacturer's written instructions, where test results indicate insufficient thickness, and retest.

	D. Prepare test and inspection reports.

	3.5 CLEANING, PROTECTING, AND REPAIRING
	A. Cleaning:  Immediately after completing spraying operations in each containable area of Project, remove material overspray and fallout from surfaces of other construction and clean exposed surfaces to remove evidence of soiling.
	B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting from construction operations or other causes, so fireproofing will be without damage or deterioration at time of Substantial Completion.
	C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and fireproofing removed due to work of other trades.
	D. Repair fireproofing damaged by other work before concealing it with other construction.
	E. Repair fireproofing by reapplying it using same method as original installation or using manufacturer's recommended trowel-applied product.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Penetrations in fire-resistance-rated walls.
	2. Penetrations in smoke barriers.

	B. Related Sections:
	1. Section 078446 "Fire-Resistive Joint Systems" for head-of-wall joints.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each penetration firestopping system.  Include location and design designation of qualified testing and inspecting agency.
	1. Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration firestopping condition, submit illustration, with modifications marked, approved by penetration firestopping manu...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for penetration firestopping.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Quali...
	B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:
	1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration Firestopping" Article.  Provide rated systems complying with the following requirements:
	a. Penetration firestopping products bear classification marking of qualified testing and inspecting agency.
	b. Classification markings on penetration firestopping correspond to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, frost, condensation, or ot...
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.
	C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A/D Fire Protection Systems Inc.
	2. Grace Construction Products.
	3. Hilti, Inc.
	4. Johns Manville.
	5. Nelson Firestop Products.
	6. NUCO Inc.
	7. Passive Fire Protection Partners.
	8. RectorSeal Corporation.
	9. Specified Technologies Inc.
	10. 3M Fire Protection Products.
	11. Tremco, Inc.; Tremco Fire Protection Systems Group.
	12. USG Corporation.


	2.2 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.  Penetra...
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 1T0.01-inch wg1T4T (2.49 Pa)4T.
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
	2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	1. L-Rating:  Not exceeding 1T5.0 cfm/sq. ft.1T4T (0.025 cu. m/s per sq. m)4T of penetration opening at 1T0.30-inch wg1T4T (74.7 Pa)4T at both ambient and elevated temperatures.

	D. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested according to UL 1479.
	E. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. Accessories:  Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required.  Use only those components specified by penetration firestopping manufacturer and approved by qual...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-wool-fiber or rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves.


	2.3 FILL MATERIALS
	A. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	B. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	C. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	D. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	E. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one side.
	F. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	G. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where exposed, cover openings with steel-reinforc...
	H. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	I. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below:
	1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless indicated firestopping limits use of nonsag grade for both opening condit...


	2.4 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixi...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration firestopping.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning meth...

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of firestopping.

	C. Install fill materials for firestopping by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

	D. Sleeves containing cabling:  After installation of cabling, install removable pillow type or removable intumescent non-hardening putty type firestopping in all sleeves containing or designated to contain cabling in the future. Standard putties or s...

	3.4 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 1T6 inches1T4T (150 mm)4T of firestopping edge so labels will be visible to anyone seeking to remove penetratin...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occ...

	3.7 PENETRATION FIRESTOPPING SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHEZ.
	B. Provide removable, non-hardening type firestopping systems at communication cabling sleeves either empty of with cables installed.
	C. Firestopping with No Penetrating Items:
	1. UL-Classified Systems:
	a. W-J-0001-0999
	b. W-L-0001-0999.


	D. Firestopping for Metallic Pipes, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-1001-1999.
	b. W-K-1001-1999.
	c. W-L-1001-1999.


	E. Firestopping for Nonmetallic Pipe, Conduit, or Tubing:
	1. UL-Classified Systems:
	a. W-J-2001-2999.
	b. W-K-2001-2999.
	c. W-L-2001-2999.


	F. Firestopping for Electrical Cables:
	1. UL-Classified Systems:
	a. W-J-3001-3999.
	b. W-K-3001-3999.
	c. W-L-3001-3999.


	G. Firestopping for Cable Trays with Electric Cables:
	1. UL-Classified Systems:
	a. W-J-4001-4999.
	b. W-K-4001-4999
	c. W-L-4001-4999.


	H. Firestopping for Insulated Pipes:
	1. UL-Classified Systems:
	a. W-J-5001-5999.
	b. W-L-5001-5999.


	I. Firestopping for Miscellaneous Electrical Penetrants:
	1. UL-Classified Systems:
	a. W-J-6001-6999.
	b. W-L-6001-6999.


	J. Firestopping for Miscellaneous Mechanical Penetrants:
	1. UL-Classified Systems:
	a. W-J-7001-7999.
	b. W-L-7001-7999.


	K. Firestopping for Groupings of Penetrants:
	1. UL-Classified Systems:
	a. W-J-8001-8999.
	b. W-L-8001-8999.





	078446-fireresistjoints_opsms_sid_jtorres.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Head-of-wall-joints.

	B. Related Sections:
	1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, horizontal assemblies, and smoke barriers.
	2. Section 079500 "Expansion Control" for fire-resistive architectural joint systems.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of qualified testing agency.
	1. Where Project conditions require modification to a qualified testing agency's illustration for a particular fire-resistive joint system condition, submit illustration, with modifications marked, approved by fire-resistive joint system manufacturer'...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for fire-resistive joint systems.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing fire-resistive joint systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Q...
	B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following requirements:
	1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Fire-resistive joint systems are identical to those tested per testing standard referenced in "Fire-Resistive Joint Systems" Article.  Provide rated systems complying with the following requirements:
	a. Fire-resistive joint system products bear classification marking of qualified testing agency.
	b. Fire-resistive joint systems correspond to those indicated by reference to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or...
	B. Install and cure fire-resistive joint systems per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.7 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Notify Owner's testing agency at least seven days in advance of fire-resistive joint system installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies i...
	B. Flexible Sprayable Head-of-Wall Coating:
	1. Available Products:  Subject to compliance with requirements provide one of the following:
	a. CP 672 Speed Spray; Hilti Construction Chemicals, Inc.
	b. FlameSafe FS 3000 Coating; Grace Construction Products.
	c. Metacaulk 1100 Spray Applied Mastic; The RectorSeal Corporation


	C. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	D. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to maintain ratings required.  Use only components specified by fire-resistive joint system man...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	1. Remove from surfaces of joint substrates foreign materials that could interfere with adhesion of fill materials.
	2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with fill materials.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surf...
	C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contac...

	3.3 INSTALLATION
	A. General:  Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of fire-resistive joint system.

	C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance ratings indicated.
	2. Apply fill materials so they contact and adhere to substrates formed by joints.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 2T6 inches2T6T (150 mm)6T of joint edge so labels will be visible to anyone seeking to remove or penetrate ...
	1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner may engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as the Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which joints occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration occurs despite such protectio...

	3.7 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHBN.
	B. Head-of-Wall, Fire-Resistive Joint Systems at CMU Walls:
	1. Available UL-Classified Systems:  HW-D-1037.

	C. Head-of-Wall, Fire-Resistive Joint Systems at Gypsum Walls:
	1. Available UL-Classified Systems:  HW-D-0042.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Latex joint sealants.
	4. Acoustical joint sealants.

	B. Related Sections:
	1. Section 042000 "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
	2. Section 079500 "Expansion Control" for building expansion joints.
	3. Section 078446 "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-rated construction.
	4. Section 088000 "Glazing" for glazing sealants.
	5. Section 092900 "Gypsum Board" for sealing perimeter joints.
	6. Section 093000"Tiling" for sealing tile joints.
	7. Section 095113 "Acoustical Panel Ceilings" for sealing edge moldings at perimeters with acoustical sealant.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each application indicated below:
	a. Each kind of sealant and joint substrate indicated.

	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.


	4. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	5. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	D. Field-Adhesion Test Reports:  For each sealant application tested.
	E. Warranties:  Sample of special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section.  Use materials and installation methods specified in this Section.
	D. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 2T40 deg F2T6T (5 deg C)6T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.8 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section with...
	1. Warranty Period:  Two years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TDow Corning Corporation5T; 790.
	b. 5TGE Advanced Materials 5T - Silicones; SilPruf LM SCS2700.
	c. 5TMay National Associates, Inc5T.; Bondaflex Sil 290.
	d. 5TPecora Corporation5T; 890NST.
	e. 5TSika Corporation, Construction Products Division5T; SikaSil-C990.
	f. 5TTremco Incorporated5T; Spectrem 1.


	B. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; 898.



	2.3 URETHANE JOINT SEALANTS
	A. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; Dynatrol II.
	b. Polymeric Systems, Inc.; PSI-270.
	c. Tremco Incorporated; Dymeric 240 or Dymeric 240 FC.


	B. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Use T.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolastic NP 2.
	b. LymTal International, Inc.; Iso-Flex 885 SG.
	c. May National Associates, Inc.; Bondaflex PUR 2 NS.
	d. Pacific Polymers International, Inc.; Elasto-Thane 227 High Shore Type II or Elasto-Thane 227 Type II.
	e. Pecora Corporation; Dynatred.
	f. Sika Corporation, Construction Products Division; Sikaflex - 2c NS or Sikaflex - 2c EZ Mix.
	g. Tremco Incorporated; Vulkem 227.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolac.
	b. Bostik, Inc.; Chem-Calk 600.
	c. May National Associates, Inc.; Bondaflex 600 or Bondaflex Sil-A 700.
	d. Pecora Corporation; AC-20+.
	e. Schnee-Morehead, Inc.; SM 8200.
	f. Tremco Incorporated; Tremflex 834.



	2.5 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; AC-20 FTR or AIS-919.
	b. USG Corporation; SHEETROCK Acoustical Sealant.



	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where a...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Pre-cast concrete.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.

	F. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical seala...

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed and cured sealant joints as follows:
	a. Perform 10 tests for the first 2T1000 feet2T6T (300 m)6T of joint length for each kind of sealant and joint substrate.
	b. Perform 1 test for each 2T1000 feet2T6T (300 m)6T of joint length thereafter or 1 test per each floor per elevation.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect tested joints and report on the following:
	a. Whether sealants filled joint cavities and are free of voids.
	b. Whether sealant dimensions and configurations comply with specified requirements.
	c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  Compare these results to determine if adhesio...

	4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	5. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	b. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in flooring.
	c. Other joints as indicated.

	2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 25.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.  Joints at painted walls and as follows:
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical joints on exposed surfaces of interior unit masonry, walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors and windows.
	e. Joints between tops of non-loading bearing unit masonry walls and underside of precast plank floors.
	f. Perimeter joints where casework and millwork countertops and cabinets abut walls.
	g. Other joints as indicated.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	E. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior expansion control systems.

	B. Related Requirements:
	1. Section 078446 "Fire-Resistive Joint Systems" for liquid-applied joint sealants in fire-resistive building joints.
	2. Section 079200 "Joint Sealants" for liquid-applied joint sealants and for elastomeric sealants without metal frames.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, sections, details, splices, blockout requirement, attachments to other work, and line diagrams showing entire route of each expansion control system.  Where exp...
	B. Samples for Initial Selection:  For each type of expansion control system indicated.
	1. Include manufacturer's color charts showing the full range of colors and finishes available for each exposed metal and elastomeric seal material.

	C. Samples for Verification:  For each type of expansion control system indicated, full width by 6 inches (150 mm) long in size.
	D. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following information in tabular form:
	1. Manufacturer and model number for each expansion control system.
	2. Expansion control system location cross-referenced to Drawings.
	3. Nominal joint width.
	4. Movement capability.
	5. Classification as thermal or seismic.
	6. Materials, colors, and finishes.
	7. Product options.
	8. Fire-resistance ratings.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. General:  Provide expansion control systems of design, basic profile, materials, and operation indicated.  Provide units with capability to accommodate variations in adjacent surfaces.
	1. Furnish units in longest practicable lengths to minimize field splicing.  Install with hairline mitered corners where expansion control systems change direction or abut other materials.
	2. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-connections, and other accessories as required to provide continuous expansion control systems.


	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing and inspecting agency acceptable to authorities having ...
	1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose stream testing.


	2.3 INTERIOR EXPANSION CONTROL SYSTEMS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide product indicated or a comparable product by one of the following:
	1. UBalco, IncU.
	2. UConstruction Specialties, IncU.
	3. Emseal Joint Systems, LTD.
	4. UMM Systems CorporationU.
	5. UWatson Bowman Acme Corp.; a BASF Construction Chemicals businessU.

	B. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	C. Floor-to-Floor  (EJ-1):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD: FSN 110.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Glide plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	D. Floor-to-Floor  (EJ-5):
	1. Basis-of-Design Product:  Emseal Joint Systems, LTD.; EMSHIELD DFR2.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.
	b. Fire-Resistance Rating:  Provide expansion control system and fire-barrier assembly with a rating not less than 2 hours.

	3. Type:    Compression seal.
	a. Seal Material: .Traffic-grade silicone coating surface and fire-retardant impregnated foam factory pre-coated on the underside with intumescent fire-proofing material.
	1) Color:  Manufacturer’s standard.



	E. Floor-to-Floor  (EJ-6):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover Plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	F. Floor-to-Floor  (EJ-7):
	1. Basis-of-Design Product:  Emseal Joint System, LTD.; FTN 20/12.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Elastomeric seal surface mounted.
	a. Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	G. Floor-to-Floor  (EJ-8):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; Model PC-100.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:    Cover plate.
	a. Cover-Plate Design:  Plain.
	b. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	H. Wall-to-Wall (EJ-4) :
	1. Basis-of-Design Product:  Construction Specialties, Inc.: ASM-400.
	2. Design Criteria:
	a. Joint Width:  As indicated on Drawings.

	3. Type:  Cover plate.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.



	I. Wall Corner and Wall Ceiling (EJ-2):
	1. Basis-of-Design Product: Construction Specialties, Inc.: GTWC-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:      Elastomeric seal.
	a. Metal:  Aluminum.
	1) Finish:    Clear anodic, Class II.

	b. Seal Material:    Manufacturer's standard.
	1) Color:        As selected by Architect from manufacturer's full range.



	J. Ceiling-to-Ceiling  (EJ-3):
	1. Basis-of-Design Product:  Construction Specialties, Inc.; FWF-400.
	2. Design Criteria:
	a. Nominal Joint Width:  As indicated on Drawings.

	3. Type:         Flat seal.
	a. Metal:  Aluminum.
	1) Finish:  Mill.

	b. Seal Material:  Santoprene.
	1) Color:        As selected by Architect from manufacturer's full range.




	2.4 MATERIALS
	A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 (ASTM B 209M), Alloy 6061-T6 for sheet and plate.
	1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in contact with cementitious materials.

	B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be installed in metal frames.
	C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle system and designed to function under compression.
	D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression.
	E. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist the passage of flame and hot gases through a movement joint and to meet performance criteria for required fire-resistance rating.
	F. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.
	G. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other accessories compatible with material in contact, as indicated or required for complete installations.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.6 ALUMINUM FINISHES
	A. Mill finish.
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces where expansion control systems will be installed for installation tolerances and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Prepare substrates according to expansion control system manufacturer's written instructions.
	B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of expansion con...

	3.3 INSTALLATION
	A. Comply with manufacturer's written instructions for storing, handling, and installing expansion control systems and materials unless more stringent requirements are indicated.
	B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems.
	1. Install in true alignment and proper relationship to joints and adjoining finished surfaces measured from established lines and levels.
	2. Adjust for differences between actual structural gap and nominal design gap due to ambient temperature at time of installation.  Notify Architect where discrepancies occur that will affect proper expansion control system installation and performance.
	3. Cut and fit ends to accommodate thermal expansion and contraction of metal without buckling of frames.
	4. Repair or grout blockout as required for continuous frame support using nonmetallic, shrinkage-resistant grout.
	5. Install frames in continuous contact with adjacent surfaces.
	a. Shimming is not permitted.

	6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches (75 mm) from each end and not more than 24 inches (600 mm) o.c.

	C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with manufacturer's written instructions.  Install with minimum number of end joints.
	1. Provide in continuous lengths for straight sections.
	2. Seal transitions according to manufacturer's written instructions.  Vulcanize or heat-weld field-spliced joints as recommended by manufacturer.
	3. Installation:  Mechanically lock seals into frames or adhere to frames with adhesive or pressure-sensitive tape as recommended by manufacturer.

	D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer to both sides of slabs before installing compression seals.
	E. Foam Seals:  Install with adhesive recommended by manufacturer.
	F. Terminate exposed ends of expansion control systems with field- or factory-fabricated termination devices.
	G. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system materials and associated work so complete assemblies comply with assembly performance requirements.
	1. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance throughout length of joint, including transitions and field splices.


	3.4 PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete.  When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.
	B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy construction traffic, remove and properly store cover plates or seals and install temporary protection over expansion control systems.  Reinstall cover pl...




	Div 10.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Solid-polymer toilet compartments configured as toilet enclosures and urinal screens.

	B. Related Sections:
	1. Section 102800 "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers, grab bars, purse shelves, and similar accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  For toilet compartments.  Include plans, elevations, sections, details, and attachments to other work.
	1. Show locations of cutouts for compartment-mounted toilet accessories.
	2. Show locations of centerlines of toilet fixtures.
	3. Show overhead support or bracing locations.

	C. Samples for Verification:  For the following products, in manufacturer's standard sizes unless otherwise indicated:
	1. Each type of material, color, and finish required for units, prepared on 2T6-inch-2T6T (152-mm-)6T square Samples of same thickness and material indicated for Work.
	2. Each type of hardware and accessory.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For each type of toilet compartment, from manufacturer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet compartments to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84, or another standard acceptable to authorities having jurisdiction, by a qualified testing agency.  Identify products with appropriate markings of ...
	1. Flame-Spread Index:  75 or less.
	2. Smoke-Developed Index:  450 or less.

	B. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) and Architectural Barriers Act (ABA) Accessibility Guidelines for Buildings an...

	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of toilet fixtures, walls, columns, ceilings, and other construction contiguous with toilet compartments by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate f...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum Castings:  ASTM B 26/B 26M.
	B. Aluminum Extrusions:  2TASTM B 2212T6T (ASTM B 221M)6T.
	C. Stainless-Steel Sheet:  ASTM A 666, Type 304, stretcher-leveled standard of flatness.
	D. Stainless-Steel Castings:  ASTM A 743/A 743M.
	E. Zamac:  ASTM B 86, commercial zinc-alloy die castings.

	2.2 SOLID-POLYMER UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Toilet-Enclosure Style:    Floor Mounted Headrail.
	C. Urinal-Screen Style:  Wall hung.
	D. Door, Panel, Screen, and Pilaster Construction:  Solid, high-density polyethylene (HDPE)   panel material, not less than 2T1 inch2T6T (25 mm)6T thick, seamless, with eased edges, and with homogenous color and pattern throughout thickness of material.
	1. Integral Hinges:  Configure doors and pilasters to receive integral hinges.
	2. Heat-Sink Strip:  Manufacturer's standard continuous, extruded-aluminum or stainless-steel strip fastened to exposed bottom edges of solid-polymer components to prevent burning.
	3. Texture:  Hammered, Rotary Brushed.
	4. Color:   Stainless Steel.

	E. Pilaster Shoes and Sleeves (Caps):  Manufacturer's standard design;   stainless steel.
	F. Brackets (Fittings):
	1. Full-Height (Continuous) Type:  Manufacturer's standard design;   extruded aluminum.


	2.3 ACCESSORIES
	A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and accessories.
	1. Material:  Chrome-plated zamac or Clear-anodized aluminum.
	2. Hinges:  Manufacturer's standard paired, self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees.
	3. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit designed for emergency access and with combination rubber-faced door strike and keeper.  Provide units that comply with regulatory requirements for accessibility at compartments ...
	4. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent in-swinging door from hitting compartment-mounted accessories.
	5. Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors.
	6. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with regulatory requirements for accessibility.  Provide units on both sides of doors at compartments designated as accessible.

	B. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in manufacturer's standard finish.
	C. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-plated steel or brass, finished to match the hardware, with theft-resistant-type heads.  Provide sex-type bolts for through-bolt applications.  For co...

	2.4 FABRICATION
	A. Overhead-Braced Units:  Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, and anchors at pilasters to suit floor conditions.  Provide shoes at pilasters to conceal supports and leveling mechanism.
	B. Urinal-Screen Posts:  Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment at top and bottoms of posts.  Provide shoes and sleeve caps at posts to conceal anchorage.
	C. Door Size and Swings:  Unless otherwise indicated, provide 2T24-inch-2T6T (610-mm-)6T wide, in-swinging doors for standard toilet compartments and 2T36-inch-2T6T (914-mm-)6T wide, out-swinging doors with a minimum 2T32-inch-2T6T (813-mm-)6T wide, c...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, level, and plumb.  Secure units in position with manufacturer's recommended anchoring devices.
	1. Maximum Clearances:
	a. Pilasters and Panels:  2T1/2 inch2T6T (13 mm)6T.
	b. Panels and Walls:  2T1 inch2T6T (25 mm)6T.

	2. Stirrup Brackets:  Secure panels to walls and to pilasters with no fewer than three brackets attached at midpoint and near top and bottom of panel.
	a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.
	c.


	B. Overhead-Braced Units:  Secure pilasters to floor and level, plumb, and tighten.  Set pilasters with anchors penetrating not less than 2T1-3/4 inches2T6T (44 mm)6T into structural floor unless otherwise indicated in manufacturer's written instructi...
	C. Urinal Screens:  Attach with anchoring devices to suit supporting structure.  Set units level and plumb, rigid, and secured to resist lateral impact.

	3.2 ADJUSTING
	A. Hardware Adjustment:  Adjust and lubricate hardware according to hardware manufacturer's written instructions for proper operation.  Set hinges on in-swinging doors to hold doors open approximately 30 degrees from closed position when unlatched.  S...


	102600_WallDoorProtect.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Corner guards.


	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, impact strength, fire-test-response characteristics, dimensions of individual components and profiles, and finishes for each impact-resistant wall protection unit.
	B. Shop Drawings:  For each impact-resistant wall protection unit showing locations and extent.  Include sections, details, and attachments to other work.
	C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each impact-resistant wall protection unit to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain impact-resistant wall protection units from single source from single manufacturer.
	B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of impact-resistant wall protection units and are based on the specific system indicated.  Refer to Section 014000 "Quality Requirements."
	1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store impact-resistant wall protection units in original undamaged packages and containers inside well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity.
	1. Maintain room temperature within storage area at not less than 70 deg F (21 deg C) during the period plastic materials are stored.


	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install impact-resistant wall protection units until building is enclosed and weatherproof, wet work is complete and dry, and HVAC system is operating and maintaining temperature at 70 deg F (21 deg C) ...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Corner-Guard:  Full-size stainless steel corner guards  of maximum length equal to 2 percent of each type, color, and texture of units installed, but no fewer than two, 4-foot- (1.2-m-) long units.

	B. Include mounting and accessory components.  Replacement materials shall be from same production run as installed units.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless-Steel Sheet:  ASTM A 240/A 240M.
	B. Fasteners:  Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts, and other fasteners compatible with items being fastened.  Use security-type fasteners where exposed to view.

	2.2  CORNER GUARDS
	A. Surface-Mounted, Metal Corner Guards (CG):  Fabricated from one-piece, formed or extruded metal with formed edges; with 90- or 135-degree turn to match wall condition.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. UConstruction Specialties, IncU.
	b. UIPC Door and Wall Protection Systems; Division of InPro CorporationU.
	c. UPawling CorporationU.

	2. Material:  Stainless steel, Type 304.
	a. Thickness:  Minimum 0.0625 inch (1.6 mm).
	b. Finish:  Directional satin, No. 4.

	3. Wing Size:  Nominal   3-1/2 by 3-1/2 inches (90 by 90 mm).
	4. Corner Radius:  1/8 inch (3 mm).
	5. Mounting:  Flat-head, countersunk screws through factory-drilled mounting holes.
	6. Corner Guard Height:  4’-0” high, mount bottom at top of wall base.


	2.3 FABRICATION
	A. Fabricate impact-resistant wall protection units to comply with requirements indicated for design, dimensions, and member sizes, including thicknesses of components.
	B. Assemble components in factory to greatest extent possible to minimize field assembly.  Disassemble only as necessary for shipping and handling.
	C. Fabricate components with tight seams and joints with exposed edges rolled.  Provide surfaces free of wrinkles, chips, dents, uneven coloration, and other imperfections.  Fabricate members and fittings to produce flush, smooth, and rigid hairline j...

	2.4 METAL FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Remove tool and die marks and stretch lines, or blend into finish.
	2. Grind and polish surfaces to produce uniform finish, free of cross scratches.
	3. Run grain of directional finishes with long dimension of each piece.
	4. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.

	B. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and wall areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Examine walls to which impact-resistant wall protection will be attached for blocking, grounds, and other solid backing that have been installed in the locations required for secure attachment of support fasteners.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Complete finishing operations, including painting, before installing impact-resistant wall protection system components.
	B. Before installation, clean substrate to remove dust, debris, and loose particles.

	3.3 INSTALLATION
	A. General:  Install impact-resistant wall protection units level, plumb, and true to line without distortions.  Do not use materials with chips, cracks, voids, stains, or other defects that might be visible in the finished Work.

	3.4 CLEANING
	A. Immediately after completion of installation, clean plastic covers and accessories using a standard, ammonia-based, household cleaning agent.



	102800_tltacc_Lourdes_LPS_jrt.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Public-use washroom accessories.
	2. Public-use shower room accessories.

	B. UNL Custodial Services Division Approval:  A complete list of accessory items shall be submitted to UNL Custodial Services Division for review and approval prior to purchase and installation of accessory items.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	1. Construction details and dimensions.
	2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate preparation.
	3. Material and finish descriptions.
	4. Features that will be included for Project.
	5. Manufacturer's warranty.

	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.
	1. Identify products using designations indicated.


	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single source from single manufacturer.

	1.7 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.

	1.8 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  15 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch (0.8-mm) minimum nominal thickness unless otherwise indicated.
	B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch (0.9-mm) minimum nominal thickness.
	C. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating.
	D. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	E. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed.
	F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
	G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
	H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

	2.2 PUBLIC-USE WASHROOM ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
	6. Tubular Specialties Manufacturing, Inc.

	B. Grab Bar (GB-1, GB-2, GB-3, and GB-4):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Mounting:  Flanges with concealed fasteners.
	3. Material:  Stainless steel, 0.05 inch (1.3 mm) thick.
	a. Finish:  Smooth, No. 4 finish (satin).  Provide slip-resistant texture in grip area at showers.

	4. Outside Diameter:   1-1/2 inches (38 mm).
	5. Configuration and Length:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.

	C. Mirror Unit (MR):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Frame:  Stainless-steel angle, 0.05 inch (1.3 mm) thick.
	a. Corners:  Welded and ground smooth.

	3. Hangers:  Produce rigid, tamper- and theft-resistant installation, using one method indicated below at Contractor’s option:
	a. One-piece, galvanized-steel, wall-hanger device with spring-action locking mechanism to hold mirror unit in position with no exposed screws or bolts.
	b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring a special tool to remove.

	4. Size:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.

	D. Combination Paper Towel (Roll) Dispenser/Waste Receptacle (PTD/WR):
	1. Basis-of-Design Product: As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Description:  Combination unit for dispensing preset length of roll paper towels, with removable waste receptacle.  Touch-free Roll Towel Dispenser.
	3. Mounting:  Recessed.
	4. Minimum Towel-Dispenser Capacity:  8-inch- (203-mm-) wide, 800-foot- (244-m-) long roll.
	5. Minimum Waste Receptacle Capacity:  12 gal. (45.4 L).
	6. Material and Finish:  Stainless steel, No. 4 finish (satin).
	7. Liner:  Reusable, vinyl waste-receptacle liner.
	8. Lockset:  Tumbler type for towel dispenser compartment and waste receptacle.

	E. Recessed Specimen Pass-Through Cabinet (SPC)
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part3.


	2.3 PUBLIC-USE SHOWER ROOM ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
	6. Tubular Specialties Manufacturing, Inc.

	B. Shower Curtain Rod (SCR):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Description:  1-1/4-inch (32-mm) OD; fabricated from nominal 0.05-inch- (1.3-mm-) thick stainless steel.
	3. Mounting Flanges:  Stainless-steel flanges designed for exposed fasteners.
	4. Finish:  No. 4 (satin).

	C. Shower Curtain (SC). Provide at each SCR:
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Size:  Minimum 6 inches (152 mm) wider than opening by 72 inches (1828 mm) high.
	3. Material:  Nylon-reinforced vinyl, minimum 10 oz. (284 g) or 0.008-inch- (0.2-mm-) thick vinyl, with integral antibacterial and flame-retardant agents.
	4. Color:  White.
	5. Grommets:  Corrosion resistant at minimum 6 inches (152 mm) o.c. through top hem.
	6. Shower Curtain Hooks:  Chrome-plated or stainless-steel, spring wire curtain hooks with snap fasteners, sized to accommodate specified curtain rod.  Provide one hook per curtain grommet.

	D. Folding Shower Seat (FSS):
	1. Basis-of-Design Product:  As indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.
	2. Configuration:  L-shaped seat, designed for wheelchair access.
	3. Seat:  Phenolic or polymeric composite of slat-type or one-piece construction in color as selected by Architect.
	4. Mounting Mechanism:  Stainless steel, No. 4 finish (satin).


	2.4 FABRICATION
	A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates.
	B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum of six keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested according to ASTM F 446.

	3.2 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
	B. Remove temporary labels and protective coatings.
	C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

	3.3  TOILET AND BATH  ACCESSORY SCHEDULE
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire protection cabinets for the following:
	a. Portable fire extinguishers.


	B. Related Sections:
	1. Section 104416 "Fire Extinguishers."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for fire protection cabinets.
	1. Fire Protection Cabinets:  Include roughing-in dimensions, details showing mounting methods, relationships of box and trim to surrounding construction, door hardware, cabinet type, trim style, and panel style.

	B. Shop Drawings:  For fire protection cabinets.  Include plans, elevations, sections, details, and attachments to other work.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For fire protection cabinets to include in maintenance manuals.

	1.5 COORDINATION
	A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers indicated are accommodated.
	B. Coordinate sizes and locations of fire protection cabinets with wall depths.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.
	B. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, Class 1 (clear).

	2.2 FIRE PROTECTION CABINET (FEC)
	A. Cabinet Type:  Suitable for fire extinguisher.  .
	1. 6TManufacturers6T:  Subject to compliance with requirements,  provide products by one of the following:
	a. 6TFire End & Croker Corporation6T.
	b. 6TJ. L. Industries, Inc., a division of Activar Construction Products Group6T.
	c. 6TKidde Residential and Commercial Division, Subsidiary of Kidde plc6T.
	d. 6TLarsen's Manufacturing Company6T.
	e. 6TModern Metal Products, Division of Technico Inc.6T
	f. 6TMoon-American6T.
	g. 6TPotter Roemer LLC6T.
	h. 6TWatrous Division, American Specialties, Inc.6T


	B. Cabinet Construction:  Nonrated at locations shown on the Drawings.
	C. Cabinet Material:  Steel sheet.
	1. Shelf:  Same metal and finish as cabinet.

	D. Semirecessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style of trim indicated; with one-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed trim face and wall return...
	1. Rolled-Edge Trim:  3T2-1/2-inch3T7T (64-mm)7T backbend depth.

	E. Cabinet Trim Material:  Same material and finish as door.
	F. Door Material:  Steel sheet.
	G. Door Style: Vertical duo panel with frame.
	H. Door Glazing:  Tempered float glass (clear).
	I. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet type, trim style, and door material and style indicated.
	1. Provide projecting lever handle with cam-action latch or projecting door pull and friction latch or recessed door pull and friction latch.
	2. Provide continuous hinge, of same material and finish as trim, or concealed hinge   permitting door to open 180 degrees.

	J. Accessories:
	1. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.  Locate as directed by Architect.
	a. Identify fire extinguisher in fire protection cabinet with the words "FIRE EXTINGUISHER."
	1) Location:  Applied to cabinet door.
	2) Application Process:  Decals.
	3) Lettering Color:  Red.
	4) Orientation:  Vertical for fire extinguisher cabinet.



	K. Finishes:
	1. Manufacturer's standard baked-enamel paint for the following:
	a. Exterior of cabinet, door and trim except for those surfaces indicated to receive another finish.
	b. Interior of cabinet and door.



	2.3 FABRICATION
	A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub) with trim, frame, door, and hardware to suit cabinet type, trim style, and door style indicated.
	1. Weld joints and grind smooth.
	2. Provide factory-drilled mounting holes.

	B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated and coordinated with cabinet types and trim styles selected.
	1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 3T1/2 inch3T7T (13 mm)7T thick.
	2. Miter and weld perimeter door frames.

	C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth.

	2.4 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces of fire protection cabinets from damage by applying a strippable, temporary protective covering before shipping.
	C. Finish fire protection cabinets after assembly.
	D. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.5 STEEL FINISHES
	A. Surface Preparation:  Remove mill scale and rust, if present, from uncoated steel, complying with SSPC-SP 8, "Pickling". After cleaning, apply a conversion coating suited to the organic coating to be applied over it.
	B. Baked-Enamel or Powder-Coat Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions fo...
	1. Color and Gloss:  As selected by Architect from manufacturer’s full range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine walls and partitions for suitable framing depth and blocking where  semirecessed  cabinets will be installed.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare recesses for semirecessed fire protection cabinets as required by type and size of cabinet and trim style.

	3.3 INSTALLATION
	A. General:  Install fire protection cabinets in locations and at mounting heights indicated or, if not indicated, at heights acceptable to authorities having jurisdiction.
	B. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb.
	C. Identification:  Apply decals at locations indicated.

	3.4 ADJUSTING AND CLEANING
	A. Remove temporary protective coverings and strippable films, if any, as fire protection cabinets are installed unless otherwise indicated in manufacturer's written installation instructions.
	B. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking devices operate properly.
	C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as recommended by manufacturer.
	D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by fire protection cabinet and mounting bracket manufacturers.
	E. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	104416_FireExtinguishers_Lourdes_LPS_jrt.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.
	B. Related Sections:
	1. Section 104413 "Fire Extinguisher Cabinets."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rating and classification, material descriptions, dimensions of individual components and profiles, and finishes for fire extinguisher.

	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For fire extinguishers to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.
	1. Provide fire extinguishers approved, listed, and labeled by FMG.


	1.7 COORDINATION
	A. Coordinate type and capacity of fire extinguishers with fire protection cabinets to ensure fit and function.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Failure of hydrostatic test according to NFPA 10.
	b. Faulty operation of valves or release levers.

	2. Warranty Period:  Six years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers:  Type, size, and capacity for each   fire protection cabinet and mounting bracket indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TAmerex Corporation5T.
	b. 5TAnsul Incorporated; Tyco International Ltd5T.
	c. 5TBadger Fire Protection; a Kidde company5T.
	d. 5TBuckeye Fire Equipment Company5T.
	e. 5TFire End & Croker Corporation5T.
	f. 5TJ. L. Industries, Inc.; a division of Activar Construction Products Group5T.
	g. 5TKidde Residential and Commercial Division; Subsidiary of Kidde plc5T.
	h. 5TLarsen's Manufacturing Company5T.
	i. 5TMoon-American5T.
	j. 5TPem All Fire Extinguisher Corp.; a division of PEM Systems, Inc5T.
	k. 5TPotter Roemer LLC5T.
	l. 5TPyro-Chem; Tyco Safety Products5T.

	2. Valves:  Manufacturer's standard.
	3. Handles and Levers:  Manufacturer's standard.
	4. Instruction Labels:  Include pictorial marking system complying with NFPA 10, Appendix B and bar coding for documenting fire extinguisher location, inspections, maintenance, and recharging.

	B. Multipurpose Dry-Chemical Type in Steel Container:  UL-rated 4-A:60-B:C, 2T10-lb2T6T (4.5-kg)6T nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel container.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged fire extinguishers.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Install fire extinguishers in locations indicated and in compliance with requirements of authorities having jurisdiction.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Athletic metal lockers.
	2. Locker benches.

	B. Related Section:
	1. Section 061000 “Rough Carpentry” for wood furring and grounds.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of metal locker and bench.
	B. Shop Drawings:  For metal lockers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Show locker trim and accessories.
	2. Include locker identification system and numbering sequence.

	C. Samples for Initial Selection:  For units with factory-applied color finishes.
	D. Samples for Verification:  For metal lockers and locker benches, in manufacturer's standard sizes.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For adjusting, repairing, and replacing locker doors and latching mechanisms to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Full-size units of the following metal locker hardware items equal to 10 percent of amount installed for each type and finish installed:
	a. Identification plates.
	b. Hooks.



	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain metal lockers, locker benches, and accessories from single source from single manufacturer.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver metal lockers until spaces to receive them are clean, dry, and ready for their installation.

	1.9 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of recessed openings by field measurements before fabrication.

	1.10 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of work specified in other Sections to ensure that metal lockers can be supported and installed as indicated.

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of metal lockers that fail in materials or workmanship, excluding finish, within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures.
	b. Faulty operation of latches and other door hardware.

	2. Damage from deliberate destruction and vandalism is excluded.
	3. Warranty Period for All-Welded Metal Lockers: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B, suitable for exposed applications.
	B. Steel Tube:  ASTM A 500, cold rolled.
	C. Fasteners:  Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-locking nuts or lock washers for nuts on moving parts.
	D. Anchors:  Material, type, and size required for secure anchorage to each substrate.
	1. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors.


	2.2 ATHLETIC METAL LOCKERS
	A. Products:  Subject to compliance with requirements,  provide products by one of the following:
	1. All-Welded, Athletic Metal Lockers:
	a. Art Metal Products
	b. DeBourgh Mfg. Co.
	c. List Industries Inc.
	d. Lyon Workspace Products, LLC
	e. Penco Products, Inc.; All-Welded Lockers.
	f. Republic Storage Systems Company; All-Welded Ventilated Lockers.


	B. Locker Arrangement:   Single tier.
	1. Locker Size:  12 inches wide by 12 inches deep by 72 inches high single tier.

	C. Material:  Cold-rolled steel sheet.
	D. Body:  Assembled by welding body components together.  Fabricate from unperforated steel sheet with thicknesses as follows:
	1. Tops and Bottoms:  0.060-inch (1.52-mm) nominal thickness, with single bend at edges.
	2. Backs:  0.048-inch (1.21-mm) nominal thickness.
	3. Shelves:  0.060-inch (1.52-mm) nominal thickness, with double bend at front and single bend at sides and back.

	E. Perforated Sides:  Fabricated from 0.060-inch (1.52-mm) nominal-thickness steel sheet with manufacturer's standard diamond perforations.
	F. Frames:  Channel formed; fabricated from 0.060-inch (1.52-mm) nominal-thickness steel sheet or 0.097-inch (2.45-mm) nominal-thickness steel angles; lapped and factory welded at corners; with top and bottom main frames factory welded into vertical m...
	G. Reinforced Bottoms:  Structural channels, formed from 0.075-inch (1.90-mm) nominal-thickness steel sheet; welded to front and rear of side-panel frames.
	H. Perforated Doors:  One piece; fabricated from 0.075-inch (1.90-mm) nominal-thickness steel sheet with manufacturer's standard diamond perforations; formed into channel shape with double bend at vertical edges and with right-angle single bend at hor...
	I. Hinges:  Welded to door and attached to door frame with no fewer than two factory-installed rivets per hinge that is completely concealed and tamper resistant when door is closed; fabricated to swing 180 degrees.
	1. Knuckle Hinges:  Steel, full loop, five or seven knuckles, tight pin; minimum 2 inches (51 mm) high.  Provide no fewer than three hinges for each door more than 42 inches (1067 mm) high.

	J. Recessed Door Handle and Latch:  Stainless-steel cup with integral door pull, recessed so locking device does not protrude beyond face of door; pry and vandal resistant.
	1. Multipoint Latching:  Finger-lift latch control designed for use with built-in combination locks, built-in cylinder locks, or padlocks; positive automatic latching and prelocking.
	a. Latch Hooks:  Equip doors less than 48 inches (1219 mm) high with two latch hooks; fabricated from 0.120-inch (3.04-mm) nominal-thickness steel sheet; welded to full-height door strikes; with resilient silencer on each latch hook.
	b. Latching Mechanism:  Manufacturer's standard, rattle-free latching mechanism and moving components isolated to prevent metal-to-metal contact, and incorporating a prelocking device that allows locker door to be locked while door is open and then cl...


	K. Combination Padlocks:   Provided by Owner.
	L. Equipment:  Equip each metal locker with identification plate and the following unless otherwise indicated:
	1. Single-Tier Units:  Shelf, one double-prong ceiling hook and two single-prong wall hooks.

	M. Accessories:
	1. Filler Panels:  Fabricated from 0.048-inch (1.21-mm) nominal-thickness steel sheet.

	N. Finish:  Baked enamel or powder coat.
	1. Color(s):    As selected by Architect from manufacturer's full range.


	2.3 LOCKER BENCHES
	A. Provide bench units with overall assembly height of 17-1/2 inches (445 mm).
	B. Bench Tops:  Manufacturer's standard one-piece units, with rounded corners and edges.
	1. Size:  Minimum 9-1/2 inches wide by 1-1/4 inches thick (241 mm wide by 32 mm thick).
	2. Laminated clear hardwood with one coat of clear sealer on all surfaces and one coat of clear lacquer on top and sides.

	C. Freestanding Pedestals: Manufacturer's standard supports, with predrilled fastener holes for attaching bench top, complete with fasteners, and as follows:
	1. Aluminum: 1/8-inch-thick by 3-inch-wide (3-mm-thick by 76-mm-wide) channel or 1/4-inch-thick by 3-inch-wide (6-mm-thick by 76-mm-wide) bar stock, shaped into trapezoidal form; with nonskid pads at bottom.
	a. Finish:  Clear anodic finish.


	D. Materials:
	1. Extruded Aluminum: ASTM B 221 (ASTM B 221M), alloy and temper recommended by aluminum producer and manufacturer for type of use and finish indicated.


	2.4 FABRICATION
	A. Fabricate metal lockers square, rigid, and without warp and with metal faces flat and free of dents or distortion.  Make exposed metal edges safe to touch and free of sharp edges and burrs.
	1. Form body panels, doors, shelves, and accessories from one-piece steel sheet unless otherwise indicated.
	2. Provide fasteners, filler plates, supports, clips, and closures as required for complete installation.

	B. Fabricate each metal locker with an individual door and frame; individual top, bottom, and back; and common intermediate uprights separating compartments.  Factory weld frame members of each metal locker together to form a rigid, one-piece assembly.
	C. All-Welded Construction:  Factory preassemble metal lockers by welding all joints, seams, and connections; with no bolts, nuts, screws, or rivets used in assembly of main locker groups.  Factory weld main locker groups into one-piece structures.  G...
	D. Continuous Base:  Formed into channel or zee profile for stiffness, and fabricated in lengths as long as practical to enclose base and base ends of metal lockers; finished to match lockers.
	E. Hooks:  Manufacturer's standard ball-pointed type, aluminum or steel; zinc plated.
	F. Identification Plates:  Manufacturer's standard, etched, embossed, or stamped aluminum plates, with numbers and letters at least 3/8 inch (9 mm) high.
	G. Filler Panels:  Fabricated in an unequal leg angle shape; finished to match lockers.  Provide slip-joint filler angle formed to receive filler panel.
	H. Finished End Panels:  Designed for concealing unused penetrations and fasteners, except for perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished to match lockers.

	2.5 STEEL SHEET FINISHES
	A. Factory finish steel surfaces and accessories except stainless-steel and chrome-plated surfaces.
	B. Baked-Enamel Finish:  Immediately after cleaning, pretreating, and phosphatizing, apply manufacturer's standard thermosetting baked-enamel finish.  Comply with paint manufacturer's written instructions for application, baking, and minimum dry film ...
	C. Powder-Coat Finish:  Immediately after cleaning and pretreating, electrostatically apply manufacturer's standard, baked-polymer, thermosetting powder finish.  Comply with resin manufacturer's written instructions for application, baking, and minimu...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine walls, floors, and support bases, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Install level, plumb, and true; shim as required, using concealed shims.
	1. Anchor locker runs at ends and at intervals recommended by manufacturer, but not more than 36 inches (910 mm) o.c.  Using concealed fasteners, install anchors through backup reinforcing plates, channels, or blocking as required to prevent metal dis...
	2. Anchor single rows of metal lockers to walls near top of lockers and to floor.

	B. All-Welded Metal Lockers:  Connect groups together with standard fasteners, with no exposed fasteners on face frames.
	C. Equipment and Accessories:  Fit exposed connections of trim, fillers, and closures accurately together to form tight, hairline joints, with concealed fasteners and splice plates.
	1. Attach hooks with at least two fasteners.
	2. Attach door locks on doors using security-type fasteners.
	3. Identification Plates:  Identify metal lockers with identification indicated on Drawings.
	a. Attach plates to each locker door, near top, centered, with at least two aluminum rivets.

	4. Attach filler panels with concealed fasteners.  Locate filler panels where indicated on Drawings.
	5. Attach finished end panels using fasteners only at perimeter to conceal exposed ends of non-recessed metal lockers.

	D. Fixed Locker Benches:  Provide no fewer than two pedestals for each bench, uniformly spaced not more than 72 inches (1830 mm) apart.  Securely fasten tops of pedestals to undersides of bench tops, and anchor bases to floor.

	3.3 ADJUSTING, CLEANING, AND PROTECTION
	A. Clean, lubricate, and adjust hardware.  Adjust doors and latches to operate easily without binding.
	B. Protect metal lockers from damage, abuse, dust, dirt, stain, or paint.  Do not permit use during construction.
	C. Touch up marred finishes, or replace metal lockers that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by locker manufacturer.




	Div 06.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wood blocking and nailers.
	2. Wood furring.
	3. Plywood backing panels.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 2T2 inches nominal2T6T (38 mm actual)6T or greater but less than 2T5 inches nominal2T6T (114 mm actual)6T in least dimension.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NHLA:  National Hardwood Lumber Association.
	3. NLGA:  National Lumber Grades Authority.
	4. SPIB:  The Southern Pine Inspection Bureau.
	5. WCLIB:  West Coast Lumber Inspection Bureau.
	6. WWPA:  Western Wood Products Association.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Include physical properties of treated materials based on testing by a qualified in...
	2. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D 5664.
	3. Include copies of warranties from chemical treatment manufacturers for each type of treatment.


	1.5 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For the following, from ICC-ES:
	1. Fire-retardant-treated wood.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber:   19 percent unless otherwise indicated.

	2.2 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined b...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional ...
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations...
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.
	4. Design Value Adjustment Factors:  Treated lumber shall be tested according ASTM D 5664, and design value adjustment factors shall be calculated according to ASTM D 6841.

	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of testing and inspecting agency acceptable to authorities having jurisdiction.
	E. Application:  Treat  items indicated on Drawings, and the following:
	1. Plywood backing panels.


	2.3 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Furring.

	B. For items of dimension lumber size, provide Construction or No. 2  grade lumber  and any of the following species:
	1. Hem-fir (north); NLGA.
	2. Mixed southern pine; SPIB.
	3. Spruce-pine-fir; NLGA.
	4. Hem-fir; WCLIB or WWPA.
	5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

	C. For concealed boards, provide lumber with  19 percent maximum moisture content and any of the following species and grades:
	1. Mixed southern pine, No. 2 grade; SPIB.
	2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, or WWPA.
	3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade; NeLMA, NLGA, WCLIB, or WWPA.

	D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.

	2.4 PLYWOOD BACKING PANELS
	A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1,   Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 2T3/4-inch2T6T (19-mm)6T nominal thickness.

	2.5  PLYWOOD SHEATHING BEHIND FINISH MATERIALS
	A. Miscellaneous Concealed Plywood:  Exposure 1 sheathing, span rating to suit framing in each location, and thickness as indicated.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M or of Type 304 stainless steel.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening to Metal Framing:  ASTM C 1002, drywall type or ASTM C 954, cold-formed metal framing type, length as recommended by screw manufacturer for material being fastened.
	F. Lag Bolts:  2TASME B18.2.12T6T (ASME B18.2.3.8M)6T.
	G. Bolts:  Steel bolts complying with 2TASTM A 307, Grade A2T6T (ASTM F 568M, Property Class 4.6)6T; with 2TASTM A 5632T6T (ASTM A 563M)6T hex nuts and, where indicated, flat washers.
	H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load imposed wh...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.


	2.7 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring   to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	1. Adhesives shall have a VOC content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, and similar supports to comply with...
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Install plywood backing panels by fastening to walls; coordinate locations with utilities requiring backing panels.  Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to view.
	D. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  Install fasteners through each fastener hole.
	E. Do not splice structural members between supports unless otherwise indicated.
	F. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels.  Space clips not more than 2T16 inches2T6T (406 mm)6T o.c.

	G. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	H. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

	I. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install faste...

	3.2 WOOD   BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for screeding or attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces unless otherwise indicated.

	3.3 WOOD FURRING INSTALLATION
	A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required for tolerance of finish work.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Cabinet hardware and accessories.
	2. Interior standing and running trim.
	3. Decorative wall panels.
	4. Wood cabinets.
	5. Plastic-laminate cabinets.
	6. Tackboard material
	7. Panelized linear wood panels.

	B. Related Sections include the following:
	1. Division 06 Section "Miscellaneous Rough Carpentry" for wood furring, blocking, shims, and hanging strips required for installing woodwork and concealed within other construction before woodwork installation.
	2. Division 12 Section “Simulated Stone Countertops” for stone countertops.


	1.3 DEFINITIONS
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For panel products, high-pressure decorative laminate, adhesive for bonding plastic laminate, solid-surfacing material,  and  cabinet hardware and accessories.
	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections.
	2. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, electrical switches and outlets and other items installed in architectural woodwork.
	3. Provide shop drawings showing panelized linear wood panel lengths, and placement of hangers, T-rail carriers, and other details deemed pertinent to proper installation.

	C. Samples for Initial Selection:
	1. Shop-applied transparent finishes.
	2. Plastic laminates.
	3. PVC edge material.
	4. Panelized linear wood panels,

	D. Samples for Verification:
	1. Lumber with or for transparent finish, not less than 5 inches (125 mm) wide by 24 inches (600 mm) long, for each species and cut, finished on 1 side and 1 edge.
	2. Veneer-faced panel products with or for transparent finish, 8 by 10 inches (200 by 250 mm), for each species and cut.  Include at least one face-veneer seam and finish as specified.
	3. Plastic laminates, 8 by 10 inches (200 by 250 mm), for each type, color, pattern, and surface finish.
	4. Solid-surfacing materials, 6 inches (150 mm) square.
	5. Decorative wall panels, 8 by 10 inches (200 mm by 250 mm), for each type.
	6. Tackboard fabric material, 6 inches (150 mm) square.
	7. Panelized linear wood panels, 12 x 12 inches for each specified panelized linear wood panel style, with finish applied.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and fabricator.
	B. Product Certificates:  For each type of product, signed by product manufacturer.
	C. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates.

	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.  Shop is a certified participant in AWI's ...
	B. Installer Qualifications:   Certified participant in AWI's Quality Certification Program .
	C. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork.
	D. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	1. Provide AWI Quality Certification Program labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.

	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	F. ADA (American with Disabilities Act) Requirements:  The following special requirements shall be met typically throughout the Project, unless noted otherwise.  Cabinets shall be in compliance with 2010 ADA Standards for Accessible Design:
	1. Countertop Height:  With or without cabinet below, not to exceed a height of 34 inches (865 mm) above finished floor, at a surface depth of 24 inches (610 mm), unless noted otherwise.
	2. Kneespace Clearance:  Shall be minimum 27 inches (685 mm) above finished floor at apron, and 30 inches (760 mm) minimum clear span width.
	3. Wardrobe Cabinets:  Shall be furnished with rod/shelf 48 inches (1219 mm) maximum above finished floor at a maximum 20-inch (533-mm) shelf depth for an obstructed high forward reach.
	4. Sink Cabinet Clearances:  In addition to above, upper kneespace frontal depth shall be no less than 8 inches (203 mm), and lower toe frontal depth shall be no less than 11 inches (279 mm), at a point 9 inches (229 mm) above finished floor, and as f...


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental conditions com...
	B. The Panelized Linear Wood Panels shall be stored flat and level in a fully enclosed space. For a minimum of seventy-two (72) hours immediately prior to ceiling installation, the Panelized Linear Wood Panels shall be stored in the room in which they...

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and...
	B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with const...
	1. Locate concealed framing, blocking, and reinforcements that support woodwork by field measurements before being enclosed, and indicate measurements on Shop Drawings.
	2. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating woodwork without field measurements.  Provide allowance for trimming at site, and coordinate construction ...

	C. Mechanical, electrical, and other utility service installations above the panelized wood panel ceiling plane shall have been completed.  No materials should rest against, or wrap around, the ceiling suspension components or connecting hangers.

	1.9 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that interior architectural woodwork can be supported and installed as indicated.
	B. The layout and installation of Panelized Linear Wood Panels and ceiling suspension system shall be coordinated with other work penetrating the ceiling. This includes light fixtures, HVAC equipment, and fire suppression system components.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of AWI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Wood Species and Cut for Transparent Finish:  Select White Maple, Plain Sliced, Hardwood Veneer Grade AA.
	C. Wood Products:  Comply with the following:
	1. Low-Emitting Materials:  Composite wood products shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Sma...
	2. Hardboard:  AHA A135.4.
	3. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea formaldehyde.
	4. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea formaldehyde.

	D. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1.
	1. Provide PVC or polyester edge banding complying with LMA EDG-1 on components with exposed or semiexposed edges.

	E. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required by woodwork quality standard.
	1. Manufacturer:  Subject to compliance with requirements, provide high-pressure decorative laminates by one of the following:
	a. Formica Corporation.
	b. Wilsonart International; Div. of Premark International, Inc.



	2.2 CABINET HARDWARE AND ACCESSORIES
	A. General:  Provide cabinet hardware and accessory materials associated with architectural cabinets.
	B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602,   170 degrees of opening, self-closing.
	1. Hinges:  Grass 3803, 120 degree snap-on.  Other equivalent products may be accepted if and as specifically approved by Architect by Addendum during bidding period.

	C. Back-Mounted Pulls:  BHMA A156.9, B02011.
	D. Stainless Steel Handles.
	1. Hafele, Product 117.05.610, 178 mm (7.007” overall length) / 128 mm (CTC/screw to screw).  Material/Finish:  Stainless Steel Matt.
	2. Hafele, Product 117.05.640, 370 mm (14.57” overall length) / 320 mm (CTC/screw to screw).  Material/Finish:  Stainless Steel Matt.

	E. Catches:   Push-in magnetic catches, BHMA A156.9, B03131.
	F. Shelf Rests:  BHMA A156.9, B04013;   metal, two-pin type with shelf hold-down clip.
	G. Drawer Slides:  BHMA A156.9, B05091.
	1. Heavy Duty (Grade 1HD-200):  Side mounted; full-extension type; zinc-plated steel ball-bearing slides.
	2. Box Drawer Slides:   Grade 1HD-100; for drawers not more than 6 inches (150 mm) high and 24 inches (600 mm) wide.
	3. File Drawer Slides:   Grade 1HD-200; for drawers more than 6 inches (150 mm) high or 24 inches (600 mm) wide.
	4. Trash Bin Slides:   Grade 1HD-200; for trash bins not more than 20 inches (500 mm) high and 16 inches (400 mm) wide.

	H. Door Locks:  BHMA A156.11, E07121.
	I. Drawer Locks:  BHMA A156.11, E07041.
	J. Grommets for Cable Passage through Countertops:  molded-plastic grommets and matching plastic caps with slot for wire passage.  Provide a minimum of one grommet per knee space whether indicated on the Drawings or not.
	1. Available Product:  Subject to compliance with requirements, provide   Doug Mockett & Company, Inc.,Model – GRN1, 2-5/8” OD;  Finish – Satin Nickel (17).
	2. Other equal products may be provided id and as specifically approved by Architect by Addendum during bidding period.

	K. Chain Stops shall be provided on all hinged doors adjacent to cabinets or countertops of greater depth, or adjacent to walls and shall not allow contact between the door or door pull and any adjacent surfaces.
	L. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	1. Satin Stainless Steel:  BHMA 630.

	M. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in BHMA A156.9.

	2.3 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less than 15 percent moisture content.
	B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resista...
	C. Adhesives, General:  Adhesives shall not contain urea formaldehyde.
	D. Adhesive for Bonding Plastic Laminate:     As selected by the Woodwork Fabricator.
	1. Adhesive for Bonding Edges:  Hot-melt adhesive.


	2.4 FABRICATION, GENERAL
	A. Interior Woodwork Grade:  Unless otherwise indicated, provide Premium-grade interior woodwork complying with referenced quality standard.
	B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius indicated for the following:
	1. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members and Rails:  1/16 inch (1.5 mm).

	D. Complete fabrication, including assembly, finishing, and hardware application, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site...
	1. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  Install dowels, screws, bolted connectors, and other fastening devices that can be removed after trial fitting.  Verify that various parts fit as intended and ch...

	E. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openin...
	1. Seal edges of openings in countertops with a coat of varnish.


	2.5 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
	A. Grade:  Premium.  Comply with AWI Section 300.
	B. Wood Species and Cut:  Select White Maple, Plain Sliced.  Hardwood Veneer Grade AA. .
	C. Wood Base (WB-1) Profile:  3” x ¼” thick with square edge.
	1. Finish:  Clear Coat.

	D. Backout or groove backs of flat trim members and kerf backs of other wide, flat members, except for members with ends exposed in finished work.

	2.6 DECORATIVE WALL PANELS (DWP)
	A. Decorative Wall Panel (DWP-1):
	1. Manufacturer:  Inhabit

	B. Decorative Wall Panel (DWP-2):
	1. Manufacturer:  3FORM.


	2.7 WOOD CABINETS FOR TRANSPARENT FINISH
	A. Quality Standard:  Comply with AWI Section 400
	B. Grade:  Premium.
	C. AWI Type of Cabinet Construction:  Flush overlay.
	D. Wood Species and Cut for Exposed Surfaces (WV-1): Select White Maple, Plain Sliced.  Hardwood Veneer Grade AA.
	1. Finish:  Match VT Industries, white Maple CL07.
	2. Grain Direction:  Vertically for drawer fronts, doors, and fixed panels.
	3. Matching of Veneer Leaves:  Book   match.
	4. Vertical Matching of Veneer Leaves:  End match.
	5. Veneer Matching within Panel Face:   Balance match.

	E. Semiexposed Surfaces:  Provide surface materials indicated below:
	1. Surfaces Other Than Drawer Bodies:    Compatible species to that indicated for exposed surfaces, stained to match.
	2. Drawer Sides and Backs:   Solid-hardwood lumber, stained to match species indicated for exposed surfaces.
	3. Drawer Bottoms:  Hardwood plywood.

	F. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and drawers, unless located directly under tops.
	G. Shelving Thickness:  3/4-inch thick standard shelving up to 36 inches wide.  One-inch thick shelving over 36 inches wide.

	2.8 PLASTIC-LAMINATE CABINETS
	A. Quality Standard:  Comply with AWI Section 400 and its Division 400B “Laminate Clad Cabinets”.
	B. Grade:  Premium.
	C. AWI Type of Cabinet Construction:  Flush overlay.
	D. Laminate Cladding for Exposed Surfaces (Including Shelving and Surfaces Inside Open Cabinets):  High-pressure decorative laminate complying with the following requirements:
	1. Horizontal Surfaces Other Than Tops:  Grade HGL, 1.0 mm thick.
	2. Vertical Surfaces:  Grade VGS, 0.7 mm thick.
	3.  Edges:   Per UNL Guidelines, PVC edge banding, 0.12 inch (3 mm) thick, matching laminate in color, pattern, and finish.
	4. Door and Drawer Edges:  PVC edge banding, 0.12 inch (3 mm) thick, matching laminate in color, pattern, and finish if available, or as selected by Architect from manufacturer’s full range  of colors.

	E. Materials for Semiexposed Surfaces:
	1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, Grade VGS.
	a. Edges of Plastic-Laminate Shelves:   PVC edge banding 0.04 inch (1 mm) thick, matching shelf color.
	b. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide surface of high-pressure decorative laminate, Grade VGS.

	2. Drawer Sides and Backs:  Solid-hardwood lumber.
	3. Drawer Bottoms:  Hardwood plywood.

	F. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  High-pressure decorative laminate, Grade BKL.
	G. Drawer Construction:  Fabricate with exposed fronts fastened to subfront with mounting screws from interior of body.
	1. Join subfronts, backs, and sides with glued dovetail joints.

	H. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As indicated by laminate manufacturer's designations as follows:
	a. Plastic Laminate PL-1:
	1) Manufacturer:  Formica.
	3) Color:  7223C-90 New White-Gloss Finish.



	I. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and drawers, unless located directly under tops.

	2.9 TACKBOARD (TB-1)
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alsteel

	B. Fabric-Faced Tack Surface: Fabric laminated to 1/4-inch (6 mm) thick, natural cork sheet factory laminated to 1/4-inch (6 mm) thick hardboard backing.
	1. Fabric:
	b. Pattern:  Coast Shoal.
	c. Color:  Tide.

	2. Location: Lab Reception Desk.


	2.10 PANELIZED LINEAR WOOD PANELS
	A. Manufacturer:  Rulon International, St. Augustine, Florida, 1-800-227-8566
	1. Scope:   Rulon International shall furnish all Panelized Linear Wood Panels and suspension woodbacker clips necessary to complete installation by the contractor, in accordance with plans and specifications. The standard heavy-duty 15/16" T-rail car...

	B. Product/Materials:
	1. Linear Wood Strips:  Solid White Maple with Satin Clear Finish.
	2. Panelized Linear Wood Panels:  Assembled from boards using 6” and 4 ½” modules, having wood strips ¾” inches thick x 5 ¼”, 3 ¾” inches wide with a ¾” inch space between the boards. A fiberfelt spacer shall be factory-installed between the wood stri...
	The fiberfelt spacer is provided in a standard black color. Veneer on substrate boards are  not acceptable.
	3. Panelized Linear Wood Panels:   Custom assembled in 7’ lengths. Panels shall be fastened together with flexable and woodbackers, positioned 5 1/2” from the ends and 12" on center, with overlapping attachment to the next panel for support of the sys...
	4. Wood is a natural product that will undergo changes with variations in the environment. Therefore, all dimension tolerances are ± 1/8".

	C. Suspension Systems
	1. Linear Wood Panels shall be suspended from standard heavy-duty 15/16" T-rail carriers – using direct attachment for connection.  #12-gauge wire hangers shall suspend T-rail carriers.

	D. Edges, Borders, and Perimeter Trims
	1. Edges, borders, and perimeter trims:  Designated by Architect in accordance with standard design details available.  All wood ceiling products specified shall be supplied by the ceiling manufacturer.

	E. Finishes and Colors
	1. All Panelized Linear Wood Panels shall be factory-finished with clear sealers, wood stains, or semi-transparent color treatments as selected.  All finishes shall be selected by the Architect.


	2.11 SHOP FINISHING
	A. Grade:  Provide finishes of same grades as items to be finished.
	B. General:  Shop finish transparent-finished interior architectural woodwork at fabrication shop as specified in this Section.  Refer to Division 09 painting Sections for finishing opaque-finished architectural woodwork.
	C. Finishing Materials:  Products shall comply with the testing and product requirements of the California Department of Health Services "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmen...
	D. Shop Priming:  Shop apply the prime coat including backpriming, if any, for transparent-finished items specified to be field finished.  Refer to Division 09 painting Sections for material and application requirements.
	E. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing architectural woodwork, as applicable to each unit of work.
	1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of woodwork.  Apply two coats to back of paneling and to end-grain surfaces.  Concealed surfaces of plastic-laminate-clad woodwork do not require ...

	F. Transparent Finish:
	1. Grade:  Premium Custom Economy.
	2. AWI Finish System:  Synthetic penetrating oil.
	3. AWI Finish System:  Nitrocellulose lacquer.
	4. AWI Finish System:  Catalyzed lacquer.
	5. AWI Finish System:  Acrylic lacquer.
	6. AWI Finish System:  Conversion varnish.
	7. AWI Finish System:  Catalyzed vinyl.
	8. AWI Finish System:  Catalyzed polyurethane.
	9. AWI Finish System:  Two-component polyester.
	10. Staining:  None required Match approved sample for color Match Architect's sample.
	11. Wash Coat for Stained Finish:  Apply wash-coat sealer to woodwork made from closed-grain wood before staining and finishing.
	12. Open Finish for Open-Grain Woods:  Do not apply filler to open-grain woods.
	13. Filled Finish for Open-Grain Woods:  After staining (if any), apply paste wood filler to open-grain woods and wipe off excess.  Tint filler to match stained wood.
	a. Apply wash-coat sealer after staining and before filling.

	14. Sheen:  Flat, 15-30 Satin, 31-45 Semigloss, 46-60 Gloss, 61-100 gloss units measured on 60-degree gloss meter per ASTM D 523.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.
	C. Coordination: The contractor shall furnish the layout for supports that shall be installed for suspension of panelized linear wood ceilings.  He shall furnish concrete inserts, steel deck hanger clips, or similar devices for installation, in time t...

	3.2 INSTALLATION
	A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of woodwork involved.
	B. Assemble woodwork and complete fabrication at Project site to comply with requirements for fabrication in Part 2, to extent that it was not completed in the shop.
	C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).
	D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails or finishing screws for exposed fas...
	F. Standing and Running Trim:  Install with minimum number of joints possible, using full-length pieces (from maximum length of lumber available) to greatest extent possible.  Do not use pieces less than 96 inches (2400 mm) long, except where shorter ...
	1. Fill gaps, if any, between top of base and wall with plastic wood filler, sand smooth, and finish same as wood base if finished.
	2. Install standing and running trim with no more variation from a straight line than 1/8 inch in 96 inches (3 mm in 2400 mm).

	G. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide unencumbered operation.  Complete installation of hardware and acce...
	1. Install cabinets with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other variation from a straight line.
	2. Maintain veneer sequence matching of cabinets with transparent finish.
	3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches (400 mm) o.c. with No. 10 wafer-head screws sized for 1-inch (25-mm) penetration into wood framing, blocking, or hanging strips or No. 10 wafer-head sheet m...

	H. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Align adjacent solid-surfacing-material countertops and form seams to comply with manufacturer's written recommendations using adhesive in color to match countertop.  Carefully dress joints smooth, remove surface scratches, and clean entire surface.
	2. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other variation from a straight line.
	3. Secure backsplashes to tops with concealed metal brackets at 16 inches (400 mm) o.c.
	4. Caulk space between backsplash and wall with sealant specified in Division 07 Section "Joint Sealants."

	I. Refer to Division 09 Sections for final finishing of installed architectural woodwork.
	J. Panelized Linear Wood Panel System
	1.  General:  The contractor shall install materials in accordance with Rulon International printed instructions. The installation shall comply with applicable regulations and industry standards.
	2. Perimeters:  Using a leveling device, the contractor shall layout and install the perimeter trim as specified.
	3. Suspension:  The T-rail carriers shall be suspended and leveled in a direction perpendicular to the wooden strip direction. #12-gauge wire hangers shall be used to support T-rail carriers. Hangers shall be placed at no more than 4' intervals along ...
	4. Wood Suspension:  Panelized Linear Wood Panels shall be suspended from the T-rail carrier system by woodbacker clips.


	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware.
	C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.




	Div 08.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes hollow-metal work.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Pr...
	B. Coordinate all door, frame, hardware and keying requirements with UNL Building Systems Maintenance (UNL BSM) prior to fabrication.
	1. All items associated with access control system shall be coordinated with UNL BSM.
	2. Coordinate access control locations with electrical documents.
	3. Frame Preparation for Access Controlled Openings:
	a. Provide welded-in-place mortar box in hollow metal frames for associated door hardware where required.  Verify size of device to be used with UNL BSM.

	4. Products: Refer to Section 087100 “Door Hardware”.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings:  Include the following:
	1. Elevations of each frame type.

	C. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.6 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.

	1.7 QUALITY ASSURANCE
	A. Provide doors and frames complying with Steel Door Institute “Recommended Specifications Standard Steel Doors and Frames” ANSI/SDI-100.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use non-vented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 2T4-inch-2T6T (102-mm-)6T high wood blocking.  Provide minimum 2T1/4-inch2T6T (6-mm)6T space between each stacked door to permit air circulation.

	1.9 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturer:  Subject to compliance with requirements, provide standard steel doors and frames by one of the following:
	1. CECO.

	B. Source Limitations:  Obtain hollow-metal work from single source and from single manufacturer.

	2.2 REGULATORY REQUIREMENTS
	A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings and temperature rise limits indicated, based on testing at positive pressu...
	1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed i...

	B. Fire-Rated, Borrowed-Light Assemblies:  Complying with NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing according to NFPA 257 or ...

	2.3 INTERIOR FRAMES
	A. Construct interior frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Extra-Heavy-Duty Frames:  SDI A250.8, Level 3.
	1. Physical Performance:  Level A according to SDI A250.4.
	2. Frames:
	a. Materials:  Uncoated, steel sheet, minimum thickness of 2T0.053 inch2T6T (1.3 mm), (16 gauge)6T.

	3. Exposed Finish:  Prime.


	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors:  Formed from same material as frames, minimum thickness of 2T0.042 inch2T6T (1.0 mm)6T, 6T(18 gauge) 6Tand as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.5 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 2T04Z2T6T (12G)6T coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	D. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	E. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	F. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for com...
	G. Glazing:  Comply with requirements in Section 088000 "Glazing."
	H. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 2T15-mil2T6T (0.4-mm)6T dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.6 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensu...
	B. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."
	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	a. Stud-Wall Type:  Locate anchors not more than 2T18 inches2T6T (457 mm)6T from top and bottom of frame.  Space anchors not more than 2T32 inches2T6T (813 mm)6T o.c. and as follows:
	1) Three anchors per jamb up to 2T60 inches2T6T (1524 mm)6T high.
	2) Four anchors per jamb from 2T60 to 90 inches2T6T (1524 to 2286 mm)6T high.
	3) Five anchors per jamb from 2T90 to 96 inches2T6T (2286 to 2438 mm)6T high.
	4) Five anchors per jamb plus one additional anchor per jamb for each 2T24 inches2T6T (610 mm)6T or fraction thereof above 2T96 inches2T6T (2438 mm)6T high.

	b. Postinstalled Expansion Type:  Locate anchors not more than 2T6 inches2T6T (152 mm)6T from top and bottom of frame.  Space anchors not more than 2T26 inches2T6T (660 mm)6T o.c.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates furnished as specif...
	1. Reinforce frames to receive nontemplated, mortised, and surface-mounted door hardware.
	a. Hinge:  7 gauge hinge reinforcements welded to frames, with high frequency hinge reinforcements at all hinges.
	b. Strike:  14 gauge steel.
	c. Closer:  3/16 inch by 1-1/2 inches by 14 inches steel plate.


	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with butted or mitered hairline joints.
	1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-metal work.


	2.7 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer immediately after cleaning and pretreating.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.


	2.8 ACCESSORIES
	A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness to the following tolerances:
	1. Squareness:  Plus or minus 2T1/16 inch2T6T (1.6 mm)6T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.

	C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-rated openings, install frames according to NFPA 80.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames.
	a. Squareness:  Plus or minus 2T1/16 inch2T6T (1.6 mm)6T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.


	C. Glazing:  Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.
	1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 2T9 inches2T6T (230 mm)6T o.c. and not more than 2T2 inches2T6T (51 mm)6T o.c. from each corner.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or o...
	B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	C. Protection Removal:  Immediately before final inspection, remove protective wrappings from doors and frames.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Solid-core doors with wood-veneer faces.
	2. Factory finishing flush wood doors.
	3. Factory fitting flush wood doors to frames and factory machining for hardware.

	B. Related Sections:
	1. Section 081113 “Hollow Metal Doors and Frames” for hollow metal frames.
	3. Section 088000 "Glazing" for glass view panels in flush wood doors.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of door indicated.  Include details of core and edge construction and trim for openings.  Include factory-finishing specifications.
	B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; location and extent of hardware blocking; and other pertinent data.
	1. Indicate dimensions and locations of mortises and holes for hardware.
	2. Indicate dimensions and locations of cutouts.
	3. Indicate requirements for veneer matching.
	4. Indicate doors to be factory finished and finish requirements.
	5. Indicate fire-protection ratings for fire-rated doors.

	C. Samples for Initial Selection:  For factory-finished doors.
	D. Samples for Verification:
	1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches (200 by 250 mm), for each material and finish.  For each wood species and transparent finish, provide set of three samples showing typical range of color and grain...


	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain flush wood doors from single manufacturer.
	B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork Quality Standards Illustrated."
	1. Provide AWI Quality Certification Labels or an AWI letter of licensing for Project indicating that doors comply with requirements of grades specified.

	C. Preinstallation Conference:  Conduct conference at Project site.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in plastic bags or cardboard cartons.
	C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy le...

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch (1067-by-2134-mm) section.
	b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch (0.25 mm in a 76.2-mm) span.

	2. Warranty shall also include installation and finishing that may be required due to repair or replacement of defective doors.
	3. Warranty Period for Solid-Core Interior Doors:  Life of installation.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Algoma Hardwoods, Inc.
	2. Eggers Industries.
	3. Graham; an Assa Abloy Group company.
	4. Marshfield Door Systems, Inc.

	B. Source Limitations:  Obtain flush wood doors from single manufacturer.

	2.2 FLUSH WOOD DOORS, GENERAL
	A. Quality Standard:  In addition to requirements specified, comply with WDMA I.S.1-A, "Architectural Wood Flush Doors.”
	B. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do not contain urea formaldehyde.
	C. WDMA I.S.1-A Performance Grade:  Extra Heavy Duty.
	D. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	1. Cores:  Provide core specified or mineral core as needed to provide fire-protection rating indicated.
	2. Edge Construction:  Provide edge construction with intumescent seals concealed by outer stile.  Comply with specified requirements for exposed edges.

	E. Particleboard-Core Doors:
	1. Particleboard:  ANSI A208.1, Grade LD-2, made with binder containing no urea-formaldehyde resin.

	F. Structural-Composite-Lumber-Core Doors:
	1. Structural Composite Lumber:  WDMA I.S.10.
	a. Screw Withdrawal, Face:  700 lbf (3100 N).
	b. Screw Withdrawal, Edge:  400 lbf (1780 N).


	G. Mineral-Core Doors:
	1. Core:  Noncombustible mineral product complying with requirements of referenced quality standard and testing and inspecting agency for fire-protection rating indicated.
	2. Blocking:  Provide composite blocking with improved screw-holding capability approved for use in doors of fire-protection ratings indicated as needed to eliminate through-bolting hardware.


	2.3 VENEERED-FACED DOORS FOR TRANSPARENT FINISH
	A. Interior Solid-Core Doors :
	1. Grade:  Premium, with Grade A faces.
	2. Species:  Maple.
	3. Cut:  Plain sliced (flat sliced).
	4. Match between Veneer Leaves:  Book match.
	5. Assembly of Veneer Leaves on Door Faces:  Running match.
	6. Pair Match:  Provide for doors hung in same opening or separated only by mullions.
	7. See Article 2.5 for Specifications for Flush Slab Solid Core Wood Doors.


	2.4 LIGHT FRAMES
	A. Metal Frames for Light Openings in Fire-Rated Doors:  Manufacturer's standard frame formed of 0.048-inch- (1.2-mm-) thick, cold-rolled steel sheet; factory primed for paint finish; and approved for use in doors of fire-protection rating indicated.
	B. Wood Beads for Light Openings in Wood Doors:  Provide manufacturer's standard wood beads as follows unless otherwise indicated.
	1. Wood Species:  Same species as door faces.
	2. Profile:  Manufacturer's standard shape.

	2.5  SPECIFICATIONS FOR FLUSH SLAB SOLID CORE WOOD DOORS

	2.6 FABRICATION
	A. Wood edges should also be factory fitted and machined.  Factory fitting and machining for other doors are optional.  See Evaluations.
	B. Standard fitting may be inadequate for doors 2-1/2 inches (64 mm) thick or more or for doors exposed to wide changes in humidity and temperature.
	C. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	1. Comply with requirements in NFPA 80 for fire-rated doors.

	D. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware templates.
	1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before factory machining.

	E. Openings:  Cut and trim openings through doors in factory.
	1. Light Openings:  Trim openings with moldings of material and profile indicated.
	2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with applicable requirements in Section 088000 "Glazing."


	2.7 FACTORY FINISHING
	A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be omitted on bottom edges, edges of cutouts, and mortises.

	B. Finish doors at factory.
	C. Transparent Finish:
	1. Grade:  Premium.
	2. Finish:  WDMA TR-6 catalyzed polyurethane.
	3. Effect:  Open-grain finish.
	4. Sheen:  Semigloss.
	5. Stain:  Match stain/finish on existing wood doors.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames before hanging doors.
	1. Verify that frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with level heads and plumb jambs.
	2. Reject doors with defects.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Hardware:  For installation, see Section 087100 "Door Hardware".
	B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the referenced quality standard, and as indicated.
	1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80.

	C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.
	D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project site.

	3.3 ADJUSTING
	A. Operation:  Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.



	083113-elk-es.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Access doors and frames for walls and ceilings.

	B. Related Sections include the following:
	1. Division 09 Section “Gypsum Board”.
	2. Division 23 Section "Air Duct Accessories" for heating and air-conditioning duct access doors.


	1.3 SUBMITTALS
	A. Product Data:  For each type of access door and frame indicated.  Include construction details, materials, individual components and profiles, and finishes.
	B. Shop Drawings:  Show fabrication and installation details of access doors and frames for each type of substrate.  Include plans, elevations, sections, details, and attachments to other work.
	C. Access Door and Frame Schedule:  Provide complete access door and frame schedule, including types, locations, sizes, latching or locking provisions, and other data pertinent to installation.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of access door(s) and frame(s) through one source from a single manufacturer.
	B. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size units, which may vary slightly from sizes indicated.

	1.5 COORDINATION
	A. Verification:  Determine specific locations and sizes for access doors needed to gain access to concealed plumbing, mechanical, or other concealed work, and indicate in the schedule specified in "Submittals" Article.


	PART 2 -  PRODUCTS
	2.1 STEEL MATERIALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	1. ASTM A 123/A 123M, for galvanizing steel and iron products.
	2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

	B. Steel Sheet:  Uncoated cold-rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.
	C. Steel Finishes:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation for Steel Sheet:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and rust, if present, from uncoated steel, comply...

	D. Drywall Beads:  Edge trim formed from 1T0.0299-inch1T4T (0.76-mm)4T zinc-coated steel sheet formed to receive joint compound and in size to suit thickness of gypsum board.

	2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. J. L. Industries, Inc.
	2. Karp Associates, Inc.
	3. Larsen's Manufacturing Company.
	4. Milcor Inc.
	5. Nystrom, Inc.

	B. Flush Access Doors and Frames with Exposed Trim:  Fabricated from steel sheet.
	1. Locations:  Wall and ceiling surfaces.
	3. Door:  Minimum 1T0.060-inch-1T4T (1.5-mm-)4T thick (16 gauge) sheet metal, set flush with exposed face flange of frame.
	4. Frame:  Minimum 1T0.060-inch-1T4T (1.5-mm-)4T thick (16 gauge) sheet metal with 1T1-inch-1T4T (25-mm-)4T wide, surface-mounted trim.
	5. Hinges:  Continuous piano.
	6. Lock:  Cylinder.


	2.3 FABRICATION
	A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish attachment devices and fasteners of type required to secure access panels to types of supports indicated.
	1. Exposed Flanges:  Nominal 1T1 inch1T4T (25 mm)4T wide around perimeter of frame.
	2. Provide mounting holes in frame for attachment of masonry anchors.  Furnish adjustable metal masonry anchors.

	D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed.
	1. For cylinder lock, furnish two keys per lock and key all locks alike.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with manufacturer's written instructions for installing access doors and frames.
	B. Set frames accurately in position and attach securely to supports with plane of face panels aligned with adjacent finish surfaces.
	C. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

	3.2 ADJUSTING AND CLEANING
	A. Adjust doors and hardware after installation for proper operation.
	B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire-rated service doors.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for miscellaneous steel supports.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type and size of overhead coiling door and accessory.
	1. Include construction details, material descriptions, dimensions of individual components, profiles for slats, and finishes.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished accessories.
	3. Include description of automatic closing device and testing and resetting instructions.

	B. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies, and indicate dimensions, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include points of attachment and their corresponding static and dynamic loads imposed on structure.
	4. Show locations of controls, locking devices, detectors or replaceable fusible links, and other accessories.
	5. Include diagrams for power, signal, and control wiring.

	C. Samples for Initial Selection:  Manufacturer's finish charts showing full range of colors and textures available for units with factory-applied finishes.
	1. Include similar Samples of accessories involving color selection.

	D. Samples for Verification:  For each type of exposed finish on the following components, in manufacturer's standard sizes:
	1. Curtain slats.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For overhead coiling doors to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by manufacturer for both installation and maintenance of units required for this Project.
	1. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.

	B. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at as close to neutral pressure as possible according to NFPA 252 or U...
	1. Smoke Control:  Provide doors that are listed and labeled with the letter "S" on the fire-rating label by a qualified testing agency for smoke- and draft-control based on testing according to UL 1784; with maximum air-leakage rate of 3.0 cfm/sq. ft...

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC A117.1.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS, GENERAL
	A. Source Limitations:  Obtain overhead coiling doors from single source from single manufacturer.
	1. Obtain operators and controls from overhead coiling door manufacturer.


	2.2 FIRE-RATED DOOR ASSEMBLY
	A. Fire-Rated Service Door:  Overhead fire-rated coiling door formed with curtain of interlocking metal slats.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide  Cornell Iron Works, Inc.; SmokeShield Fire Door Model ERD11 or comparable product by one of the following:
	a. Clopay Building Products.
	b. Cookson Company.
	c. McKeon Rolling Steel Door Company, Inc.
	d. Overhead Door Corporation.
	e. Raynor.
	f. Wayne-Dalton Corp.


	B. Operation Cycles:  Door components and operators capable of operating for not less than 20,000.  One operation cycle is complete when a door is opened from the closed position to the fully open position and returned to the closed position.
	C. Fire Rating:
	1. Door 105A:  3/4 hour and with smoke control.

	D. Door Curtain Material:  Galvanized steel.
	E. Door Curtain Slats:  Flat profile slats of 2-5/8-inch (67-mm) center-to-center height.
	F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats.
	G. Hood:  Galvanized steel.
	1. Shape:  Square.
	2. Mounting:  Face of wall.

	H. Electric Door Operator:
	1. Usage Classification:  Standard duty, up to 25 cycles per hour and up to 90 cycles per day.
	2. Operator Location:  Front of hood.
	3. Safety:  Listed according to UL 325 by a qualified testing agency for commercial or industrial use.
	4. Motor Exposure:  Interior.
	5. Obstruction Detection Device:  Automatic electric sensor edge on bottom bar; self-monitoring wireless type eliminating the need for a physical traveling electric cord connection between the bottom bar sensing edge device and the motor operator.  Su...
	a. Sensor Edge Bulb Color:  Black.

	6. Control Station(s):  Where shown on Drawings.

	I. Curtain Accessories:  Equip door with smoke seals, automatic closing device, and astragal.
	J. Door Finish:
	1. Material and Finish:  Cornell Iron Works, Inc.; Galvanized steel with GalvaNex coating system; Finish Color: Cornell Gray.


	2.3 MATERIALS, GENERAL
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.4 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains:  Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices.  Unless otherwise indicated, provide slats of thickness and...
	1. Steel Door Curtain Slats:  Zinc-coated (galvanized), cold-rolled structural steel sheet; complying with ASTM A 653/A 653M, with G90 (Z275) zinc coating; nominal sheet thickness (coated) of 0.028 inch (0.71 mm); and as required.

	B. Bottom Bar for Service Doors:  Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) thick; fabricated from manufacturer's standard hot-dip galvanized steel, stainless steel, or aluminum extrusions to match curt...
	C. Astragal for Interior Doors:  Equip each door bottom bar with a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.
	D. Curtain Jamb Guides:  Manufacturer's standard angles or channels and angles of same material and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to ...

	2.5 HOODS
	A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and bottom edges for stiffness.  Form closed ends for surfac...
	1. Galvanized Steel:  Nominal 0.028-inch- (0.71-mm-) thick, hot-dip galvanized steel sheet with G90 (Z275) zinc coating, complying with ASTM A 653/A 653M.
	2. Include automatic drop baffle on fire-rated doors to guard against passage of smoke or flame.


	2.6 CURTAIN ACCESSORIES
	A. Smoke Seals:  Equip each fire-rated door with replaceable smoke-seal perimeter gaskets or brushes for smoke and draft control as required for door listing and labeling by a qualified testing agency.
	B. Astragal for Interior Doors:  Equip each door bottom bar with a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.
	C. Automatic-Closing Device for Fire-Rated Doors:  Equip each fire-rated door with an automatic-closing device or holder-release mechanism and governor unit complying with NFPA 80 and an easily tested and reset release mechanism.  Release mechanism fo...
	1. Replaceable fusible links with temperature rise and melting point of 165 deg F (74 deg C) interconnected and mounted on both sides of door opening.
	2. Local smoke detector and door-holder-release devices.
	3. Power failure (outage).
	4. Building fire-detection and -alarm systems and manufacturer's standard door-holder-release devices.


	2.7 COUNTERBALANCING MECHANISM
	A. General:  Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings.  Use ...
	B. Counterbalance Barrel:  Fabricate spring barrel of manufacturer's standard hot-formed, structural-quality, seamless carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up curtain without distortion of slats and to limit b...
	C. Counterbalance Spring:  One or more oil-tempered, heat-treated steel helical torsion springs.  Size springs to counterbalance weight of curtain, with uniform adjustment accessible from outside barrel.  Secure ends of springs to barrel and shaft wit...
	1. Fire-Rated Doors:  Equip with auxiliary counterbalance spring and prevent tension release from main counterbalance spring when automatic closing device operates.

	D. Torsion Rod for Counterbalance Shaft:  Fabricate of manufacturer's standard cold-rolled steel, sized to hold fixed spring ends and carry torsional load.
	E. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.8 ELECTRIC DOOR OPERATORS
	A. General:  Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operation-cycles requirement specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit,...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Cornell Iron Works, Inc,; M100 Model FS Motor Operator or comparable product by one of the following:
	a. Chamberlain Group, Inc. (The).

	2. Comply with NFPA 70.
	3. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification:  Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Door Operator Location(s):  Operator location indicated for each door.
	1. Front-of-Hood Mounted:  Operator is mounted to the right or left door head plate with the operator on coil side of the door-hood assembly and connected to the door drive shaft with drive chain and sprockets.  Front clearance is required for this ty...

	D. Motors:  Reversible-type motor for motor exposure indicated.
	1. Electrical Characteristics:
	a. Phase:  Single phase.
	b. Volts:  120 V.
	c. Hertz:  60.

	2. Motor Size:  Minimum size as indicated.  If not indicated, large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without e...
	3. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring:  Manufacturer's standard unless otherwise indicated.
	4. Coordinate wiring requirements and electrical characteristics of motors and other electrical devices with building electrical system and each location where installed.

	E. Limit Switches:  Equip each motorized door with adjustable switches interlocked with motor controls and set to automatically stop door at fully opened and fully closed positions.
	F. Obstruction Detection Devices:  External entrapment protection consisting of indicated automatic safety sensor capable of protecting full width of door opening.  For fire-rated doors, activation delays closing.
	1. Electric Sensor Edge:  Automatic safety sensor edge, located within astragal or weather stripping mounted to bottom bar.  Contact with sensor activates device.  Connect to control circuit using manufacturer's standard take-up reel or self-coiling c...
	a. Self-Monitoring Type:  Four-wire configured device designed to interface with door operator control circuit to detect damage to or disconnection of sensor edge.


	G. Control Station:  Flush mounted, keyed control station in fixed location labeled "Open" and "Close with “Stop” push-button; NEMA 1B.
	1. Interior units, full-guarded, surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6, Type 1 enclosure.


	2.9 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products (AMP 500-06)" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.10 STEEL AND GALVANIZED-STEEL FINISHES
	A. Baked Enamel Finish:  Manufacturer's standard baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions for cleaning, pretreatment, application, and minimum dry film thickness.
	1. Basis-of-Design:  Cornell Iron Works, Inc.; GalvaNex coating system, Cornell Gray.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates areas and conditions, with Installer present, for compliance with requirements for substrate construction and other conditions affecting performance of the Work.
	B. Examine locations of electrical connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Install overhead coiling doors, hoods, controls, and operators at the mounting locations indicated for each door.
	C. Accessibility:  Install overhead coiling doors, switches, and controls along accessible routes in compliance with regulatory requirements for accessibility.
	D. Fire-Rated Doors:  Install according to NFPA 80.
	E. Smoke-Control Doors:  Install according to NFPA 80 and NFPA 105.
	F. Power-Operated Doors:  Install according to UL 325.

	3.3 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Test and adjust controls and safety devices.  Replace damaged and malfunctioning controls and equipment.
	3. Test door closing when activated by detector or alarm-connected fire-release system.  Reset door-closing mechanism after successful test.  Resetting of spring tension or mechanical dropouts shall not be required.


	3.4 ADJUSTING
	A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.
	B. Lubricate bearings and sliding parts as recommended by manufacturer.
	C. Adjust seals to provide tight fit around entire perimeter.

	3.5 MAINTENANCE SERVICE
	A. Initial Maintenance Service:  Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by skilled employees of coiling-door Installer.  Include quarterly preventive maintenance, repair or replacement of wor...
	1. Perform maintenance, including emergency callback service, during the school’s non-student occupancy hours.


	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead coiling doors.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior   swinging and sliding all-glass entrance doors.
	2. Interior   all-glass storefronts.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for overhead-steel support for all-glass systems.
	3. Division 26 Sections for electrical wiring, connections, and installation of remote-control switches for electrically operated sliding glass entrance doors.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for all-glass system.

	B. Shop Drawings:  For all-glass entrances and storefronts.
	1. Include plans, elevations, and sections.
	2. Include details of fittings and glazing, including isometric drawings of rail fittings.
	3. Door hardware locations, mounting heights, and installation requirements.
	4. Templates and diagrams:  Submit templates, wiring diagrams, fabrication details, and other information to providers of related work to coordinate the proper installation of the all glass automatic sliding entrance.

	C. Samples for Verification:  For each type of exposed finish indicated, prepared on Samples of size indicated below.
	1. Metal Finishes:  6-inch- (150-mm-) long sections of   rail fittings, accessory fittings, and other items.
	2. Glass:  6 inches (150 mm) square, showing exposed-edge finish.
	3. Door Hardware:  For exposed door hardware of each type, in specified finish, full size.

	D. Entrance Door Hardware Schedule:  Prepared by or under supervision of supplier, detailing fabrication and assembly of entrance door hardware, as well as procedures and diagrams.  Coordinate final entrance door hardware schedule with doors   and rel...
	E. Delegated-Design Submittal:  For all-glass systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and testing agency.
	B. Product Test Reports:  For all-glass systems, for tests performed by a qualified testing agency.
	C. Sample Warranty:  For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For all-glass systems to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.
	C. Product Options:  Information on Drawings and in Specifications establishes requirements for aesthetic effects and performance characteristics of assemblies.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of c...
	1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If changes are proposed, submit comprehensive explanatory data to Architect for review.

	D. Provide all glass automatic sliding entrance doors that meet the requirements of ANSI/BHMA A156.10; American National Standard for Power Operated Doors.
	E. Engineering Responsibility:  Prepare data for all-glass systems, including Shop Drawings, based on testing and engineering analysis of manufacturer’s standard units in systems similar to those indicated for this Project.

	1.8 MOCKUPS
	A. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Build mockup of typical all-glass system as shown on Drawings.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 WARRANTY
	A. Special Warranty:  Manufacturer’s standarad form in which manufacturer agrees to repair or replace components of all-glass systems that do not comply with requirements or that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection.
	b. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	c. Failure of operating components.

	2. Warranty Period:  Two years from date of Substantial Completion.


	1.10 MAINTENANCE SERVICE
	A.      Initial Maintenance Service:   Beginning at Substantial Completion, provide 12 months' full


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design all-glass entrances and storefronts.
	B. General Performance:  Comply with performance requirements specified, as determined by testing of all-glass entrances and storefronts representing those indicated for this Project without failure due to defective manufacture, fabrication, installat...
	C. Structural Loads:
	1. Deflection Limits:  Deflection normal to glazing plane is limited to 1/175 of clear span or 3/4 inch (19 mm), whichever is smaller.

	D. Thermal Movements:  Allow for thermal movements resulting from ambient and surface temperature changes.
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements,  provide products by one of the following:
	1. UAlpha Door & Rail, IncU.
	2. UBlumcraft of Pittsburgh; C.R. Laurence Co, IncU.
	3. UOldcastle BuildingEnvelopeU.
	4. record-usa.
	5. UVitro AmericaU.


	2.3 METAL COMPONENTS
	A. Fitting Configuration:
	1. Manual-Swinging, All-Glass Entrance Doors:     Continuous rail fitting at top and bottom
	2. Power-Sliding, All-Glass Entrance Doors:  Continuous rail fitting at top and bottom.
	3. All-Glass Storefronts:   Continuous rail fitting at top and bottom as indicated on the Drawings.

	B. Rail Fittings:
	1. Material:      Stainless-steel-clad aluminum.
	2. Height:
	a. Top Rail:  3-1/2 inches (89 mm).
	b. Bottom Rail:    As indicated.

	3. Profile:     Square.
	4. End Caps:  Manufacturer's standard precision-fit end caps for rail fittings.

	C. Accessory Fittings:  Match  rail-fitting  metal and finish for the following:
	1. Overhead doorstop.
	2. Center-housing lock.
	3. Glass-support-fin brackets.

	D. Anchors and Fastenings:  Concealed.
	E. Weather Stripping:  Pile type; replaceable without removing all-glass entrance doors from pivots.
	F. Materials:
	1. Aluminum:  ASTM B 221 (ASTM B 221M), with strength and durability characteristics of not less than Alloy 6063-T5.
	2. Stainless-Steel Cladding:  ASTM A 666, Type 304.
	a. Finish:  No. 4 directional satin finish.



	2.4 GLASS
	A. Glass:  ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated surfaces), Type I (transparent), tested for surface and edge compression per ASTM C 1048 and for impact strength per 16 CFR 1201 for Category II materials.
	1. Class 1:  Clear monolithic.
	a. Thickness:   1/2 inch (13 mm) minimum.
	b. Locations:  As indicated.

	2. Exposed Edges:  Machine ground and flat polished.
	3. Butt Edges:  Flat ground.
	4. Corner Edges:  Lap-joint corners with exposed edges polished.


	2.5 ENTRANCE DOOR HARDWARE
	A. General:  Heavy-duty entrance door hardware units in sizes, quantities, and types recommended by manufacturer for all-glass entrance systems indicated.  For exposed parts, match metal and finish of   rail fittings.
	B. Concealed Overhead Closers and Pivots:  Center hung; BHMA A156.4, Grade 1; including cases, bottom arms, top walking beam pivots, plates, and accessories required for complete installation.
	1. Swing:  Single and Double acting.
	a. Positive Dead Stop:  Coordinated with hold-open angle if any, or at angle selected.
	b. 180 degree pivots at Door 217.

	2. Hold Open:    None.
	3. Opening-Force Requirements:
	a. Accessible Interior Swinging and Sliding Doors:  Not more than 5 lbf (22.2 N) to fully open door.


	C. Concealed Overhead Holder:  BHMA A156.8, Grade 1, with dead-stop setting coordinated with concealed overhead closer.
	D. Push-Pull Set:  As specified in Section 087100 “Door Hardware”.
	E. Single-Door and Active-Leaf Locksets:  As specified in Section 087100 “Door Hardware”.
	F. Inactive-Leaf Locksets:  Bottom-fitting or bottom-rail deadbolt.
	G. Cylinders:  As specified in Section 087100 "Door Hardware."

	2.6 Automatic-Sliding Entrance Doors
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide the following:
	1. Manufacturer:  record-usa.
	2. Product:  Series 5200 Sophisticate All Glass Sliding Entrance.  Complete including operator, glass sliding doors, headers with roller track, bottom door glides and activation devices.
	3. Doors:  Entrance header shall be extruded aluminum with removable access cover with concealed, replaceable lifetime warranty roller track and integrated anti-derail extrusion.          Doors shall consist of top and bottom rails with 1/2” clear tem...
	4. Operator:  Manufacturer’s standard operator that shall provide fully adjustable open, close and check speeds; safety-first recycle/stop feature if closing/opening is obstructed; LCD display panel with the following modes: automatic, off, exit only,...
	5. Security:  The sliding doors shall be fitted with a high security deadbolt lock mounted in the bottom rail of each door leaf.
	6. Finish:  Stainless steel clad aluminum.
	7. Safety Devices:  Provide manufacturer’s standard infrared safety beams.  Beams shall not be active when doors are closed.
	8. Activating Devices:  Provide motion sensor.
	9. Door Hardware:  Door Hardware provided by door supplier.  For door hardware provided by others, see Section 087100 “Door Hardware”.
	10. Electrical Requirements:  120VAC, 60 Hz, 1 Phase, 15 amp service to each operator header on a separate, dedicated circuit routed into the header.


	2.7 BUTT-GLAZING SEALANTS
	A. Single-Component, Nonsag, Acid-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Uses NT, G, and A.
	1. UProductsU:  Subject to compliance with requirements,  provide one of the following:
	a. UBostik, IncU; Chem-Calk 1200.
	b. UDow Corning CorporationU; 999-A.
	c. UGE Advanced Materials - SiliconesU; Construction SCS1200.
	d. UPecora CorporationU; 860.
	e. UPolymeric Systems, IncU; PSI-601.
	f. USchnee-Morehead, IncU; SM5732 Polyglaze.
	g. UTremco IncorporatedU; Proglaze.


	B. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L.

	2.8 FABRICATION
	A. Provide holes and cutouts in glass to receive hardware, fittings, and accessory fittings before tempering glass.  Do not cut, drill, or make other alterations to glass after tempering.
	1. Fully temper glass using horizontal (roller-hearth) process, and fabricate so that when glass is installed, roll-wave distortion is parallel with bottom edge of door or lite.

	B. Factory assemble components and factory install hardware and fittings to greatest extent possible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install all-glass systems and associated components according to manufacturer's written instructions.
	B. Set units level, plumb, and true to line, with uniform joints.
	C. Maintain uniform clearances between adjacent components.
	D. Lubricate hardware and other moving parts according to manufacturer's written instructions.
	E. Install butt-joint sealants according to manufacturer's instructions and as specified in Section 079200 "Joint Sealants".

	3.3 ADJUSTING AND CLEANING
	A. Adjust all-glass entrance doors and hardware to produce smooth operation and tight fit at contact points.
	B. Remove excess sealant and glazing compounds and dirt from surfaces.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the furnishing of all door hardware specified herein, listed in the Hardware Schedule, or required by the Drawings.
	B. Where items of hardware not definitely or correctly specified are required for completion of the work a statement of such omission, error, or other discrepancy should be directed to the Architect, prior to the date specified for receipt of proposal...
	C. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 08 Section "Hollow Metal Doors and Frames" for silencers integral with hollow metal frames.
	2. Division 08 Section "Flush Wood Doors" for factory prefitting and factory premachining of doors for door hardware.
	3. Division 26 Section for electrical connections including conduit and wiring for door controls and operators
	4. Division 28 “Fire Detection and Alarm Systems” for conduit for door control system.


	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 01 Specification sections.
	B. Product data including manufacturers' technical product data for each item of door hardware, installation instructions, maintenance of operating parts and finish, and other information necessary to show compliance with requirements.
	C. Final hardware schedule coordinated with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	1. Final Hardware Schedule Content:  Based on hardware indicated, organize schedule into "hardware sets" indicating complete designations of every item required for each door or opening.  Include the following information:
	a. Type, style, function, size, and finish of each hardware item.
	b. Name and manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of each hardware set cross referenced to indications on Drawings both on floor plans and in door and frame schedule.
	e. Explanation of all abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for hardware.
	g. Door and frame sizes and materials.
	h. Keying information.

	2. Submittal Sequence:  Submit final schedule at earliest possible date particularly where acceptance of Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule.  Include with schedule the product...
	3. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's final instructions on keying of locks has been fulfilled.

	D. Templates for doors, frames, and other work specified to be factory prepared for the installation of door hardware.  Check shop drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply ...

	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges, closers, etc.) from a single manufacturer.
	B. Supplier Qualifications:  A recognized architectural door hardware supplier, with warehousing facilities in the Project's vicinity, that has a record of successful in-service performance for supplying door hardware similar in quantity, type, and qu...
	1. Design Coordination:  Coordinate all door, frame, hardware and keying requirements with UNL Building Systems Maintenance (UNL BSM).
	2. Require supplier to meet with Owner to finalize keying requirements and to obtain final instructions in writing.

	C. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies with NFPA Standard No. 80 and requirements of authorities having jurisdiction.  Provide only items of door hardware that are listed and are identical to products test...

	1.5 PRODUCT HANDLING
	A. Tag each item or package separately with identification related to final Hardware Schedule, and include basic installation instructions with each item or package.
	B. Packaging of door hardware is responsibility of supplier.  As material is received by hardware supplier from various manufacturers, sort and repackage in containers clearly marked with appropriate hardware set number to match set numbers of approve...
	C. Inventory door hardware jointly with representatives of hardware supplier and hardware installer until each is satisfied that count is correct.
	D. Deliver individually packaged door hardware items promptly to place of installation (shop or Project site).

	1.6 MAINTENANCE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by manufacturers for various products listed below.  Such products are listed in the schedule by specific reference to manufacturer's catalog numbers.  Except as otherwise in...
	B. List of Manufacturers:

	2.2 KEY CABINET
	A. Manufacturers and Respective Catalog Numbers:
	B. Furnish one Model RWC or AWC key cabinet with a capacity of 1.5 times the number of key sets, complete with a two-tag key system and all accessories.

	2.3 ACCESSORIES AND ATTACHMENTS
	A. Furnish all necessary hardware accessories such as wood or machine screws, bolts, nuts, anchors, toggle bolts, and other fasteners, each of the type, size, material and finish for its intended purpose and each according to the material to which the...

	2.4 KEYING REQUIREMENTS
	A. General: Supplier will meet with UNL Building Systems Maintenance (UNL BSM) to finalize keying requirements and obtain final instructions in writing.
	1. Lockset Cylinders to be delivered to UNL Key Services:  All lockset cylinders to be delivered to UNL Key Services by the Contractor prior to their installation.  Cylinders packages shall be marked with opening number, function or location, and proj...

	B. Key System: Provide a Factory Registered “GGMK” system utilizing a restricted keyway.
	C. Keying Requirements:
	1. General: The building will have a unique fire/life safety Master Key system with as many sub-masters as necessary to accommodate the different departments housed within the building.  The Master Key System and individual keying of locks will be det...
	2. Supplier must obtain in writing from UNL Building Systems Maintenance (UNL BSM)  authorization to purchase master keys and bitting lists.
	3. All keys shall be cut on nickel silver blanks stamped “RESTRICTED-DO NOT DUPLICATE”.
	4. Provide “Visual Key Control” on all cylinders and keys.
	5. Supply “Bitting list with set-up chart” to Owner.
	a. All keys furnished for the project shall be supplied by the lockset supplier, and furnished with a biting list and comprehensive key schedule.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install hardware in accordance with manufacturer's recommendations and instructions.
	B. Install hardware on UL labeled openings in accordance with manufacturer's requirements, so as to maintain the label.
	C. Mortise and cut to close tolerance and conceal evidence of cutting the finished work.
	D. Remove, cover or protect hardware after fitting until paint or other finish is applied; permanently install hardware after finishing operations are complete.
	E. Install closers on the room side of corridor doors, stair side of stairways, and interior side of exterior doors.  Install closers to have a maximum opening force of 8 pounds of pressure at exterior doors and 5 pounds of pressure at interior doors....
	F. Mounting Heights:
	1. Install hardware at mounting heights conforming to the recommended mounting locations of the Builders' Hardware Manufacturers Association.
	2. Install wall stops, wall holders, and magnetic holders to strike near top of doors, but not more than 78 inches from the finished floor line; install wall stops to engage knobs, levers or pulls.  Locate floor stops as closer to adjacent surfaces as...

	G. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant complying with requirements specified in Division 07 Section "Joint Sealants."

	3.2 ADJUSTING, CLEANING AND DEMONSTRATING
	A. Adjust and check each operating item of hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly or as intended for the application made.
	1. Where door hardware is installed more than one month prior to acceptance or occupancy of a space or area, return to the installation during the week prior to acceptance or occupancy and make final check and adjustment of all hardware items in such ...

	B. Clean adjacent surfaces soiled by hardware installation.
	C. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and hardware finishes.
	D. Six-Month Adjustment:  Approximately six months after the date of Substantial Completion, the Installer, accompanies by representatives of the manufacturers of latchsets and locksets and of door control devices, and of other major hardware supplier...
	1. Examine and re-adjust each item of door hardware as necessary to restore function of doors and hardware to comply with specified requirements.
	2. Consult with and instruct Owner's personnel in recommended additions to the maintenance procedures.
	3. Replace hardware items that have deteriorated or failed due to faculty design, materials, or installation of hardware units.
	4. Prepare a written report of current and predictable problems (of substantial nature in the performance of the hardware.


	3.3 HARDWARE SETS
	B. HARDWARE SETS:

	HARDWARE SET NO.  2 DOOR #105
	HARDWARE SET NO.  6 DOOR #100, 203, 215A
	HARDWARE SET NO.  7 DOOR #201
	(LOCKABLE PULL FUNCTION)
	HARDWARE SET NO.  8    DOOR #205
	HARDWARE SET NO.  9 DOOR #222, 225
	HARDWARE SET NO.  10 DOOR #206, 207, 208, 209, 210
	HARDWARE SET NO.  11 DOOR #106, 107
	(PUSH/PULL DEADBOLT FUNCTION)
	HARDWARE SET NO.  12 DOOR #213, 214, 215
	(PUSH/PULL FUNCTION)
	HARDWARE SET NO.  13 DOOR #105A, 227, 227A
	HARDWARE SET NO.  14 DOOR #211
	HARDWARE SET NO.  15 DOOR #221, 224
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Windows.
	2. Doors.
	3. Storefront framing.
	4. Interior borrowed lites.


	1.3 DEFINITIONS
	A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036.
	C. Interspace:  Space between lites of an insulating-glass unit.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Installed glazing systems shall withstand normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, or instal...
	B. Delegated Design:  Design glass, including comprehensive engineering analysis according to ASTM E 1300  by a qualified professional engineer, using the following design criteria:
	1. Design Wind Pressures:  As indicated on Drawings.
	2. Design Wind Pressures:  Determine design wind pressures applicable to Project according to ASCE/SEI 7, based on heights above grade indicated on Drawings.
	a. Wind Design Data:  As indicated on the Structural Drawings.

	3. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, design glass to resist design wind pressure based on glass type factors for short-duration load.

	C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on glass framing members and glazing components.
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Glass Samples:    Submit samples as follows:
	1. For each type of glass product other than clear monolithic vision glass; 12 inches (300 mm) square.
	a. Coated glass.
	b. Insulating glass.


	C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same designations indicated on Drawings.
	D. Delegated-Design Submittal:  For glass indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For installers.
	B. Product Certificates:  For glass and glazing products, from manufacturer.
	C. Warranties:  Sample of special warranties.

	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings:  A qualified insulating-glass manufacturer who is approved by coated-glass manufacturer.
	B. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are certified under the National Glass Association's Certified Glass Installer Program.
	C. Source Limitations for Glass:  Obtain coated float glass and insulating glass from single source from single manufacturer for each glass type.
	D. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for each product and installation method.
	E. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	1. GANA Publications:  GANA's "Glazing Manual."
	2. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

	F. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark glazing with certification label of the SGCC or another certification agency acceptable to authorities having jurisdiction or the manufacturer.  Label shall indi...
	G. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of IGCC.
	H. Preinstallation Conference:  Conduct conference at Project site.
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review temporary protection requirements for glazing during and after installation.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing units to avoid hermetic seal ruptures due to altitude change.

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or ...
	1. Do not install glazing sealants when ambient and substrate temperature conditions are outside limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C).


	1.10 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period.  Deterioration of coated glass is de...
	1. Warranty Period:  10 years from date of Substantial Completion.

	B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  Deterioration of insulating glass...
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in thicknesses as needed to comply with requirements indicated.
	B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated float glass, or Kind FT heat-treated float glass as needed to comply with "Performance Requirements" Article.  Where heat-strengthened glass is indicated,...
	C. Thermal and Optical Performance Properties:  Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites of thickness indicated.
	2. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite.
	3. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K).
	4. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.
	5. Visible Reflectance:  Center-of-glazing values, according to NFRC 300.


	2.2 GLASS PRODUCTS
	A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.
	B. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of kind and condition indicated.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	2. For uncoated glass, comply with requirements for Condition A.
	3. For coated vision glass, comply with requirements for Condition C (other coated glass).


	2.3 INSULATING GLASS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. As specified in the “Insulating Glass Types” Article of this Section.

	B. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified according to ASTM E 2190, and complying with other requirements specified.
	1. Sealing System:  Dual seal, with polyisobutylene and silicone primary and secondary.
	2. Spacer:  Aluminum with mill or clear anodic finish.
	3. Desiccant:  Molecular sieve or silica gel, or blend of both.

	C. Glass:  Comply with applicable requirements in "Glass Products" Article as indicated by designations in "Insulating-Glass Types" Article.

	2.4 GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to maintain watertight seal, made from one of the following:
	1. Neoprene complying with ASTM C 864.
	2. EPDM complying with ASTM C 864.
	3. Silicone complying with ASTM C 1115.
	4. Thermoplastic polyolefin rubber complying with ASTM C 1115.

	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned neoprene, EPDM, silicone or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II, black; of profile and hardness required to maintain watertight seal.
	1. Application:  Use where soft compression gaskets will be compressed by inserting dense compression gaskets on opposite side of glazing or pressure applied by means of pressure-glazing stops on opposite side of glazing.


	2.5 GLAZING SEALANTS
	A. General:
	1. Compatibility:  Provide glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and app...
	2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range.

	B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 100/50, use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Dow Corning Corporation; 790.
	b. GE Advanced Materials - Silicones; SilPruf LM SCS2700.
	c. May National Associates, Inc.; Bondaflex Sil 290.
	d. Pecora Corporation; 890.
	e. Sika Corporation, Construction Products Division; SikaSil-C990.
	f. Tremco Incorporated; Spectrem 1.



	2.6 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass manufacturers f...
	1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
	2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.

	B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; and complying with AAMA 800 for the following types:
	1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
	2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a full bead of liquid sealant.


	2.7 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

	2.8 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...

	2.9 MONOLITHIC-GLASS TYPES
	A. Glass Type CTG:  Clear fully tempered float glass.
	1. Thickness:  6.0 mm.
	2. Provide safety glazing labeling.


	2.10 INSULATING-GLASS TYPES
	A. Glass Type CTIG:  Low-E-coated, clear insulating glass.
	1. Basis of Design Product:  Viracon Solarscreen Low-E Insulating Glass VE 1-2M.
	2. Overall Unit Thickness:  1 inch (25 mm).
	3. Thickness of Each Glass Lite:  6.0 mm.
	4. Outdoor Lite:  Clear Float glass, fully tempered.
	5. Interspace Content:  ½- inch airspace.
	6. Indoor Lite:  Clear Float glass, fully tempered.
	7. Low-E Coating:  VE-2M Sputtered on second surface.
	8. Visible Light Transmittance:  70 percent.
	9. Reflectance Visible Light-Exterior:  11 percent.
	10. Winter Nighttime U-Factor:  0.29.
	11. Summer Daytime U-Factor:  0.26.
	12. Solar Heat Gain Coefficient:  0.38.
	13. Shading Coefficient:  0.44.
	14. Light to Solar Gain Ratio:  1.84.
	15. Provide safety glazing labeling

	B. Glass Type CTIG-1:  Low-E-coated, clear insulating glass.
	1. Basis of Design Product:  Viracon Solarscreen Low-E Insulating Glass VE 1-2M.
	2. Overall Unit Thickness:  1 inch (25 mm).
	3. Outdoor Lite (Escalator Core 227):  1/4” thick Clear Float glass, fully tempered.
	4. Interspace Content:  1/4- inch airspace.
	5. Indoor Lite (Hard Court 101):  1/2" Clear Float glass, fully tempered.
	6. Low-E Coating:  VE-2M Sputtered on second surface.
	7. Visible Light Transmittance:  70 percent.
	8. Reflectance Visible Light-Exterior:  11 percent.
	9. Winter Nighttime U-Factor:  0.29.
	10. Summer Daytime U-Factor:  0.26.
	11. Solar Heat Gain Coefficient:  0.38.
	12. Shading Coefficient:  0.44.
	13. Light to Solar Gain Ratio:  1.84.
	14. Provide safety glazing labeling



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep systems.
	3. Minimum required face and edge clearances.
	4. Effective sealing between joints of glass-framing members.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.
	B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks in the completed work.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Adjust glazing channel dimensions as required by Project conditions during installation to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm).
	1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requ...
	2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to sealant width.  With glazing tape, use thickness slightly less than final compressed thickness of tape.

	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	J. Set glass lites with proper orientation so that coatings face exterior or interior as specified.
	K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended by gasket manufacturer.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward cent...
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.

	3.5 GASKET GLAZING (DRY)
	A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable sto...
	D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and press firmly against soft compression gasket.  Install dense compression gaskets and pressure-glazing stops, applying pressure uniformly to compression ...
	E. Install gaskets so they protrude past face of glazing stops.

	3.6 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking weep systems until seala...
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	3.7 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glas...
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in wr...
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manually operated roller shades with single rollers and with double rollers.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting roller shades and accessories.
	2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for light-blocking shades with a sealant.


	1.3 ALLOWANCES
	A. Roller shades are part of Window-Covering Allowance.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include styles, material descriptions, construction details, dimensions of individual components and profiles, features, finishes, and operating instructions for roller shades.

	B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	1. Motor-Operated Shades:  Include details of installation and diagrams for power, signal, and control wiring.

	C. Samples:  For each exposed product and for each color and texture specified, 10 inches (250 mm) long.
	D. Samples for Initial Selection:  For each type and color of shadeband material.
	1. Include Samples of accessories involving color selection.

	E. Samples for Verification:  For each type of roller shade.
	1. Shadeband Material:  Not less than 10 inches (250 mm) 3 inches (76 mm) square.  Mark inside face of material if applicable.
	2. Roller Shade:  Full-size operating unit, not less than 16 inches (400 mm) wide by 36 inches (900 mm) long for each type of roller shade indicated.
	3. Installation Accessories:  Full-size unit, not less than 10 inches (250 mm) long.

	F. Roller-Shade Schedule:  Use same designations indicated on Interior Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of shadeband material, signed by product manufacturer.
	C. Product Test Reports:  For each type of shadeband material, for tests performed by manufacturer and witnessed by a qualified testing agency a qualified testing agency.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roller shades to include in maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and shadeband material indicated, but no fewer than two units.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when o...
	B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operating hardwa...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1.  MechoShade Systems, Inc.

	B. Source Limitations:  Obtain roller shades from single source from single manufacturer.

	2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS RS-1
	A. Provide the following:
	1.  Manfucturer:  MechoShade
	2.  Style:  Mecho/5 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric:  Equinox 0100 Series
	4.  Color:  Flax 0103

	B.  Manual Clutch:  Manufacturers standard manual clutch system for size of shade required.  All manual clutch shades must include a lift assist mechanism.
	C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.

	2.3 MOTOR-OPERATED, DOUBLE-ROLLER SHADES RS-2
	A. Provide the following:
	1.  Manfucaturer:  MechoShade
	2.  Style:   Electro/3 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric 1:  Black out
	4.  Color:  TBD
	5.  Fabric 2:  EruoTwill 6000 Series+/- 3% Openness
	6.  Color:  Silver Birch 6006
	B.   Motors shall be asynchronous capacitor start and run, single phase type operating on 120V-60HZ.  They shall have planetary type gears, solenoid activated disc brakes and built-in limit switch units.  Each motor must be thermally protected, tubula...

	C. Controls:
	1.   Shades shall be operated individually or in groups by means of one or more double pole, double throw switches.
	2.   Shade manufacturer shall furnish all electrical control equipment, shades and accessories for a complete installation and single-source responsibility.

	2.4 MATERIALS
	A.   Accessories:
	1.  Intermediate Brackets:  as required.
	B.   Roller Tube shall be extruded aluminum of sufficient diameter and wall thickness to prevent excessive deflection along its length, and will have a double sided adhesive strip applied for exact and firm mounting of the fabric.  A minimum of one tu...
	1.  Shades, 10 feet or more wide must have gear reduction lifting/clutch mechanism.
	C.   Hem Bar shall be either 1/8” x 1” or 3/16” x 1 1 ½” extruded aluminum bar depending on size of shade, pocketed in lower end of fabric by thermal seal.
	D.   Shade retention systems may be required to maintain shade position where HVAC registers are directly in front of the floor to ceiling windows.
	E.   Single Shade Pocket shall be 3-5/16” wide x 5” high extruded aluminum enclosure with a 3” wide access flap for use when the shade is to be recessed into the ceiling pocket or completely concealed.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, accurate locations of connections to building electrical system, and other conditions affecting...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ROLLER-SHADE INSTALLATION
	A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions.
	1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches (51 mm) interior face of glass.  Allow clearances for window operation hardware.

	B. Electrical Connections:  Connect motor-operated roller shades to building electrical system.
	C. Location of RS-1 and RS-2.  Refer to A13.1 drawings for window locations and type.

	3.3 ADJUSTING
	A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.

	3.4 CLEANING AND PROTECTION
	A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain motor-operated roller shades.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal laboratory casework, with wood doors and drawer fronts.
	2. Filler and closure panels.
	3. Laboratory countertops.
	4. Shelves.
	5. Laboratory cup sinks.
	6. Laboratory accessories.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking for anchoring laboratory casework.
	2. Section 092216 "Non-Structural Metal Framing" for reinforcements in metal-framed partitions for anchoring laboratory casework.
	3. Section 096513 "Resilient Base and Accessories" for resilient base applied to metal laboratory casework.


	1.3 DEFINITIONS
	A. MDF:  Medium-density fiberboard.
	B. Hardwood Plywood:  A panel product composed of layers, or plies, of veneer, or of veneers in combination with lumber core, hardboard core, MDF core, or particleboard core, joined with adhesive and faced both front and back with hardwood veneers.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .

	1.5 COORDINATION
	A. Coordinate layout and installation of framing and reinforcements for support of laboratory casework.
	B. Coordinate installation of laboratory casework with installation of other laboratory equipment.

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For laboratory casework.  Include plans, elevations, sections, and attachment details.
	1. Indicate types and sizes of cabinets.
	2. Indicate locations of hardware and keying of locks.
	3. Indicate locations and types of service fittings.
	4. Indicate locations of blocking and reinforcements required for installing laboratory casework.
	5. Include details of support framing system.
	6. Include details of exposed conduits, if required, for service fittings.
	7. Indicate locations of and clearances from adjacent walls, doors, windows, other building components, and other laboratory equipment.
	8. Include coordinated dimensions for laboratory equipment specified in other Sections.

	C. Keying Schedule:  Include schematic keying diagram and index each key set to unique designations that are coordinated with the Contract Documents.
	D. Samples for Initial Selection:  For factory-applied finishes and other materials requiring color selection.
	E. Samples for Verification:  For each type of cabinet finish and each type of countertop material, in manufacturer's standard sizes.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer.
	B. Product Test Reports for Casework:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory casework with requirements of specified product standard and system structural performance s...
	C. Product Test Reports for Countertop Surface Material:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory countertop surface materials with requirements specified for chemical and...

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish complete touchup kit for each type and color of metal laboratory casework provided.  Include fillers, primers, paints, and other materials necessary to perform permanent repairs to damaged laboratory casework finish.
	B. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Cabinet Mounting Clips and Related Hardware:  Quantity equal to 5 percent of amount installed, but no fewer than 20 of each type.


	1.9 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that produces casework of types indicated for this Project that has been tested for compliance with SEFA 8 M  .

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Protect finished surfaces during handling and installation with protective covering of polyethylene film or other suitable material.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install laboratory casework until building is enclosed, utility roughing-in and wet work are complete and dry, and temporary HVAC system is operating and maintaining temperature and relative humidity at...
	B. Locate concealed framing, blocking, and reinforcements that support casework by field measurements before being enclosed, and indicate measurements on Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  products by Kewaunee Scientific Corporation; Laboratory Products Group, or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pr...
	1. Manufacturer:  Kewaumee Scientific Corporation; Laboratory Products Group.
	a. Products:
	1) Fixed Metal Cabinets:  Research Collection Laboratory Furniture.
	2) Free Standing Workstations:  Enterprise Free Standing Laboratory Workstation System.



	B. Source Limitations:  Obtain laboratory casework from single source from single manufacturer unless otherwise indicated.
	C. Product Designations:  Drawings indicate sizes and configurations of laboratory casework by referencing designated manufacturer's catalog numbers.  Other manufacturers' laboratory casework of similar sizes and similar door and drawer configurations...

	2.2 PERFORMANCE REQUIREMENTS
	A. Casework Product Standard:  Comply with SEFA 8 M, "Laboratory Grade Metal Casework."
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.3 FIXED METAL CABINETS
	A. Manufacturer/Product:  Kewnaunee Scientific Corporation; Research Collection.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.

	C. Wood Door and Drawer Front Materials:
	1. General:  Provide materials that are selected and arranged for compatible grain and color.  Do not use materials adjacent to one another that are noticeably dissimilar in color, grain, figure, or natural character markings.
	2. Style – 16:  The outer drawer and door head shall be 3/4" thick, square edged, Maple, particleboard core plywood with 1/8” solid Maple edging.  Drawer heads shall be grooved on backside to interlock with channel formation in drawer body.  Drawer an...
	a. Maple Finish:  #201 Natural Maple.


	D. Hardware and Trim:
	1. Drawer and Door Pulls:  Chrome plated wire– 6 – Pull shall be of modern design, offering a comfortable handgrip, and be securely fastened to doors and drawers with screws.

	E. Steel Base Cabinet Construction:
	F. Steel Swinging Door Upper Cabinet Construction:

	2.4  FREE STANDING LABORATORY WORKSTATION SYSTEM
	A. Manufacturer/Product:   Kewaunee Scientific Corporation; Enterprise Free Standing Laboratory Workstation System.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.
	1. Worksurface Support Frame:
	2. Single-sided Rear Frame Support Structure:
	a. The rear frame support structure shall be 84” in height and nominal lengths of 60”.
	b. Rear frame support structures shall consist of two (2) 2” diameter tube vertical members, with horizontal framing members. The vertical members shall allow the installation of service fittings.
	c. The vertical members shall be able to accommodate up to three services each and  a duplex electrical receptacle or data outlet.
	d. Vertical members shall include non-marring, 3/8” diameter, levelers.
	e. All rear frame support structures in widths of 60” wide and over shall have a center support to accommodate split shelving.
	f. The vertical members shall have shelf/accessory slots punched on 1” increments on the front starting at 55” above AFF to top of upright.
	g. Rear frame support structures shall incorporate upper and intermediate horizontal cross rails. The intermediate cross rail shall support an integral two channel raceway with removable access panel. The raceway can be specified with electrical & dat...


	D. WorkSurfaces:  Counter tops shall be as indicated on the drawings or as indicated by model number, and all clips, screws and parts for fastening top to table frame and/or cabinet shall be included.
	1. Molded epoxy resin tops shall be molded from a modified epoxy resin that has been especially compounded and cured to provide the optimum physical and chemical resistance properties required of a heavy-duty laboratory table top. Tops and curbs shall...
	a. Manufacturer:  Durcon, Inc.

	1. Adjustable Shelves for Enterprise tables shall be supported by 11 gauge brackets which mount to the slots in the rear frame support structure. They shall be adjustable in height on 1" increments.
	2. Wall Standards for wall mounted shelving shall utilize a 2” diameter tube to match the vertical members of the single-sided rear frame support structure. The slot pattern shall allow for 1” height adjustment.
	3. Shelves shall be depths of  9", and 12" and nominal lengths of 30” to match the slots on the rear frame support structure
	4. Shelf Materials:

	F. Casework:  Casework for the Enterprise Freestanding Laboratory Casework system shall include suspended base cabinets 25” high.
	1. Steel Casework (Research Collection)
	a. Research Collection:  Style 16 casework shall be full overlay construction, with matching vertical grain wood doors and drawer fronts overlapping the cabinet face frame. The doors and drawer fronts shall be 3/4" thick, and offer a variety of attach...
	1) For wood door and drawer front materials, hardware , and cabinet construction see Article 2.4 of this Section.



	G. Ceiling Service Panel
	1. Ceiling utility panel providing a means to mount and connect electrical outlets, data outlets and quick connect service fixtures.
	a. Utility panel shall be minimum 16-gauge cold rolled steel with finish as specified for metal fabrications.

	7. Nominal Dimensions:
	a. Size: 24 inches by 24 inches.  Exact size of tile shall be coordinated with ceiling grid system profile as specified in Division 09, detailed on the Drawings and as submitted.

	8. Hold-Down Clips:  Coordinate with Division 09 contractors to provide a minimum of six hold-down clips at each utility ceiling tile.


	2.5 COUNTERTOP    AND CUP SINK MATERIALS
	A. Epoxy:  Factory-molded, modified epoxy-resin formulation with smooth, nonspecular finish.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following:
	a. UDurcon, IncU.

	2. Physical Properties:
	a. Flexural Strength:  Not less than 10,000 psi (70 MPa).
	b. Modulus of Elasticity:  Not less than 2,000,000 psi (1400 MPa).
	c. Hardness (Rockwell M):  Not less than 100.
	d. Water Absorption (24 Hours):  Not more than 0.02 percent.
	e. Heat Distortion Point:  Not less than 260 deg F (127 deg C).

	3. Chemical Resistance:  Epoxy-resin material has the following ratings when tested with indicated reagents according to NEMA LD 3, Test Procedure 3.4.5:
	a. No Effect:  Acetic acid (98 percent), acetone, ammonium hydroxide (28 percent), benzene, carbon tetrachloride, dimethyl formamide, ethyl acetate, ethyl alcohol, ethyl ether, methyl alcohol, nitric acid (70 percent), phenol, sulfuric acid (60 percen...

	4. Slight Effect:  Chromic acid (60 percent) and sodium hydroxide (50 percent).Color:       Match Durcon, Inc., Graphite.


	2.6 METAL CABINET FINISH
	A. General:  Prepare, treat, and finish welded assemblies after assembling.  Prepare, treat, and finish components that are to be assembled with mechanical fasteners before assembling.  Prepare, treat, and finish concealed surfaces same as exposed sur...
	B. Preparation:  After assembly, clean surfaces of mill scale, rust, oil, and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.
	C. Chemical-Resistant Finish:  Immediately after cleaning and pretreating, apply laboratory casework manufacturer's standard two-coat, chemical-resistant, baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufac...
	1. Chemical and Physical Resistance of Finish System:  Finish complies with acceptance levels of cabinet surface finish tests in SEFA 8 M.  Acceptance level for chemical spot test shall be no more than four Level 3 conditions.
	2. Colors for Metal Laboratory Casework Finish:   Match Kewaunee Scientific Corporation, #78 Snow White.


	2.7 COUNTERTOPS   AND SINKS
	A. Countertops, General:  Provide units with smooth surfaces in uniform plane, free of defects.  Make exposed edges and corners straight and uniformly beveled.  Provide front and end overhang of 1 inch (25 mm), with continuous drip groove on underside...
	B. Sinks, General:  Provide sizes indicated or laboratory casework manufacturer's closest standard size of equal or greater volume, as approved by Architect.
	1. Outlets:  Provide with strainers and tailpieces, NPS 1-1/2 (DN 40), unless otherwise indicated.

	C. Epoxy Countertops  and Sinks:
	1. Countertop Fabrication:  Fabricate with factory cutouts for sinks, holes for service fittings and accessories, and butt joints assembled with epoxy adhesive and concealed metal splines.
	a. Countertop Configuration:  Flat,   1 inch (25 mm) thick, with   rounded edge and corners, and with drip groove and   applied backsplash.
	b. Countertop Construction:  Uniform throughout full thickness.


	D. Cup Sinks:  Epoxy, 3-by-9-inch (75-by-228-mm) oval .


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances, location of reinforcements, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF CABINETS
	A. Comply with installation requirements in SEFA 2.3.  Install level, plumb, and true; shim as required, using concealed shims.  Where laboratory casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners conce...
	1. Variation of Tops of Base Cabinets from Level:  1/16 inch in 10 feet (1.5 mm in 3 m).
	2. Variation of Bottoms of Upper Cabinets from Level:  1/8 inch in 10 feet (3 mm in 3 m).
	3. Variation of Faces of Cabinets from a True Plane:  1/8 inch in 10 feet (3 mm in 3 m).
	4. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch (0.8 mm).
	5. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch (1.5 mm).

	B. Base Cabinets:  Fasten cabinets to utility-space framing, partition framing, wood blocking, or reinforcements in partitions, with fasteners spaced not more than 16 inches (400 mm) o.c.  Bolt adjacent cabinets together with joints flush, tight, and ...
	C. Wall Cabinets:  Fasten to hanging strips, masonry, partition framing, blocking, or reinforcements in partitions.  Fasten each cabinet through back, near top, at not less than 16 inches (400 mm) o.c.
	D. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises.
	E. Adjust laboratory casework and hardware so doors and drawers align and operate smoothly without warp or bind and contact points meet accurately.  Lubricate operating hardware as recommended by manufacturer.

	3.3 INSTALLATION OF COUNTERTOPS
	A. Comply with installation requirements in SEFA 2.3.  Abut top and edge surfaces in one true plane with flush hairline joints and with internal supports placed to prevent deflection.  Locate joints only where indicated on Shop Drawings.
	B. Field Jointing:  Where possible, make in same manner as shop-made joints, using dowels, splines, fasteners, adhesives, and sealants recommended by manufacturer.  Shop prepare edges for field-made joints.
	C. Fastening:
	1. Secure epoxy countertops to cabinets with epoxy cement, applied at each corner and along perimeter edges at not more than 48 inches (1200 mm) o.c.
	2. Where necessary to penetrate countertops with fasteners, countersink heads approximately 1/8 inch (3 mm), and plug hole flush with material equal to countertop in chemical resistance, hardness, and appearance.

	D. Provide required holes and cutouts for service fittings.
	E. Provide scribe moldings for closures at junctures of countertop, curb, and splash with walls as recommended by manufacturer for materials involved.  Match materials and finish to adjacent laboratory casework.  Use chemical-resistant, permanently el...
	F. Carefully dress joints smooth, remove surface scratches, and clean entire surface.

	3.4 INSTALLATION OF SINKS
	A. Comply with installation requirements in SEFA 2.3.
	B. Drop-in Installation of Epoxy   Cup Sinks:  Rout groove in countertop to receive sink rim if not shop prepared.  Set sink in adhesive and fill remainder of groove with sealant or adhesive.  Use procedures and products recommended by sink and counte...

	3.5 INSTALLATION OF LABORATORY ACCESSORIES
	A. Install accessories according to Shop Drawings, installation requirements in SEFA 2.3, and manufacturer's written instructions.
	B. Securely fasten adjustable shelving supports, and steel shelves, to partition framing, wood blocking, or reinforcements in partitions.
	C. Install shelf standards plumb and at heights to align shelf brackets for level shelves.  Install shelving level and straight, closely fitted to other work where indicated.

	3.6 CLEANING AND PROTECTING
	A. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to match original factory finish, as approved by Architect.
	B. Protect countertop surfaces during construction with 6-mil (0.15-mm) plastic or other suitable water-resistant covering.  Tape to underside of countertop at a minimum of 48 inches (1200 mm) o.c.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Quartz agglomerate countertops and backsplashes.

	B. Related Sections:
	1. Section 224100 "Residential Plumbing Fixtures" for nonintegral sinks,  and plumbing fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For countertop materials and sinks.
	B. Shop Drawings:  For countertops.  Show materials, finishes, edge and backsplash profiles, methods of joining, and cutouts for plumbing fixtures.
	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...

	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Verify dimensions of countertops by field measurements after base cabinets are installed but before countertop fabrication is complete.

	1.5 COORDINATION
	A. Coordinate locations of utilities that will penetrate countertops or backsplashes.


	PART 2 -  PRODUCTS
	2.1 QUARTZ AGGLOMERATE COUNTERTOPS
	A. Configuration:  Provide countertops with the following front and backsplash style:
	1. Front:  Refer to drawing details.
	2. Backsplash:  Radius edge with 3/8-inch (9.5-mm) radius.
	3. Endsplash:  Matching backsplash.

	B. Countertops:  Refer to drawings for thickness, quartz agglomerate with front edge built up with same material.
	C. Backsplashes:  1/2-inch- (12.7-mm-) thick quartz agglomerate.
	D. Fabrication:  Fabricate tops in one piece with shop-applied edges and backsplashes unless otherwise indicated.  Comply with quartz agglomerate manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
	1. Fabricate with loose backsplashes for field assembly.


	2.2 COUNTERTOP MATERIALS
	A. Particleboard:  ANSI A208.1, made with binder containing no urea formaldehyde.
	1. Recycled Content:  Not less than the standard percentage of preconsumer or postconsumer recycled content.

	B. Plywood:  Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch sanded.
	C. Adhesives:  Adhesives shall not contain urea formaldehyde.
	D. Quartz Agglomerate:  Solid sheets consisting of quartz aggregates bound together with a matrix of filled plastic resin and complying with the "Physical Characteristics of Materials" Article of ANSI SS1.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following.
	2. Dupont Zodiaq Colors and Patterns:  As indicated by manufacturer's designations.
	3. a.  SS-1:
	4. 1)  Manufacturer:  Quartz Master LLC
	5. 2) Color:  QM 1001 Beach White
	6. b.  SS-2:
	7. 1)  Manufacturer:  Dupont Zodiaq
	8. 2)  Color:  Indus Red



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m).
	B. Fasten countertops by screwing through corner blocks of base units into underside of countertop.  Pre-drill holes for screws as recommended by manufacturer.  Align adjacent surfaces and, using adhesive in color to match countertop, form seams to co...
	1. Install backsplashes and endsplashes to comply with manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manually operated roller shades with single rollers and with double rollers.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting roller shades and accessories.
	2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for light-blocking shades with a sealant.


	1.3 ALLOWANCES
	A. Roller shades are part of Window-Covering Allowance.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include styles, material descriptions, construction details, dimensions of individual components and profiles, features, finishes, and operating instructions for roller shades.

	B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	1. Motor-Operated Shades:  Include details of installation and diagrams for power, signal, and control wiring.

	C. Samples:  For each exposed product and for each color and texture specified, 10 inches (250 mm) long.
	D. Samples for Initial Selection:  For each type and color of shadeband material.
	1. Include Samples of accessories involving color selection.

	E. Samples for Verification:  For each type of roller shade.
	1. Shadeband Material:  Not less than 10 inches (250 mm) 3 inches (76 mm) square.  Mark inside face of material if applicable.
	2. Roller Shade:  Full-size operating unit, not less than 16 inches (400 mm) wide by 36 inches (900 mm) long for each type of roller shade indicated.
	3. Installation Accessories:  Full-size unit, not less than 10 inches (250 mm) long.

	F. Roller-Shade Schedule:  Use same designations indicated on Interior Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of shadeband material, signed by product manufacturer.
	C. Product Test Reports:  For each type of shadeband material, for tests performed by manufacturer and witnessed by a qualified testing agency a qualified testing agency.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roller shades to include in maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and shadeband material indicated, but no fewer than two units.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when o...
	B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operating hardwa...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1.  MechoShade Systems, Inc.

	B. Source Limitations:  Obtain roller shades from single source from single manufacturer.

	2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS RS-1
	A. Provide the following:
	1.  Manfucturer:  MechoShade
	2.  Style:  Mecho/5 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric:  Equinox 0100 Series
	4.  Color:  Flax 0103

	B.  Manual Clutch:  Manufacturers standard manual clutch system for size of shade required.  All manual clutch shades must include a lift assist mechanism.
	C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.

	2.3 MOTOR-OPERATED, DOUBLE-ROLLER SHADES RS-2
	A. Provide the following:
	1.  Manfucaturer:  MechoShade
	2.  Style:   Electro/3 Bracket with fascia and 4124 Recessed Ceiling Pocket.
	3.  Fabric 1:  Black out
	4.  Color:  TBD
	5.  Fabric 2:  EruoTwill 6000 Series+/- 3% Openness
	6.  Color:  Silver Birch 6006
	B.   Motors shall be asynchronous capacitor start and run, single phase type operating on 120V-60HZ.  They shall have planetary type gears, solenoid activated disc brakes and built-in limit switch units.  Each motor must be thermally protected, tubula...

	C. Controls:
	1.   Shades shall be operated individually or in groups by means of one or more double pole, double throw switches.
	2.   Shade manufacturer shall furnish all electrical control equipment, shades and accessories for a complete installation and single-source responsibility.

	2.4 MATERIALS
	A.   Accessories:
	1.  Intermediate Brackets:  as required.
	B.   Roller Tube shall be extruded aluminum of sufficient diameter and wall thickness to prevent excessive deflection along its length, and will have a double sided adhesive strip applied for exact and firm mounting of the fabric.  A minimum of one tu...
	1.  Shades, 10 feet or more wide must have gear reduction lifting/clutch mechanism.
	C.   Hem Bar shall be either 1/8” x 1” or 3/16” x 1 1 ½” extruded aluminum bar depending on size of shade, pocketed in lower end of fabric by thermal seal.
	D.   Shade retention systems may be required to maintain shade position where HVAC registers are directly in front of the floor to ceiling windows.
	E.   Single Shade Pocket shall be 3-5/16” wide x 5” high extruded aluminum enclosure with a 3” wide access flap for use when the shade is to be recessed into the ceiling pocket or completely concealed.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, accurate locations of connections to building electrical system, and other conditions affecting...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ROLLER-SHADE INSTALLATION
	A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions.
	1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches (51 mm) interior face of glass.  Allow clearances for window operation hardware.

	B. Electrical Connections:  Connect motor-operated roller shades to building electrical system.
	C. Location of RS-1 and RS-2.  Refer to A13.1 drawings for window locations and type.

	3.3 ADJUSTING
	A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.

	3.4 CLEANING AND PROTECTION
	A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain motor-operated roller shades.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal laboratory casework, with wood doors and drawer fronts.
	2. Filler and closure panels.
	3. Laboratory countertops.
	4. Shelves.
	5. Laboratory cup sinks.
	6. Laboratory accessories.

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood blocking for anchoring laboratory casework.
	2. Section 092216 "Non-Structural Metal Framing" for reinforcements in metal-framed partitions for anchoring laboratory casework.
	3. Section 096513 "Resilient Base and Accessories" for resilient base applied to metal laboratory casework.


	1.3 DEFINITIONS
	A. MDF:  Medium-density fiberboard.
	B. Hardwood Plywood:  A panel product composed of layers, or plies, of veneer, or of veneers in combination with lumber core, hardboard core, MDF core, or particleboard core, joined with adhesive and faced both front and back with hardwood veneers.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site .

	1.5 COORDINATION
	A. Coordinate layout and installation of framing and reinforcements for support of laboratory casework.
	B. Coordinate installation of laboratory casework with installation of other laboratory equipment.

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For laboratory casework.  Include plans, elevations, sections, and attachment details.
	1. Indicate types and sizes of cabinets.
	2. Indicate locations of hardware and keying of locks.
	3. Indicate locations and types of service fittings.
	4. Indicate locations of blocking and reinforcements required for installing laboratory casework.
	5. Include details of support framing system.
	6. Include details of exposed conduits, if required, for service fittings.
	7. Indicate locations of and clearances from adjacent walls, doors, windows, other building components, and other laboratory equipment.
	8. Include coordinated dimensions for laboratory equipment specified in other Sections.

	C. Keying Schedule:  Include schematic keying diagram and index each key set to unique designations that are coordinated with the Contract Documents.
	D. Samples for Initial Selection:  For factory-applied finishes and other materials requiring color selection.
	E. Samples for Verification:  For each type of cabinet finish and each type of countertop material, in manufacturer's standard sizes.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer.
	B. Product Test Reports for Casework:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory casework with requirements of specified product standard and system structural performance s...
	C. Product Test Reports for Countertop Surface Material:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating compliance of laboratory countertop surface materials with requirements specified for chemical and...

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish complete touchup kit for each type and color of metal laboratory casework provided.  Include fillers, primers, paints, and other materials necessary to perform permanent repairs to damaged laboratory casework finish.
	B. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Cabinet Mounting Clips and Related Hardware:  Quantity equal to 5 percent of amount installed, but no fewer than 20 of each type.


	1.9 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that produces casework of types indicated for this Project that has been tested for compliance with SEFA 8 M  .

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Protect finished surfaces during handling and installation with protective covering of polyethylene film or other suitable material.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install laboratory casework until building is enclosed, utility roughing-in and wet work are complete and dry, and temporary HVAC system is operating and maintaining temperature and relative humidity at...
	B. Locate concealed framing, blocking, and reinforcements that support casework by field measurements before being enclosed, and indicate measurements on Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  products by Kewaunee Scientific Corporation; Laboratory Products Group, or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pr...
	1. Manufacturer:  Kewaumee Scientific Corporation; Laboratory Products Group.
	a. Products:
	1) Fixed Metal Cabinets:  Research Collection Laboratory Furniture.
	2) Free Standing Workstations:  Enterprise Free Standing Laboratory Workstation System.



	B. Source Limitations:  Obtain laboratory casework from single source from single manufacturer unless otherwise indicated.
	C. Product Designations:  Drawings indicate sizes and configurations of laboratory casework by referencing designated manufacturer's catalog numbers.  Other manufacturers' laboratory casework of similar sizes and similar door and drawer configurations...

	2.2 PERFORMANCE REQUIREMENTS
	A. Casework Product Standard:  Comply with SEFA 8 M, "Laboratory Grade Metal Casework."
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.3 FIXED METAL CABINETS
	A. Manufacturer/Product:  Kewnaunee Scientific Corporation; Research Collection.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.

	C. Wood Door and Drawer Front Materials:
	1. General:  Provide materials that are selected and arranged for compatible grain and color.  Do not use materials adjacent to one another that are noticeably dissimilar in color, grain, figure, or natural character markings.
	2. Style – 16:  The outer drawer and door head shall be 3/4" thick, square edged, Maple, particleboard core plywood with 1/8” solid Maple edging.  Drawer heads shall be grooved on backside to interlock with channel formation in drawer body.  Drawer an...
	a. Maple Finish:  #201 Natural Maple.


	D. Hardware and Trim:
	1. Drawer and Door Pulls:  Chrome plated wire– 6 – Pull shall be of modern design, offering a comfortable handgrip, and be securely fastened to doors and drawers with screws.

	E. Steel Base Cabinet Construction:
	F. Steel Swinging Door Upper Cabinet Construction:

	2.4  FREE STANDING LABORATORY WORKSTATION SYSTEM
	A. Manufacturer/Product:   Kewaunee Scientific Corporation; Enterprise Free Standing Laboratory Workstation System.
	B. Metal:  Cold-rolled, commercial steel (CS) sheet, complying with ASTM A 1008/A 1008M; matte finish; suitable for exposed applications.  Cabinet bodies. drawer bodies. shelves, drawer heads and door assemblies shall be fabricated from cold rolled st...
	1. Cold rolled sheet steel shall be prime grade; roller leveled, and shall be treated at the mill to be free of scale, ragged edges, deep scratches or other injurious effects.  All gauges shall be U.S. Standard.
	1. Worksurface Support Frame:
	2. Single-sided Rear Frame Support Structure:
	a. The rear frame support structure shall be 84” in height and nominal lengths of 60”.
	b. Rear frame support structures shall consist of two (2) 2” diameter tube vertical members, with horizontal framing members. The vertical members shall allow the installation of service fittings.
	c. The vertical members shall be able to accommodate up to three services each and  a duplex electrical receptacle or data outlet.
	d. Vertical members shall include non-marring, 3/8” diameter, levelers.
	e. All rear frame support structures in widths of 60” wide and over shall have a center support to accommodate split shelving.
	f. The vertical members shall have shelf/accessory slots punched on 1” increments on the front starting at 55” above AFF to top of upright.
	g. Rear frame support structures shall incorporate upper and intermediate horizontal cross rails. The intermediate cross rail shall support an integral two channel raceway with removable access panel. The raceway can be specified with electrical & dat...


	D. WorkSurfaces:  Counter tops shall be as indicated on the drawings or as indicated by model number, and all clips, screws and parts for fastening top to table frame and/or cabinet shall be included.
	1. Molded epoxy resin tops shall be molded from a modified epoxy resin that has been especially compounded and cured to provide the optimum physical and chemical resistance properties required of a heavy-duty laboratory table top. Tops and curbs shall...
	a. Manufacturer:  Durcon, Inc.

	1. Adjustable Shelves for Enterprise tables shall be supported by 11 gauge brackets which mount to the slots in the rear frame support structure. They shall be adjustable in height on 1" increments.
	2. Wall Standards for wall mounted shelving shall utilize a 2” diameter tube to match the vertical members of the single-sided rear frame support structure. The slot pattern shall allow for 1” height adjustment.
	3. Shelves shall be depths of  9", and 12" and nominal lengths of 30” to match the slots on the rear frame support structure
	4. Shelf Materials:

	F. Casework:  Casework for the Enterprise Freestanding Laboratory Casework system shall include suspended base cabinets 25” high.
	1. Steel Casework (Research Collection)
	a. Research Collection:  Style 16 casework shall be full overlay construction, with matching vertical grain wood doors and drawer fronts overlapping the cabinet face frame. The doors and drawer fronts shall be 3/4" thick, and offer a variety of attach...
	1) For wood door and drawer front materials, hardware , and cabinet construction see Article 2.4 of this Section.



	G. Ceiling Service Panel
	1. Ceiling utility panel providing a means to mount and connect electrical outlets, data outlets and quick connect service fixtures.
	a. Utility panel shall be minimum 16-gauge cold rolled steel with finish as specified for metal fabrications.

	7. Nominal Dimensions:
	a. Size: 24 inches by 24 inches.  Exact size of tile shall be coordinated with ceiling grid system profile as specified in Division 09, detailed on the Drawings and as submitted.

	8. Hold-Down Clips:  Coordinate with Division 09 contractors to provide a minimum of six hold-down clips at each utility ceiling tile.


	2.5 COUNTERTOP    AND CUP SINK MATERIALS
	A. Epoxy:  Factory-molded, modified epoxy-resin formulation with smooth, nonspecular finish.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following:
	a. UDurcon, IncU.

	2. Physical Properties:
	a. Flexural Strength:  Not less than 10,000 psi (70 MPa).
	b. Modulus of Elasticity:  Not less than 2,000,000 psi (1400 MPa).
	c. Hardness (Rockwell M):  Not less than 100.
	d. Water Absorption (24 Hours):  Not more than 0.02 percent.
	e. Heat Distortion Point:  Not less than 260 deg F (127 deg C).

	3. Chemical Resistance:  Epoxy-resin material has the following ratings when tested with indicated reagents according to NEMA LD 3, Test Procedure 3.4.5:
	a. No Effect:  Acetic acid (98 percent), acetone, ammonium hydroxide (28 percent), benzene, carbon tetrachloride, dimethyl formamide, ethyl acetate, ethyl alcohol, ethyl ether, methyl alcohol, nitric acid (70 percent), phenol, sulfuric acid (60 percen...

	4. Slight Effect:  Chromic acid (60 percent) and sodium hydroxide (50 percent).Color:       Match Durcon, Inc., Graphite.


	2.6 METAL CABINET FINISH
	A. General:  Prepare, treat, and finish welded assemblies after assembling.  Prepare, treat, and finish components that are to be assembled with mechanical fasteners before assembling.  Prepare, treat, and finish concealed surfaces same as exposed sur...
	B. Preparation:  After assembly, clean surfaces of mill scale, rust, oil, and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.
	C. Chemical-Resistant Finish:  Immediately after cleaning and pretreating, apply laboratory casework manufacturer's standard two-coat, chemical-resistant, baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufac...
	1. Chemical and Physical Resistance of Finish System:  Finish complies with acceptance levels of cabinet surface finish tests in SEFA 8 M.  Acceptance level for chemical spot test shall be no more than four Level 3 conditions.
	2. Colors for Metal Laboratory Casework Finish:   Match Kewaunee Scientific Corporation, #78 Snow White.


	2.7 COUNTERTOPS   AND SINKS
	A. Countertops, General:  Provide units with smooth surfaces in uniform plane, free of defects.  Make exposed edges and corners straight and uniformly beveled.  Provide front and end overhang of 1 inch (25 mm), with continuous drip groove on underside...
	B. Sinks, General:  Provide sizes indicated or laboratory casework manufacturer's closest standard size of equal or greater volume, as approved by Architect.
	1. Outlets:  Provide with strainers and tailpieces, NPS 1-1/2 (DN 40), unless otherwise indicated.

	C. Epoxy Countertops  and Sinks:
	1. Countertop Fabrication:  Fabricate with factory cutouts for sinks, holes for service fittings and accessories, and butt joints assembled with epoxy adhesive and concealed metal splines.
	a. Countertop Configuration:  Flat,   1 inch (25 mm) thick, with   rounded edge and corners, and with drip groove and   applied backsplash.
	b. Countertop Construction:  Uniform throughout full thickness.


	D. Cup Sinks:  Epoxy, 3-by-9-inch (75-by-228-mm) oval .


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances, location of reinforcements, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF CABINETS
	A. Comply with installation requirements in SEFA 2.3.  Install level, plumb, and true; shim as required, using concealed shims.  Where laboratory casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners conce...
	1. Variation of Tops of Base Cabinets from Level:  1/16 inch in 10 feet (1.5 mm in 3 m).
	2. Variation of Bottoms of Upper Cabinets from Level:  1/8 inch in 10 feet (3 mm in 3 m).
	3. Variation of Faces of Cabinets from a True Plane:  1/8 inch in 10 feet (3 mm in 3 m).
	4. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch (0.8 mm).
	5. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch (1.5 mm).

	B. Base Cabinets:  Fasten cabinets to utility-space framing, partition framing, wood blocking, or reinforcements in partitions, with fasteners spaced not more than 16 inches (400 mm) o.c.  Bolt adjacent cabinets together with joints flush, tight, and ...
	C. Wall Cabinets:  Fasten to hanging strips, masonry, partition framing, blocking, or reinforcements in partitions.  Fasten each cabinet through back, near top, at not less than 16 inches (400 mm) o.c.
	D. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises.
	E. Adjust laboratory casework and hardware so doors and drawers align and operate smoothly without warp or bind and contact points meet accurately.  Lubricate operating hardware as recommended by manufacturer.

	3.3 INSTALLATION OF COUNTERTOPS
	A. Comply with installation requirements in SEFA 2.3.  Abut top and edge surfaces in one true plane with flush hairline joints and with internal supports placed to prevent deflection.  Locate joints only where indicated on Shop Drawings.
	B. Field Jointing:  Where possible, make in same manner as shop-made joints, using dowels, splines, fasteners, adhesives, and sealants recommended by manufacturer.  Shop prepare edges for field-made joints.
	C. Fastening:
	1. Secure epoxy countertops to cabinets with epoxy cement, applied at each corner and along perimeter edges at not more than 48 inches (1200 mm) o.c.
	2. Where necessary to penetrate countertops with fasteners, countersink heads approximately 1/8 inch (3 mm), and plug hole flush with material equal to countertop in chemical resistance, hardness, and appearance.

	D. Provide required holes and cutouts for service fittings.
	E. Provide scribe moldings for closures at junctures of countertop, curb, and splash with walls as recommended by manufacturer for materials involved.  Match materials and finish to adjacent laboratory casework.  Use chemical-resistant, permanently el...
	F. Carefully dress joints smooth, remove surface scratches, and clean entire surface.

	3.4 INSTALLATION OF SINKS
	A. Comply with installation requirements in SEFA 2.3.
	B. Drop-in Installation of Epoxy   Cup Sinks:  Rout groove in countertop to receive sink rim if not shop prepared.  Set sink in adhesive and fill remainder of groove with sealant or adhesive.  Use procedures and products recommended by sink and counte...

	3.5 INSTALLATION OF LABORATORY ACCESSORIES
	A. Install accessories according to Shop Drawings, installation requirements in SEFA 2.3, and manufacturer's written instructions.
	B. Securely fasten adjustable shelving supports, and steel shelves, to partition framing, wood blocking, or reinforcements in partitions.
	C. Install shelf standards plumb and at heights to align shelf brackets for level shelves.  Install shelving level and straight, closely fitted to other work where indicated.

	3.6 CLEANING AND PROTECTING
	A. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to match original factory finish, as approved by Architect.
	B. Protect countertop surfaces during construction with 6-mil (0.15-mm) plastic or other suitable water-resistant covering.  Tape to underside of countertop at a minimum of 48 inches (1200 mm) o.c.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Quartz agglomerate countertops and backsplashes.

	B. Related Sections:
	1. Section 224100 "Residential Plumbing Fixtures" for nonintegral sinks,  and plumbing fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For countertop materials and sinks.
	B. Shop Drawings:  For countertops.  Show materials, finishes, edge and backsplash profiles, methods of joining, and cutouts for plumbing fixtures.
	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...

	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Verify dimensions of countertops by field measurements after base cabinets are installed but before countertop fabrication is complete.

	1.5 COORDINATION
	A. Coordinate locations of utilities that will penetrate countertops or backsplashes.


	PART 2 -  PRODUCTS
	2.1 QUARTZ AGGLOMERATE COUNTERTOPS
	A. Configuration:  Provide countertops with the following front and backsplash style:
	1. Front:  Refer to drawing details.
	2. Backsplash:  Radius edge with 3/8-inch (9.5-mm) radius.
	3. Endsplash:  Matching backsplash.

	B. Countertops:  Refer to drawings for thickness, quartz agglomerate with front edge built up with same material.
	C. Backsplashes:  1/2-inch- (12.7-mm-) thick quartz agglomerate.
	D. Fabrication:  Fabricate tops in one piece with shop-applied edges and backsplashes unless otherwise indicated.  Comply with quartz agglomerate manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
	1. Fabricate with loose backsplashes for field assembly.


	2.2 COUNTERTOP MATERIALS
	A. Particleboard:  ANSI A208.1, made with binder containing no urea formaldehyde.
	1. Recycled Content:  Not less than the standard percentage of preconsumer or postconsumer recycled content.

	B. Plywood:  Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch sanded.
	C. Adhesives:  Adhesives shall not contain urea formaldehyde.
	D. Quartz Agglomerate:  Solid sheets consisting of quartz aggregates bound together with a matrix of filled plastic resin and complying with the "Physical Characteristics of Materials" Article of ANSI SS1.
	1. UManufacturersU:  Subject to compliance with requirements, provide products by the following.
	2. Dupont Zodiaq Colors and Patterns:  As indicated by manufacturer's designations.
	3. a.  SS-1:
	4. 1)  Manufacturer:  Quartz Master LLC
	5. 2) Color:  QM 1001 Beach White
	6. b.  SS-2:
	7. 1)  Manufacturer:  Dupont Zodiaq
	8. 2)  Color:  Indus Red



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m).
	B. Fasten countertops by screwing through corner blocks of base units into underside of countertop.  Pre-drill holes for screws as recommended by manufacturer.  Align adjacent surfaces and, using adhesive in color to match countertop, form seams to co...
	1. Install backsplashes and endsplashes to comply with manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
	2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.

	B. Related Requirements:
	1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and exterior non-load-bearing wall studs.
	2.  Division 07 Section "Fire-Resistive Joint Systems" for head-of-wall joint systems installed with non-load-bearing steel framing.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATION SUBMITTALS
	A. Evaluation Reports:  For dimpled steel studs and runners, from ICC-ES.


	PART 2 -  PRODUCTS
	2.1 DESCRIPTION
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent ...
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.
	2. Protective Coating:  ASTM A 653/A 653M, 2TG402T6T (Z120)6T, hot-dip galvanized, unless otherwise indicated.

	B. Studs and Runners:  ASTM C 645.  Use steel studs and runners.
	1. Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  0.030 inch (0.76 mm) (20 guage).
	b. Depth:  As indicated on Drawings.


	C. Slip-Type Head Joints:  Where indicated, provide the following:
	1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-1/2 inch (63.5-mm) deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top runner and with continuous bridging located within 2T12 inches2T...

	D. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Metal Thickness:     2T0.033 inch2T6T (0.84 mm)6T.

	E. Cold-Rolled Channel Bridging:  Steel, 2T0.053-inch2T6T (1.34-mm)6T minimum base-metal thickness, with minimum 2T1/2-inch-2T6T (13-mm-)6T wide flanges.
	1. Depth:   2T1-1/2 inches2T6T (38 mm)6T.
	2. Clip Angle:  Not less than 2T1-1/2 by 1-1/2 inches2T6T (38 by 38 mm)6T, 2T0.068-inch-2T6T (1.72-mm-)6T thick, galvanized steel.

	F. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  0.033 inch (0.84 mm).
	2. Depth:  7/8 inch (22.2 mm).


	2.3 SUSPENSION SYSTEMS
	A. At Contractor’s option, provide either conventional ceiling suspension systems or grid suspension systems as specified in this Article.
	B. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 2T0.062-inch-2T6T (1.59-mm-)6T diameter wire, or double strand of 2T0.048-inch-2T6T (1.21-mm-)6T diameter wire.
	C. Hanger Attachments to Concrete:
	1. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-resistant materials with clips or other devices for attaching hangers of type indicated, and capable of sustaining, without failure, a load equal to 10  times...

	D. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 2T0.16 inch2T6T (4.12 mm)6T in diameter.
	E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 2T0.053 inch2T6T (1.34 mm)6T and minimum 2T1/2-inch-2T6T (13-mm-)6T wide flanges.
	1. Depth:  2T1-1/2 inches2T6T (38 mm)6T.

	F. Furring Channels (Furring Members):
	1. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 2T7/8 inch2T6T (22 mm)6T deep.
	a. Minimum Base-Metal Thickness:    2T0.033 inch2T6T (0.84 mm)6T.


	G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. 5TProducts5T:  Subject to compliance with requirements,  provide one of the following:
	a. 5TArmstrong World Industries, Inc.; Drywall Grid Systems5T.
	b. 5TChicago Metallic Corporation; Drywall Grid System5T.
	c. 5TUSG Corporation; Drywall Suspension System5T.



	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	B. Isolation Strip at Exterior Walls:  Provide one of the following:
	1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 2T1/8 inch2T6T (3.2 mm)6T thick, in width to suit steel stud size.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing indicated.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.3 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. Install studs so flanges within framing system point in same direction.
	1. Space studs as follows:
	a. Single-Layer Application:  2T16 inches2T6T (406 mm)6T o.c. unless otherwise indicated.
	b. Multilayer Application:  2T16 inches2T6T (406 mm)6T o.c. unless otherwise indicated.
	c. Tile Backing Panels:  2T16 inches2T6T (406 mm)6T o.c. unless otherwise indicated.


	C. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ...
	1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 2T1/2-inch2T6T (13-mm)6T clearance from jamb stud to allow for installation of control joint in finished assembly.
	c. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings:  Frame openings other than door openings the same as required for door openings unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.
	4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	a. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.


	D. Direct Furring:
	1. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 2T24 inches2T6T (610 mm)6T o.c.

	E. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 2T1/8 inch2T6T (3 mm)6T from the plane formed by faces of adjacent framing.

	3.4 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components in sizes and spacings indicated on Drawings, but not less than those required by referenced installation standards for assembly types and other assembly components indicated.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or ot...
	4. Do not attach hangers to steel roof deck.
	5. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	6. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	F. Installation Tolerances:  Install suspension systems that are level to within 2T1/8 inch in 12 feet2T6T (3 mm in 3.6 m)6T measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive fini...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.
	2. Tile backing panels.

	B. Related Requirements:
	1. Section 092216 "Non-Structural Metal Framing" for non-structural framing and suspension systems that support gypsum board panels.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent ...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 GYPSUM BOARD, GENERAL
	A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. 5TManufacturers5T:  Subject to compliance with requirements,  provide products by one of the following:
	1. 5TAmerican Gypsum5T.
	2. 5TCertainTeed Corp5T.
	3. 5TGeorgia-Pacific Gypsum LLC5T.
	4. 5TNational Gypsum Company5T.
	5. 5TUSG Corporation5T.

	B. Gypsum Board, Type X:  ASTM C 1396/C 1396M.
	1. Thickness:  2T5/8 inch2T6T (15.9 mm)6T.
	2. Long Edges:   Tapered and featured (rounded or beveled) for prefilling.

	C. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.
	1. Thickness:  2T1/2 inch2T6T (12.7 mm)6T.
	2. Long Edges:  Tapered.

	D. Abuse-Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M,   Level 3.
	1. Core:    2T5/8 inch2T6T (15.9 mm)6T, Type X.
	2. Long Edges:  Tapered.
	3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.4 TILE BACKING PANELS
	A. Glass-Mat, Water-Resistant Backing Board:  ASTM C 1178/C 1178M, with manufacturer's standard edges.
	1. 5TProducts5T:  Subject to compliance with requirements,  provide one of the following:
	a. 5TCertainTeed Corp.; GlasRoc Tile Backer5T.
	b. 5TGeorgia-Pacific Gypsum LLC; DensShield Tile Backer5T.

	2. Core:    2T5/8 inch2T6T (15.9 mm)6T, Type X.
	3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.5 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:   Galvanized or aluminum-coated steel sheet or rolled zinc.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. L-Bead:  L-shaped; exposed long flange receives joint compound.
	d. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
	e. Expansion (control) joint.
	f. Curved-Edge Cornerbead:  With notched or flexible flanges.



	2.6 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board:  Paper.
	2. Tile Backing Panels:  As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	4. Finish Coat:  For third coat, use drying-type, all-purpose compound.

	D. Joint Compound for Tile Backing Panels:
	1. Glass-Mat, Water-Resistant Backing Panel:  As recommended by backing panel manufacturer.


	2.7 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 2T0.033 to 0.112 inch2T6T (0.84 to 2.84 mm)6T thick.

	D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.

	E. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. 5TProducts5T:  Subject to compliance with requirements,  provide one of the following :
	a. 5TAccumetric LLC; BOSS 824 Acoustical Sound Sealant5T.
	b. 5TGrabber Construction Products; Acoustical Sealant GSC5T.
	c. 5TPecora Corporation5T; AIS-919.
	d. 5TSpecified Technologies, Inc.; Smoke N Sound Acoustical Sealant5T.
	e. 5TUSG Corporation; SHEETROCK Acoustical Sealant5T.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 2T1/16 inch2T6T (1.5 mm)6T of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 2T8 sq. ft.2T6T (0.7 sq. m)6T in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 2T1/4- to 3/8-inch-2T6T (6.4- to 9.5-mm-)6T wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 2T1/4- to 1/2-inch-2T6T (6.4- to 12.7-mm-)6T wide spaces at these locations and trim edges with edge trim where edges of panel...
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrat...
	J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Type X:    Vertical surfaces unless otherwise indicated .
	2. Ceiling Type:   Ceiling surfaces.
	3. Abuse-Resistant Type:  As indicated on Drawings .

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing)  unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or required by fire-resistance-rated assembly.

	3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.
	4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

	C. Multilayer Application:
	1. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	2. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	3. Fastening Methods:  Fasten base layers and face layers separately to supports with screws.

	D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporari...

	3.4 APPLYING TILE BACKING PANELS
	A. Glass-Mat, Water-Resistant Backing Panels:  Comply with manufacturer's written installation instructions and install at locations indicated to receive tile.  Install with 2T1/4-inch2T6T (6.4-mm)6T gap where panels abut other construction or penetra...
	B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	3.5 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints at locations indicated on Drawings.
	C. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners unless otherwise indicated.
	2. LC-Bead:  Use at exposed panel edges.
	3. L-Bead:  Use where indicated.
	4. U-Bead:  Use at exposed panel edges.
	5. Curved-Edge Cornerbead:  Use at curved openings.


	3.6 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2:  Panels that are substrate for tile   .
	3. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated .
	a. Primer and its application to surfaces are specified in other Section 099123 "Interior Painting."



	3.7 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Ceramic tile.
	2. Waterproof membrane.
	3. Crack isolation membrane.
	4. Tile backing panels.
	5. Metal edge strips.

	B. Related Sections:
	1. Section 071326 "Self-Adhering Sheet Waterproofing" Section 071353 "Elastomeric Sheet Waterproofing" Section 071354 "Thermoplastic Sheet Waterproofing" Section 071413 "Hot Fluid-Applied Rubberized Asphalt Waterproofing" Section 071416 "Cold Fluid-Ap...
	2. Section 079200 "Joint Sealants" for sealing of expansion, contraction, control, and isolation joints in tile surfaces.
	3. Section 092900 "Gypsum Board" for cementitious backer units glass-mat, water-resistant backer board.


	1.3 DEFINITIONS
	A. General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 apply to Work of this Section unless otherwise specified.
	B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, ANSI A108.15, ANSI A108....
	C. Module Size:  Actual tile size plus joint width indicated.
	D. Face Size:  Actual tile size, excluding spacer lugs.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile manufacturer and Installer.
	C. Product Certificates:  For each type of product, signed by product manufacturer.
	D. Material Test Reports:  For each tile-setting and -grouting product and special purpose tile.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, and size indicated.
	2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, composition, and color indicated.


	1.7 QUALITY ASSURANCE
	A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or producer.
	1. Obtain tile of each type and color or finish from same production run and of consistent quality in appearance and physical properties for each contiguous area.

	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from one manufacturer and each aggregate from one source or producer.
	C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from a single manufacturer for each product:
	1. Waterproof membrane.
	2. Joint sealants.
	3. Cementitious backer units.
	4. Metal edge strips.

	D. Preinstallation Conference:  Conduct conference at Project site.
	1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirements in ANSI A137.1 for labeling tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination can be avoided.
	D. Store liquid materials in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting t...

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.


	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	1. Provide tile complying with Standard grade requirements unless otherwise indicated.

	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and ...
	C. FloorScore Compliance:  Tile for floors shall comply with requirements of FloorScore Standard.
	D. Low-Emitting Materials:  Tile flooring systems shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small...
	E. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match approved Samples.
	F. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard with manufacturer unless otherwise indicated.
	1. Where tile is indicated for installation in swimming pools on exteriors or in wet areas, do not use back- or edge-mounted tile assemblies unless tile manufacturer specifies in writing that this type of mounting is suitable for installation indicate...

	G. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, protect exposed surfaces of tile against adherence of mortar and grout by precoating with continuous film of petroleum paraffin wax, applied hot.  Do not coat unexposed...

	2.2 TILE BACKING PANELS FOR FLOOR TILE OVER ACCESS FLOORING
	A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. C-Cure; C-Cure Board 990.
	b. Custom Building Products; Wonderboard.
	c. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
	d. USG Corporation; DUROCK Cement Board.

	2. Thickness:  2T1/2 inch2T6T (12.7 mm)6T.


	2.3 TILE PRODUCTS
	A. Tile Type:  unglazed Porcelain tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Tesoro.
	1)  tyle:  Antico Wood.
	2) olor:  Timber.
	3) Size:  6”x24”


	2. Grout Color: As selected by Architect from manufacturer's full range.
	3. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from manufacturer's standard shapes:
	a. Base Cove:  Cove, module size 6”x24”


	B. Tile Type CT-2 Glazed wall tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. American Olean.
	1)  Style:  Urban Canvas.
	2) Color:  Ice White Standard.
	3)  Size:  4”x12”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	C. Tile Type GT-1 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Glassworks.
	1)  Style:  ORG GW-MEK
	2) Color:  1636C Mekong Clear
	3)  Size:  15 ¾”x 3 1/8”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	D. Tile Type GT-2 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following
	a. Glasstilestore
	1)  Style:  Brick pattern
	2) Color:  R4A6 Hells Kitchen
	3)  Size:  12”x13” Mesh Mounted

	2. Grout Color:  As selected by Architect from manufacturer's full range]


	2.4 TILE BACKING PANELS
	A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325, in maximum lengths available to minimize end-to-end butt joints.
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TC-Cure; C-Cure Board 9905T.
	b. 5TCustom Building Products; Wonderboard5T.
	c. 5TFinPan, Inc.; Util-A-Crete Concrete Backer Board5T.
	d. 5TUSG Corporation; DUROCK Cement Board5T.

	2. Thickness:  2T1/4 inch2T6T (6.4 mm)6T 2T1/2 inch2T6T (12.7 mm)6T 2T5/8 inch2T6T (15.9 mm)6T as indicated.

	B. Fiber-Cement Underlayment:  ASTM C 1288, in maximum lengths available to minimize end-to-end butt joints.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TCertainTeed Corp.5T; FiberCement Underlayment BackerBoard.
	b. 5TJames Hardie5T; Hardiebacker Hardiebacker 500.
	c. Coordinate thickness in subparagraph below with products selected.  1/4-inch- (6.4-mm-) thick material must be fully supported by a suitable panel product.

	2. Thickness:  2T1/4 inch2T6T (6.4 mm)6T 2T1/2 inch2T6T (12.7 mm)6T As indicated.


	2.5 WATERPROOF MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.10 and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by manufacturer.
	B. Chlorinated Polyethylene Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides with nonwoven polyester fabric; 2T0.030-inch2T6T (0.76-mm)6T nominal thickness.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TNoble Company (The); Nobleseal TS5T.


	C. 5TPVC Sheet5T:  Two layers of PVC sheet heat-fused together and to facings of nonwoven polyester; 2T0.040-inch2T6T (1.01-mm)6T nominal thickness.
	1. 5TCompotite Corporation; Composeal Gold5T.

	D. Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 2T0.008-inch2T6T (0.203-mm)6T nominal thickness.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following:
	a. 5TSchluter Systems L.P.; KERDI5T.



	2.6 CRACK ISOLATION MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.12 for high performance and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by...
	B. Corrugated Polyethylene:  Corrugated polyethylene with dovetail-shaped corrugations and with anchoring webbing on the underside; 2T3/16-inch2T6T (4-mm)6T nominal thickness.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following:
	a. 5TSchluter Systems L.P.; DITRA5T.



	2.7 SETTING MATERIALS
	A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02.
	1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene sheeting, ASTM D 4397, 2T4.0 mils2T6T (0.1 mm)6T thick.
	2. Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2T2 by 2 inches2T6T (50.8 by 50.8 mm)6T by 2T0.062-inch2T6T (1.57-mm)6T diameter; comply with ASTM A 185 and ASTM A 82 except for minimum wire size.
	3. Expanded Metal Lath:  Diamond-mesh lath complying with ASTM C 847.
	a. Base Metal and Finish for Interior Applications:  Uncoated or zinc-coated (galvanized) steel sheet, with uncoated steel sheet painted after fabrication into lath.
	b. Base Metal and Finish for Exterior Applications:  Zinc-coated (galvanized) steel sheet.
	c. Configuration over Studs and Furring:  Flat.
	d. Configuration over Solid Surfaces:  Self furring.
	e. Weight:  2T2.5 lb/sq. yd.2T6T (1.4 kg/sq. m)6T 2T3.4 lb/sq. yd.2T6T (1.8 kg/sq. m)6T.

	4. Latex Additive:  Manufacturer's standard acrylic resin or styrene-butadiene-rubber water emulsion, serving as replacement for part or all of gaging water, of type specifically recommended by latex-additive manufacturer for use with field-mixed port...

	B. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TBoiardi Products; a QEP company5T.
	b. 5TBonsal American; an Oldcastle company5T.
	c. 5TBostik, Inc5T.
	d. 5TC-Cure5T.
	e. 5TCustom Building Products5T.
	f. 5TJamo Inc5T.
	g. 5TLaticrete International, Inc5T.
	h. 5TMAPEI Corporation5T.
	i. 5TMer-Kote Products, Inc5T.
	j. 5TSouthern Grouts & Mortars, Inc5T.
	k. 5TSummitville Tiles, Inc5T.
	l. 5TTEC; a subsidiary of H. B. Fuller Company5T.

	2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.
	3. Provide prepackaged, dry-mortar mix combined with acrylic resin or styrene-butadiene-rubber liquid-latex additive at Project site.
	4. For wall applications, provide mortar that complies with requirements for nonsagging mortar in addition to the other requirements in ANSI A118.4.

	C. Medium-Bed, Latex-Portland Cement Mortar:  Comply with requirements in ANSI A118.4.  Provide product that is approved by manufacturer for application thickness of 2T5/8 inch2T6T (16 mm)6T.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TBonsal American; an Oldcastle company5T.
	b. 5TBostik, Inc5T.
	c. 5TC-Cure5T.
	d. 5TCustom Building Products5T.
	e. 5TJamo Inc5T.
	f. 5TLaticrete International, Inc5T.
	g. 5TMAPEI Corporation5T.
	h. 5TMer-Kote Products, Inc5T.
	i. 5TSouthern Grouts & Mortars, Inc5T.
	j. 5TSummitville Tiles, Inc5T.
	k. 5TTEC; a subsidiary of H. B. Fuller Company5T.

	2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.
	3. Provide prepackaged, dry-mortar mix combined with acrylic resin or styrene-butadiene-rubber liquid-latex additive at Project site.


	2.8 GROUT MATERIALS
	A. Sand-Portland Cement Grout:  ANSI A108.10, composed of white or gray cement and white or colored aggregate as required to produce color indicated.
	B. Polymer-Modified Tile Grout:  ANSI A118.7.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 5TBoiardi Products; a QEP company5T.
	b. 5TBonsal American; an Oldcastle company5T.
	c. 5TBostik, Inc5T.
	d. 5TC-Cure5T.
	e. 5TCustom Building Products5T.
	f. 5TJamo Inc5T.
	g. 5TLaticrete International, Inc5T.
	h. 5TMAPEI Corporation5T.
	i. 5TSouthern Grouts & Mortars, Inc5T.
	j. 5TSummitville Tiles, Inc5T.
	k. 5TTEC; a subsidiary of H. B. Fuller Company5T.

	2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, prepackaged with other dry ingredients.
	3. Polymer Type:  Acrylic resin or styrene-butadiene rubber in liquid-latex form for addition to prepackaged dry-grout mix.


	2.9 ELASTOMERIC SEALANTS
	A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with the following requirements and with the applicable requirements in Section 079200 "Joint Sealants."
	B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints unless otherwise indicated.
	C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile joints and oth...
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TDAP Inc.5T; Titanium Enriched Kitchen and Bath Sealant 100 percent Silicone Kitchen and Bath Sealant.
	b. 5TDow Corning Corporation; Dow Corning 7865T.
	c. 5TGE Silicones; a division of GE Specialty Materials; Sanitary 17005T.
	d. 5TLaticrete International, Inc.; Latasil Tile & Stone Sealant5T.
	e. 5TPecora Corporation; Pecora 898 Sanitary Silicone Sealant5T.
	f. 5TTremco Incorporated; Tremsil 600 White5T.


	D. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O.
	1. 5TProducts5T:  Subject to compliance with requirements, provide one of the following 5TBostik, Inc.; Chem-Calk 5505T.
	a. 5TDegussa Building Systems; Sonneborn Sonolastic SL 25T.
	b. 5TPecora Corporation5T; Dynatrol II-SG NR-200 Urexpan.
	c. 5TSika Corporation; Sikaflex-2c SL5T.
	d. 5TTremco Incorporated.5T; THC-900 THC-901 Vulkem 245.


	E. Chemical-Resistant Sealants:  For chemical-resistant floors, provide chemical-resistant elastomeric sealant of type recommended and produced by chemical-resistant mortar and grout manufacturer for type of application indicated, with proven service ...
	1. 5TManufacturers5T:  Subject to compliance with requirements,
	a. 5TAtlas Minerals & Chemicals, Inc5T.



	2.10 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications; stainless-steel, ASTM A 666, 300 Series exposed-edge m...
	C. Temporary Protective Coating:  Either product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is com...
	1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with a melting point of 2T120 to 140 deg F2T6T (49 to 60 deg C)6T per ASTM D 87.
	2. Grout release in form of manufacturer's standard proprietary liquid coating that is specially formulated and recommended for use as temporary protective coating for tile.

	D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	E. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints and that does not change color or appearance of grout.
	1. 5TProducts5T:  Subject to compliance with requirements, provide the following provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TBonsal American; an Oldcastle company; Grout Sealer5T.
	b. 5TBostik, Inc.5T; CeramaSeal Grout & Tile Sealer Magic Seal Silox 8 Siloxane 220.
	c. 5TC-Cure; Penetrating Sealer 9785T.
	d. 5TCustom Building Products5T; Surfaceguard Grout and Tile Grout Sealer.
	e. 5TJamo Inc.5T; Matte Finish Penetrating Sealer.
	f. 5TMAPEI Corporation5T; KER 003, Silicone Spray Sealer for Cementitious Tile Grout 004, Keraseal Penetrating Sealer for Unglazed Grout and Tile.
	g. 5TSouthern Grouts & Mortars, Inc.; Silicone Grout Sealer5T.
	h. 5TSummitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer5T.
	i. 5TTEC5T; a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone TA-257 Silicone Grout Sealer.



	2.11 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are incompatible with tile-setting materials including curing compounds and other substances that contain soap, wax, oil, or silicone; and comply with flatness tole...
	2. Verify that concrete substrates for tile floors installed with adhesives, bonded mortar bed or thin-set mortar comply with surface finish requirements in ANSI A108.01 for installations indicated.
	a. Verify that surfaces that received a steel trowel finish have been mechanically scarified.
	b. Verify that protrusions, bumps, and ridges have been removed by sanding or grinding.

	3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar items located in or behind tile has been completed.
	4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust joint locations in consultation with Architect.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives or thin-set mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 2T1/4 inch per foot2T6T (1:50)6T toward drains.
	C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples.  If not factory bl...
	D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat unex...

	3.3 TILE INSTALLATION
	A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile installation schedules.  Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TC...
	1. For the following installations, follow procedures in the ANSI A108 Series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.
	b. Tile floors composed of tiles 2T8 by 8 inches2T6T (200 by 200 mm)6T or larger.
	c. Tile floors composed of rib-backed tiles.


	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint ali...
	C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electri...
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and center tile fields in both directions in each space or on each wall area.  Lay out tile work to minimize the use of pieces that are less than half of a t...
	1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile sheets so joints between sheets are not apparent in finished work.
	2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same size, align joints.
	3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on floor, base, walls, or trim, align joints unless otherwise indicated.

	F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths:
	1. Porcelain Tile or Ceramic Mosaic Tile:  2T1/16 inch2T6T (1.6 mm)6T.
	2. Glazed Wall Tile:  2T1/16 inch2T6T (1.6 mm)6T.
	3. Decorative Thin Wall Tile:  2T1/16 inch2T6T (1.6 mm)6T.

	G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated.
	H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated.  Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints...
	1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	I. Metal Edge Strips:  Install where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with or below top of tile and no threshold is indicated.
	J. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by wi...

	3.4 TILE BACKING PANEL INSTALLATION
	A. Install cementitious backer units and fiber-cement underlayment and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated. Use latex-portland cement mortar for bonding material unless other...

	3.5 WATERPROOFING INSTALLATION
	A. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over waterproofing until waterproofing has cured and been tested to determine that it is watertight.

	3.6 CRACK ISOLATION MEMBRANE INSTALLATION
	A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over crack isolation membrane until membrane has cured.

	3.7 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	1. Remove epoxy and latex-portland cement grout residue from tile as soon as possible.
	2. Clean grout smears and haze from tile according to tile and grout manufacturer's written instructions but no sooner than 10 days after installation.  Use only cleaners recommended by tile and grout manufacturers and only after determining that clea...
	3. Remove temporary protective coating by method recommended by coating manufacturer and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent drain clogging.

	B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile surfaces.

	3.8 INTERIOR TILE INSTALLATION SCHEDULE
	A. Interior Floor Installations, Concrete Subfloor:
	1. Tile Installation F112:  Cement mortar bed (thickset) bonded to concrete; TCA F112 and ANSI A108.1A ANSI A108.1B ANSI A108.1C.
	2. Tile Type:
	a. Select one thin-set mortar from options in first subparagraph below if retaining ANSI A108.1B or ANSI A108.1C in "Tile Installation" Subparagraph above; delete subparagraph below if retaining ANSI A108.1A.
	b. Thin-Set Mortar for Cured-Bed Method:  Dry-set Latex- Medium-bed, latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.
	2. Retaining ANSI A108.1B or ANSI A108.1C in "Tile Installation" Subparagraph above; delete subparagraph below if retaining ANSI A108.1A.
	4. Tile Installation F122:  Thin-set mortar on waterproof membrane; TCA F122.
	a. Tile Type:  <Insert tile-type designation>.
	b. Thin-Set Mortar:  Latex- Medium-bed, latex- portland cement mortar.
	c. Grout:  Polymer-modified sanded unsanded grout.
	d. Tile Installation F144:  Thin-set mortar on cementitious backer units or fiber cement underlayment; TCA F144.
	e. Tile Type:  <Insert tile-type designation>.
	f. Thin-Set Mortar:  Dry-set Latex- Medium-bed, latex- portland cement mortar.
	g. Grout:  Sand-portland cement Standard sanded cement Standard unsanded cement Polymer-modified sanded Polymer-modified unsanded Water-cleanable epoxy grout.


	B. Interior Wall Installations, Masonry or Concrete:
	1. Tile Installation W202:  Thin-set mortar; TCA W202.
	a. Tile Type: Glazed Wall Tile
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.

	2. First If Tile Installation W245:  Thin-set mortar on coated glass-mat, water-resistant gypsum backer board; TCA W245.
	a. Tile Type:  Glazed Wall Tile.
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded rout.


	C. Interior Wall Installations, Metal Studs or Furring:
	a. Tile Type:  <Insert tile-type designation>.
	b. Thin-Set Mortar:  Dry-set Latex- portland cement mortar.
	c. Grout:  Sand-portland cement Standard sanded cement Standard unsanded cement Polymer-modified sanded Polymer-modified unsanded grout.
	2. Tile Installation B419:  Thin-set mortar on coated glass-mat, water-resistant backer board; TCA B419.
	a. Tile Type:  Glazed Wall Tile.
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.


	D. Shower Receptor and Wall Installations, Concrete or Masonry:
	1. Tile Installation B420:  Thin-set mortar on coated glass-mat, water-resistant backer board; TCA B420.
	a. Tile Type: Glazed Wall Tile.
	b. Thin-Set Mortar:  Latex- portland cement mortar.
	c. Grout:  Polymer-modified unsanded grout.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes acoustical panels and exposed suspension systems for ceilings.
	B. Related Requirements:
	C. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling attachment devices to be cast in concrete.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples for Verification:  For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.
	1. Acoustical Panel:  Set of 2T6-inch-2T6T (150-mm-)6T square Samples of each type, color, pattern, and texture.
	2. Exposed Suspension-System Members, Moldings, and Trim:  Set of 2T6-inch-2T6T (150-mm-)6T long Samples of each type, finish, and color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which suspension systems will be attached.
	3. Size and location of initial access modules for acoustical panels.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.

	5. Perimeter moldings.

	B. Qualification Data:  For testing agency.
	C. Product Test Reports:  For each acoustical panel ceiling, for tests performed by manufacturer and witnessed by a qualified testing agency
	D. Evaluation Reports:  For each acoustical panel ceiling suspension system and anchor and fastener type, from ICC-ES.
	E. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finishes to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Panels:  Full-size panels equal to 2 percent of quantity installed.
	2. Suspension-System Components:  Quantity of each exposed component equal to 2 percent of quantity installed.
	3. Hold-Down Clips:  Equal to 2 percent of quantity installed.
	4. Impact Clips:  Equal to 2 percent of quantity installed.


	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to NVLAP for testing indicated.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.9 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained...
	1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning acoustical panel ceiling installation.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials.
	2. Smoke-Developed Index:  50 450 or less.

	C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	2.2 ACOUSTICAL PANELS, GENERAL
	A. Low-Emitting Materials:  Acoustical panel ceilings shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using S...
	B. Source Limitations:
	1. Acoustical Ceiling Panel:  Obtain each type from single source from single manufacturer.
	2. Suspension System:  Obtain each type from single source from single manufacturer.

	C. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting suspension system from single source from single manufacturer.
	D. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than percent.
	E. Glass-Fiber-Based Panels:  Made with binder containing no urea formaldehyde.
	F. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test specimen is 2T15-3/4 inches2T6T (400 mm)6T away from test surface according to ASTM E 795.

	G. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for each product type.
	1. Where appearance characteristics of acoustical panels are indicated by referencing pattern designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by Architect from each manufacturer's full ran...


	2.3 ACOUSTICAL PANELS APC-1
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. 5TUCertainTeed Ceilings Corporation.

	B. Classification:  Provide fire-resistance-rated panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Type and Form:  Type III, mineral base with painted finish; Form 1, nodular
	2. Type and Form:  Type XII, glass-fiber base with membrane-faced overlay; Form 1, plastic Form 2, cloth Form 3, other.
	3. Pattern:   Symphony M 1222BF-OVT-1

	C. Color:  White
	D. LR:  Not less than >.90
	E. NRC:  Not less than 0.70
	F. CAC:  33
	G. AC:  Not less than N/A
	H. Edge/Joint Detail: Reveal Edge(BB)
	I. Thickness:  3/4 inch
	J. Thickness:  2T15/16 inch
	K. Modular Size:  2T24 by 24 inches2T6T (610 by 610 mm)6T
	L. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical panels treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing...

	2.4 ACOUSTICAL PANELS APC-2
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. UCertainTeed Ceilings Corporation.

	B. Classification:  Provide fire-resistance-rated panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Type and Form:  Type XII, glass-fiber base with membrane-faced overlay; Form 2, Pattern E.
	2. Pattern:   Ecophon Hygiene Performance A High Density Fiberglass Ceilings.

	C. Color:  White
	D. LR:  Not less than >.84
	E. NRC:  Not less than 0.95
	F. CAC:  21
	G. AC:  170
	H. Edge/Joint Detail: Square
	I. Thickness:  3/4 inch
	J. Thickness:  2T15/16 inch2T
	K. Modular Size:  2T24 by 24 inches2T6T (610 by 610 mm)
	L. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical panels treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing...

	2.5  METAL SUSPENSION SYSTEMS, GENERAL
	A. Metal Suspension-System Standard:  Narrow –Face, Capped Double-Web Steel Suspension System:  ASTM C 635/C 635M.  Roll formed from pre-paint or zinc coated cold-rolled steel sheet, 9/16 inch wide, metal caps on flangers intermediate-duty system.
	1. Color:  White
	2. High-Humidity Finish:  Comply with ASTM C 635/C 635M requirements for "Coating Classification for Severe Environment Performance" where high-humidity finishes are indicated.

	B. Attachment Devices:  Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design requirements.
	1. Anchors in Concrete:  Anchors of type and material indicated below, with holes or loops for attaching hangers of type indicated and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as det...
	a. Type:  Cast-in-place anchors.
	b. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition.
	c. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and ASTM F 594, Group 1 Alloy 304 or 316 for bolts; Alloy 304 or 316 for anchor.
	d. Corrosion Protection:  Components fabricated from nickel-copper-alloy rods complying with ASTM B 164 for UNS No. N04400 alloy.

	2. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hangers of type indicated and with capability to s...

	C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 304, nonmagnetic.
	3. Nickel-Copper-Alloy Wire:  ASTM B 164, nickel-copper-alloy UNS No. N04400.
	4. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 12 gauge.

	D. Hanger Rods Mild steel, zinc coated or protected with rust-inhibitive paint.
	E. Angle Hangers:  Angles with legs not less than 2T7/8 inch2T6T (22 mm)6T wide; formed with 2T0.04-inch-2T6T (1-mm-)6T thick, galvanized-steel sheet complying with ASTM A 653/A 653M, 2TG902T6T (Z275)6T coating designation; with bolted connections and...
	F. Seismic Stabilizer Bars:  Manufacturer's standard perimeter stabilizers designed to accommodate seismic forces.
	G. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate seismic forces.
	H. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical panels in place.
	I. Hold-Down Clips:  Where indicated, provide manufacturer's standard hold-down clips spaced 2T24 inches2T6T (610 mm)6T o.c. on all cross tees.
	J. Impact Clips:  Where indicated, provide manufacturer's standard impact-clip system designed to absorb impact forces against acoustical panels.
	K. Clean-Room Gasket System:  Where indicated, provide manufacturer's standard system, including manufacturer's standard gasket and related adhesives, tapes, seals, and retention clips, designed to seal out foreign material from and maintain positive ...

	2.6 METAL EDGE MOLDINGS AND TRIM
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following Certainteed Ceilings Corporation.
	B. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that comply with seismic design requirements; formed from sheet metal of same material, f...
	1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and suspension systems indicated and that match width and configuration of exposed runners unless otherwise indicated.
	2. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member
	3. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.

	C. Extruded-Aluminum Edge Moldings and Trim:  Where indicated, provide manufacturer's extruded-aluminum edge moldings and trim of profile indicated or referenced by manufacturer's designations, including splice plates, corner pieces, and attachment an...
	1. Aluminum Alloy:  Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of aluminum extrusions complying with 2TASTM B 2212T6T (ASTM B 221M)...
	2. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.
	3. Baked-Enamel or Powder-Coat Finish:  Minimum dry film thickness of 2T1.5 mils2T6T (0.04 mm)6T. Comply with ASTM C 635/C 635M and coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.


	2.7 ACOUSTICAL SEALANT
	A. Products:  Subject to compliance with requirements, provide one of the following
	1. 5TUAcoustical Sealant for Exposed and Concealed JointsU5T:
	a. 5TUPecora CorporationU5T; AC-20 FTR Acoustical and Insulation Sealant.
	b. 5TUUSG CorporationU5T; SHEETROCK Acoustical Sealant.

	2. 5TUAcoustical Sealant for Concealed JointsU5T:
	a. 5TUHenkel CorporationU5T; OSI Pro-Series SC-175 Acoustical Sound Sealant.
	b. 5TUPecora CorporationU5T; AIS-919.
	c. 5TUTremco, IncU5T.; Tremco Acoustical Sealant.


	B. Acoustical Sealant:  Manufacturer's standard sealant complying with ASTM C 834 and effective in reducing airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies...
	1. Exposed and Concealed Joints:  Nonsag, paintable, nonstaining latex sealant.
	2. Concealed Joints:  Nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant.
	3. Acoustical sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	B. Examine acoustical panels before installation.  Reject acoustical panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	1. Fire-Rated Assembly:  Install fire-rated ceiling systems according to tested fire-rated design.

	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension-system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling-suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate an...
	5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices that are secure and appropriate for both the structure to which hangers are attached and the ty...
	6. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners that extend through forms into concrete.
	7. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels or other supplemental support for attachment of hanger wires.
	8. Do not attach hangers to steel deck tabs.
	9. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	10. Space hangers not more than 2T48 inches2T6T (1200 mm)6T o.c. along each member supported directly from hangers unless otherwise indicated; provide hangers not more than 2T8 inches2T6T (200 mm)6T from ends of each member.
	11. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from building's structural members as required for hangers, without attaching to permanent metal forms, steel deck, or steel dec...
	D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are installed.
	2. Screw attach moldings to substrate at intervals not more than 2T16 inches2T6T (400 mm)6T o.c. and not more than 2T3 inches2T6T (75 mm)6T from ends, leveling with ceiling suspension system to a tolerance of 2T1/8 inch in 12 feet2T6T (3.2 mm in 3.6 m...
	3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	E. Install suspension-system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	F. Install acoustical panels with undamaged edges and fit accurately into suspension-system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. Arrange directionally patterned acoustical panels as follows:
	a. As indicated on reflected ceiling plans.
	b. Install panels with pattern running in one direction parallel to [long] axis of space.
	c. Install panels in a basket-weave pattern.

	2. For square-edged panels, install panels with edges fully hidden from view by flanges of suspension-system runners and moldings.
	3. For reveal-edged panels on suspension-system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.
	4. For reveal-edged panels on suspension-system members with box-shaped flanges, install panels with reveal surfaces in firm contact with suspension-system surfaces and panel faces flush with bottom face of runners.
	5. Paint cut edges of panel remaining exposed after installation; match color of exposed panel surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer.
	6. Install hold-down or impact clips in areas indicated, in areas required by authorities having jurisdiction, and for fire-resistance ratings; space as recommended by panel manufacturer's written instructions unless otherwise indicated.
	7. Install clean-room gasket system in areas indicated, sealing each panel and fixture as recommended by panel manufacturer's written instructions.
	8. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-rated assembly.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:  Engage a qualified special inspector to perform the following special inspections:
	1. Compliance of seismic design.

	B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	C. Perform the following tests and inspections of completed installations of acoustical panel ceiling hangers and anchors and fasteners in successive stages.  Do not proceed with installations of acoustical panel ceiling hangers for the next area unti...
	1. Extent of Each Test Area:  When installation of ceiling suspension systems on each floor has reached 20 percent completion but no panels have been installed.
	a. Within each test area, testing agency will select one of every 10 power-actuated fasteners and postinstalled anchors used to attach hangers to concrete and will test them for 2T200 lbf2T6T (890 N)6T of tension; it will also select one of every two ...
	b. When testing discovers fasteners and anchors that do not comply with requirements, testing agency will test those anchors not previously tested until 20 pass consecutively and then will resume initial testing frequency.


	D. Acoustical panel ceiling hangers and anchors and fasteners will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling compone...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes wood athletic flooring.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for wood athletic flooring.
	B. Shop Drawings:  For each type of floor assembly and accessory.  Include plans, elevations, sections, details, and attachments to other work.  Include the following:
	1. Expansion provisions and trim details.
	2. Layout, colors, widths, and dimensions of game lines and markers.
	3. Locations of floor inserts for athletic equipment installed through flooring assembly.
	4. Show pattern and direction of flooring. .

	C. Samples for Initial Selection:  Manufacturer's color charts showing colors and glosses available for the following:
	1. Floor finish.
	2. Game-line and marker paint.

	D. Samples for Verification:  For each type of wood athletic flooring and accessory required; approximately 12 inches (300 mm) long and of same thickness and material indicated for the Work.
	1. Include sample sets showing the full range of normal color and texture variations expected in wood flooring.
	2. Include Sample sets showing finishes and game-line and marker paint colors applied to wood flooring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for wood athletic flooring system.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For wood athletic flooring and finish systems to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced Installer, approved by manufacturer who has completed wood athletic flooring installations similar in material, design, and extent to that indicated for this Project and whose work has resulted in installat...
	1. Installer responsibilities include installation and field finishing of wood athletic flooring components and accessories, and application of game lines and markers.

	B. Maple Flooring:  Comply with MFMA grading rules for species, grade, and cut.
	1. Certification:  Provide flooring that carries MFMA mark on each bundle or piece.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver assembly materials in unopened cartons or bundles.
	B. Protect wood from exposure to moisture.  Do not deliver wood components until after concrete, masonry, plaster, ceramic tile, and similar wet work is complete and dry.
	C. Store wood components in a dry, warm, well-ventilated, weathertight location and in a horizontal position.

	1.8 FIELD CONDITIONS
	A. Conditioning period begins not less than seven days before wood athletic flooring installation, is continuous through installation, and continues not less than seven days after installation.
	1. Environmental Conditioning:  Maintain an ambient temperature between 65 and 75 deg F (18 and 24 deg C) and relative humidity planned for building occupants, but not less than 35 percent or more than 50 percent, in spaces to receive wood athletic fl...
	2. Wood Conditioning:  Move wood components into spaces where they will be installed, no later than beginning of the conditioning period.
	a. Do not install wood athletic flooring until wood components adjust to relative humidity of, and are at same temperature as, spaces where they are to be installed.
	b. Open sealed packages to allow wood components to acclimatize immediately on moving wood components into spaces in which they will be installed.


	B. After conditioning period, maintain relative humidity and ambient temperature planned for building occupants.
	C. Install wood athletic flooring after other finishing operations, including painting, have been completed.

	1.9 COORDINATION
	A. Coordinate layout and installation of wood athletic flooring systems with floor inserts for gymnasium equipment.

	1.10 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide  Robbins Sports Surfaces; Sportwood Direct Floor System or comparable product by one of the following :
	1. Aacer Flooring, LLC.
	2. Connor Floor; Subsidiary of Connor Sport Court International.


	2.2 DESCRIPTION
	A. System Type:  Floating.
	B. Overall System Height:  7/16-inch at installation over force plates and 1-7/16-inch at installation over access flooring as indicated on Drawings.

	2.3 FLOORING MATERIALS
	A. Parquet Flooring:  Northern hard maple (Acer saccharum), kiln dried, edge grain, and square edge.
	1. Grade:  MFMA-PQ Second and Better.
	2. Thickness:  Not less than 7/16 inch (11 mm)
	3. Picket Dimensions:
	a. Width: 7/8 inch (22 mm).
	b. Length:   9 inches (229 mm).

	4. Pattern:  Straight-lay pattern.


	2.4 SUBFLOOR MATERIALS
	A. Oriented-Strand-Board Subflooring:  Exposure 1.
	1. Nominal Thickness:  Two (2) layers of 7/16” x 48” x 96” Subfloor.

	B. Resilient Underlayment:  Flexible, multicellular, closed-cell, expanded polyethylene-foam sheet; nominal 2-lb/cu. ft. (32-kg/cu. m) density.
	1. Thickness:    Similar to Robbins Sports Surfaces, 1/8-inch (3 mm) Volara Foam.


	2.5 FINISHES
	A. Floor-Finish System:  System of compatible components recommended in writing by flooring manufacturer, and MFMA approved.
	1. Floor-Sealer Formulation:  Pliable, penetrating type.  MFMA Group 1, Sealers.
	2. Finish-Coat Formulation:  Formulated for gloss finish indicated and multicoat application.
	a. Type:  MFMA Group 3, Gymnasium-Type Surface Finishes.

	3. Game-Line and Marker Paint:  Industrial enamel compatible with finish coats and recommended in writing by manufacturers of finish coats, and paint for this use.
	a. Main Basketball Court:
	1) Basketball Court Markings:
	a) Size:  As shown on the Drawings.
	b) Color:  To be selected from manufacturer’s full range of colors.

	2) Floor Graphics:
	a) Size and Location:  As shown on the Drawings.
	b) Color:  To be selected from manufacturer’s full range of colors.



	4. VOC Content:  Products shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	a. Floor Sealers and Finish Coats:  VOC content of not more than 350 g/L.
	b. Game-Line and Marker Paint:  VOC content of not more than 150 g/L.



	2.6 ACCESSORIES
	A. Resilient Wall Base (VCB-1):  Molded, vented, rubber or vinyl cove base; 4 by 3 by 48 inches (100 by 75 by 1200 mm); with premolded outside corners.
	1. Color:  Black.

	B. Fasteners:  Type and size recommended by manufacturer, but not less than those recommended by MFMA for application indicated.
	C. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-cement-based formulation approved by wood athletic flooring manufacturer.
	D. Adhesives:  Manufacturer's standard for application indicated that has a VOC content of 100  g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for maximum moisture content, installation tolerances, and other conditions affecting performance of wood athletic flooring.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Access Flooring and Force Plates:  Coordinate wood athletic flooring installation procedures with manufacturers for the access flooring and force plates.

	3.2 PREPARATION
	A. Install subflooring to produce a maximum 1/8-inch (3-mm) deviation in any direction when checked with a 10-foot (3-m) straight edge.
	1. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, and depressions in substrates.

	B. Remove coatings including curing compounds and other substances on substrates that are incompatible with installation adhesives and that contain soap, wax, oil, or silicone; use mechanical methods recommended by manufacturer.  Do not use solvents.
	C. Broom and vacuum clean substrates to be covered immediately before product installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust.  Proceed with installation only after unsatisfactory conditions have be...

	3.3 INSTALLATION
	A. General:  Comply with wood athletic flooring manufacturer's written instructions, but not less than written recommendations of MFMA applicable to flooring type indicated.
	B. Pattern:  Lay flooring parallel with long dimension of space to be floored unless otherwise indicated.  Coordinate with Architect before laying flooring.
	C. Expansion Spaces:  Provide as indicated, but not less than that required by manufacturer's written instructions and MFMA's written recommendations at walls and other obstructions, and at interruptions and terminations of flooring.
	1. Cover expansion spaces with base molding, trim, and saddles, as indicated on Drawings.

	D. Stop Blocks:  Install subflooring and stop blocks anchored (tapcons) to access floor panel around the perimeter of force plates and at all other floor transition areas.
	E. Oriented-Strand Board Subflooring:
	1. Install lower subfloor perpendicular to direction of flooring, staggering end joints in adjacent rows and space joints 1/4 inch (6 mm) apart.
	2. Install the upper subfloor diagonal (45 degrees) to the lower subfloor panels staggering joints 4 feet (1200 mm) and spacing 1/4 inch (6 mm) apart.  Secure these panels using adhesive (box X pattern) and 1 inch (25 mm) staples placed 6 inches (150 ...

	F. Parquet Flooring:  Adhere to substrates according to manufacturer's written instructions.
	G. Installation Tolerances:  1/8 inch in 10 feet (3 mm in 3 m) of variance from level.

	3.4 SANDING AND FINISHING
	A. Allow installed flooring to acclimate to ambient conditions before sanding.
	B. Follow applicable recommendations in MFMA's "Industry Recommendations for Sanding, Sealing, Court Lining, Finishing, and Resurfacing of Maple Gym Floors."
	C. Machine sand with coarse, medium, and fine grades of sandpaper to achieve a level, smooth, uniform surface without ridges or cups.  Remove sanding dust by tack or vacuum.
	D. Finish:  Apply seal and finish coats of finish system according to finish manufacturer's written instructions.  Provide no fewer than four coats total and no fewer than two  finish coats.
	1. Game-Line and Marker Paint:  Apply game-line and marker paint between final seal coat and first finish coat according to paint manufacturer's written instructions.
	a. Mask flooring at game lines and markers, and apply paint to produce lines and markers with sharp edges.
	b. Where game lines cross, break minor game line at intersection; do not overlap lines.
	c. Apply game lines and markers in widths and colors according to requirements indicated on Drawings.
	d. Apply finish coats after game-line and marker paint is fully cured.



	3.5 PROTECTION
	A. Protect wood athletic flooring during remainder of construction period to allow finish to cure and to ensure that flooring and finish are without damage or deterioration at time of Substantial Completion.
	1. Do not cover flooring after finishing until finish reaches full cure and not before seven days after applying last finish coat.
	2. Do not move heavy and sharp objects directly over flooring.  Protect fully cured floor finishes and surfaces with plywood or hardboard panels to prevent damage from storing or moving objects over flooring.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Resilient base.
	2. Resilient molding accessories.

	B. Related Sections:
	1. Section 096516 “Resilient Sheet Flooring” for resilient sheet flooring.
	2.  Section 096566 "Resilient Athletic Flooring" for resilient floor coverings for use in athletic-activity or support areas.
	4. Section 096813 “Tile Carpeting” for tile carpet.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	A. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...
	B. Product Schedule:  For resilient products.  Use same designations indicated on Drawings.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Furnish not less than 2T10 linear feet2T6T (3 linear m)6T for every, or fraction thereof, of each type, color, pattern, and size of resilient product installed.


	1.5 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  As determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 2T50 deg F2T6T (10 deg C)6T or more than 2T90 deg F2T6T (...

	1.7 PROJECT CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 2T70 deg F2T6T (21 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T in spaces to receive resilient products during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 2T55 deg F2T6T (13 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 RESILIENT BASE RB-1
	A. Resilient Base:
	1. 5TManufacturers5T:  Subject to compliance with requirements, provide products by the following:
	a. 5TJohnsonite5T.


	B. Resilient Base Standard:  ASTM F 1861.
	1. Material Requirement:  Type TP (rubber, thermoplastic)
	2. Manufacturing Method:  Group I (solid, homogeneous)
	3. Style:  Cove (base with toe)

	C. Minimum Thickness:  2T0.125 inch2T6T (3.2 mm)6T
	D. Height:  2T4 inches2T6T (102 mm)6T Coordinate height selected in paragraph above with length selected in first paragraph below; some manufacturers do not offer coils for every height.
	E. Lengths:  Coils in manufacturer's standard length.
	F. Outside Corners:  Job formed or preformed.
	G. Inside Corners:  Job formed or preformed.
	H. Colors and Patterns:  Moon Rock #29.

	2.2 RESILIENT MOLDING ACCESSORY
	A. Resilient Molding Accessory:
	1. 5TManufacturers5T:  Subject to compliance with requirements, provide products by the following:
	a. 5TJohnsonite5T.


	B. Description:
	1. Cap for cove resilient floor covering

	2.  Nosing for carpet
	3.  Nosing for resilient floor covering
	3.  Reducer strip for resilient floor covering
	4.  Joiner for tile and carpet Transition strips
	C. Material: Rubber.
	D. Profile and Dimensions:  As indicated
	E. Colors and Patterns:  Moon Rock #29.

	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.
	1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24), except that adhesive for rubber stair treads shall have a VOC content of 60 g/L or less.
	2. Adhesives shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect exposed edges of tiles, and in maximum available lengths to minimize running joints.
	D. Floor Polish:  Provide protective liquid floor polish products as recommended by resilient stair tread manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Accessories:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents.
	3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.
	4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed with installation only after substrates pass testing.
	a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 2T3 lb of water/1000 sq. ft.2T6T (1.36 kg of water/92.9 sq. m)6T in 24 hours.
	b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with installation only after substrates have maximum 75 percent relative humidity level measurement.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient products until they are same temperature as the space where they are to be installed.
	1. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.

	E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners:  Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:
	1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing discoloration (whitening) at bends.
	2. Inside Corners:  Use straight pieces of maximum lengths possible.


	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout length of each piece.  Install reducer strips at edges of carpet and resilient floor covering that would otherwise be exposed.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
	B. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products until Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes vinyl sheet flooring.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For each type of flooring.  Include flooring layouts, locations of seams, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts.
	1. Show details of special patterns.

	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...
	D. Welded-Seam Samples:  For seamless-installation technique indicated and for each resilient sheet flooring product, color, and pattern required; with seam running lengthwise and in center of 2T6-by-9-inch2T6T.6T Sample applied to a rigid backing and...
	E. Product Schedule:  For resilient sheet flooring.  Use same designations indicated on Drawings.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each type of resilient sheet flooring to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Resilient Sheet Flooring:  Furnish not less than 2T10 linear feet2T6T (3 linear m)6T for every 2T500 linear feet2T6T (150 linear m)6T or fraction thereof, in roll form and in full roll width for each type, color, and pattern of flooring installed.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs workers for this Project who are competent in techniques required by manufacturer for resilient sheet flooring installation and seaming method indicated.
	1. Engage an installer who employs workers for this Project who are trained or certified by resilient sheet flooring manufacturer for installation techniques required.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient sheet flooring and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 2T50 deg F2T6T (10 deg C)6T or more than 2T90 deg F...

	1.9 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 2T70 deg F2T6T (21 deg C)6T or more than 2T85 deg F2T6T (29 deg C)6T, in spaces to receive resilient sheet flooring during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 2T55 deg F2T6T (13 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T.
	C. Close spaces to traffic during resilient sheet flooring installation.
	D. Close spaces to traffic for 48 hours after resilient sheet flooring installation.
	E. Install resilient sheet flooring after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For resilient sheet flooring, as determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.

	B. FloorScore Compliance:  Resilient sheet flooring shall comply with requirements of FloorScore certification.
	C. Low-Emitting Materials:  Flooring system shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sourc...

	2.2 VINYL SHEET FLOORING WITH BACKING
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide the following5T Shaw Hard Surface.
	B. Product Standard:  ASTM F 1303.
	1. Type (Binder Content):  Type II, minimum binder content of 34 percent.
	2. Wear-Layer Thickness:  Grade 1.
	3. Overall Thickness:  As standard with manufacturer.
	4. Interlayer Material:  Homogeneous Plus.
	5. Backing Class:  Class B (nonfoamed plastic).

	C. Wearing Surface:  Smooth.
	D. Sheet Width:  As standard with manufacturer 2T6 feet2T6T (1.8 m)6T.
	E. Seamless-Installation Method:  Heat welded.
	F. Colors and Patterns:
	1.  Pattern:  Biolife/0001V
	2.  Color:  01003 Oyster White.


	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by resilient sheet flooring manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by flooring and adhesive manufacturers to suit resilient sheet flooring and substrate conditions indicated.
	1. Adhesives shall have a VOC content of   50or 60 g/L or less.
	2. Adhesives shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

	C. Seamless-Installation Accessories:
	1. Heat-Welding Bead:  Manufacturer's solid-strand product for heat welding seams.
	a. Color:  Match flooring.

	2. Chemical-Bonding Compound:  Manufacturer's product for chemically bonding seams.
	a. Bonding compound shall have a VOC content of 510 g/L or less.
	b. Bonding compound shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental C...


	D. Floor Polish:  Provide protective, liquid floor-polish products recommended by resilient sheet flooring manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient sh...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to resilient sheet flooring manufacturer's written instructions to ensure adhesion of resilient sheet flooring.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by resilient sheet flooring manufacturer.  Do not use solvents.
	3. Alkalinity and Adhesion Testing:  Perform tests recommended by resilient sheet flooring manufacturer.  Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less tha...
	4. Moisture Testing:  Proceed with installation only after substrates pass testing according to resilient sheet flooring manufacturer's written recommendations, but not less stringent than the following:
	a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 2T3 lb of water/1000 sq. ft.2T6T (1.36 kg of water/92.9 sq. m)6T in 24 hours.
	b. Perform relative humidity test using in situ probes according to ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 percent relative humidity level.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient sheet flooring until it is the same temperature as the space where it is to be installed.
	1. At least 48 hours in advance of installation, move flooring and installation materials into spaces where they will be installed.

	E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient sheet flooring.

	3.3 RESILIENT SHEET FLOORING INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient sheet flooring.
	B. Unroll resilient sheet flooring and allow it to stabilize before cutting and fitting.
	C. Lay out resilient sheet flooring as follows:
	1. Maintain uniformity of flooring direction.
	2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 2T6 inches2T6T (152 mm)6T away from parallel joints in flooring substrates.
	3. Match edges of flooring for color shading at seams.
	4. Avoid cross seams.

	D. Scribe and cut resilient sheet flooring to butt neatly and tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, and door frames.
	E. Extend resilient sheet flooring into toe spaces, door reveals, closets, and similar openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on resilient sheet flooring as marked on substrates.  Use chalk or other nonpermanent marking device.
	G. Install resilient sheet flooring on covers for telephone and electrical ducts and similar items in installation areas.  Maintain overall continuity of color and pattern between pieces of flooring installed on covers and adjoining flooring.  Tightly...
	H. Adhere resilient sheet flooring to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other s...
	I. Seamless Installation:
	1. Heat-Welded Seams:  Comply with ASTM F 1516. Rout joints and heat weld with welding bead to permanently fuse sections into a seamless flooring.  Prepare, weld, and finish seams to produce surfaces flush with adjoining flooring surfaces.
	2. Chemically Bonded Seams: Bond seams with chemical-bonding compound to permanently fuse sections into a seamless flooring.  Prepare seams and apply compound to produce tightly fitted seams without gaps, overlays, or excess bonding compound on floori...


	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient sheet flooring.
	B. Perform the following operations immediately after completing resilient sheet flooring installation:
	1. Remove adhesive and other blemishes from surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect resilient sheet flooring from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Floor Polish:  Remove soil, adhesive, and blemishes from flooring surfaces before applying liquid floor polish.
	1. Apply as recommended by manufacture the number of coat(s).

	E. Cover resilient sheet flooring until Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interlocking, rubber floor tile. Rubber-strip floor tile.
	2. Rubber sheet flooring.
	3. Synthetic turf.

	B. Related Sections:
	1. Section 096466 "Wood Athletic Flooring" for resilient wood flooring.
	2. Section 096513 "Resilient Base and Accessories" for wall base and accessories installed with flooring.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show installation details and locations of the following:
	1. Border tiles.
	2. Floor patterns.
	3. Layout, colors, widths, and dimensions of game lines and markers.
	4. Locations of floor inserts for athletic equipment installed through flooring.
	5. Seam locations for sheet flooring.
	6. Seaming plan for synthetic turf.

	C. Samples for Verification:  For each type, color, and pattern of flooring indicated, 2T6-inch-2T6T (150-mm-)6T square Samples of same thickness and material indicated for the Work.
	1. Game-Line- and Marker-Paint Samples:  Include Sample sets showing game-line- and marker-paint colors applied to flooring.
	2. Seam Samples:  For each vinyl sheet flooring color and pattern required; with seam running lengthwise and in center of 2T6-by-9-inch2T6T (150-by-230-mm)6T Sample applied to a rigid backing and prepared by Installer for this Project.
	3. Samples of synthetic turf material, 12” x 12” minimum.
	a. Provide sample of different green turf colors and yard line marker color.



	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified sheet vinyl flooring Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For flooring to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, before installation begins, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Floor Tile:  Furnish no fewer than 1 box for each 50 boxes or fraction thereof, of each type, color, pattern, and size of floor tile installed.
	2. Sheet Flooring:  Furnish full-width rolls of not less than 2T10 linear feet2T6T (3 linear m)6T for each 2T500 linear feet2T6T (150 linear m)6T or fraction thereof, of each type, color, and pattern of flooring installed.


	1.7 QUALITY ASSURANCE
	A. Sheet Vinyl Flooring Installer Qualifications:  An experienced Installer who has completed sheet vinyl flooring installations using seaming methods indicated for this Project and similar in material, design, and extent to that indicated for this Pr...
	B. Manufacturer/Installer Qualifications:  The synthetic turf installer/manufacturer shall have the experience of at least ten (10) acceptable installations in the United States within the past five (5) years of tufted slit film or monofilament grass-...
	C. Source Limitations:  Obtain each flooring system through one source, from a single manufacturer.
	D. Designs, Game Lines, and Markings: Comply with applicable requirements of the NCAA, for sports activities design, layout, game lines, and markings.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in original packages and containers, with seals unbroken, bearing manufacturer's labels indicating brand name and directions for storing.
	B. Store materials to prevent deterioration.  Store tiles on flat surfaces and rolls upright.

	1.9 FIELD CONDITIONS
	A. Adhesively Applied Products:
	1. Maintain temperatures during installation within range recommended in writing by manufacturer, but not less than 2T70 deg F2T6T (21 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T , in spaces to receive flooring 48 hours before installation, duri...
	2. After postinstallation period, maintain temperatures within range recommended in writing by manufacturer, but not less than 2T55 deg F2T6T (13 deg C)6T or more than 2T95 deg F2T6T (35 deg C)6T.
	3. Close spaces to traffic during flooring installation.
	4. Close spaces to traffic for 48 hours after flooring installation unless manufacturer recommends longer period in writing.

	B. Install flooring after other finishing operations, including painting, have been completed.

	1.10 COORDINATION
	A. Coordinate layout and installation of flooring with floor inserts for gymnasium equipment.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. FloorScore Compliance:  Resilient athletic flooring shall comply with requirements of FloorScore Standard.
	B. Low-Emitting Materials:  Flooring system shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale...

	2.2 INTERLOCKING, RUBBER FLOOR RAF-1
	A. Manufacturers:  Subject to compliance with requirements, provide the following product:
	1.  Infinity Performance.

	B. Description:  Athletic flooring consisting of modular rubber tiles with precision cut, interlocking edges, for free-lay installation.
	C. Material:  Rubber
	D. Blend:  90 percent color, 10 percent black.
	E. Tile Interlock Hidden.
	F. Size: 23.75 inches x 23.75 inches
	G. Thickness:  1.25 inches.
	H. Color and Pattern:  As selected by Architect from manufacturer's full range.

	2.3 RUBBER SHEET FLOORING RAF-2
	A. Manufacturers:  Subject to compliance with requirements, provide the following product:
	1.  Mondo Super X Performance.
	B. Description:  Rubber athletic flooring provided as rolled goods for adhered installation.
	C. Material:  Rubber wear layer and rubber shock-absorbent layer, vulcanized together Traffic-Surface Texture:  Smooth
	D. Finish:  Track Embossing.
	E. Sheet Size:  Coordinate with flooring installation to provide minimal seams.
	F. Thickness: 14 mm.
	G. Color and Pattern:  P31 Medium Gray.

	2.4 ACCESSORIES
	A. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-cement-based formulation approved by flooring manufacturer.
	B. Adhesives:  Water-resistant type recommended in writing by manufacturer for substrate and conditions indicated.
	1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesives shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Game-Line and Marker Paint:  Complete system including primer, if any, compatible with flooring and recommended in writing by flooring and paint manufacturers for use indicated.
	1. VOC Content:  Not more than 150 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Paint shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.5 SYNTHETIC TURF
	A. Manufacturers:  Subject to compliance with requirements, provide the following  product:
	1. Manufacturer:  EasyTurf, a FieldTurf Company.
	2. Product:  VersaLUSH, GF-FRG-R.
	3. Material:
	a. Pile Height:  1-inch.
	b. Face Weight:  48 oz
	c. Face Yarn Type:  Polyethylene.
	d. Primary Backing:  >7 oz./sq. yd.. Dual Layer Woven polypropylene.
	e. Secondary Backing:  22 oz./sq. yd.Dual System Permeable Polyurethane.
	f. Gauge:  3/8-inch.
	g. Color:  Field Green and Olive Green.
	h. Thatch Color:  Olive Green.
	i. Infill: Not required.

	4. Adhesive:  As recommended by manufacturer for applicable substrate.
	5. Glue, Thread, Seaming Fabric, and Accessory Materials: As recommended by manufacturer of synthetic turf.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances, moisture content, and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of flooring.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Alkalinity Testing:  Perform pH testing according to ASTM F 710.  Proceed with installation only if pH readings are not less than 7.0 and not greater than 8.5.
	3. Moisture Testing:
	a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 2T3 lb of water/1000 sq. ft.2T6T (1.36 kg of water/92.9 sq. m)6T in 24 hours.
	1) Perform tests so that each test area does not exceed 2T200 sq. ft.2T6T (18.6 sq. m)6T , and perform no fewer than two tests in each installation area and with test areas evenly spaced in installation areas.

	b. Perform relative humidity test using in-situ probes, ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.


	C. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended in writing by manufacturer.  Do not use solvents.
	D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates.
	E. Move flooring and installation materials into spaces where they will be installed at least 48 hours in advance of installation unless manufacturer recommends a longer period in writing.
	1. Do not install flooring until they are same temperature as space where they are to be installed.

	F. Sweep and vacuum clean substrates to be covered by flooring immediately before installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.
	G. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 FLOORING INSTALLATION, GENERAL
	A. Comply with manufacturer's written installation instructions.
	B. Scribe, cut, and fit flooring to butt neatly and tightly to vertical surfaces, equipment anchors, floor outlets, and other interruptions of floor surface.
	C. Extend flooring into toe spaces, door reveals, closets, and similar openings unless otherwise indicated.
	D. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating subfloor markings on flooring.  Use nonpermanent, nonstaining marking device.

	3.4 FLOOR TILE INSTALLATION
	A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles square with room axis at a 45-degree angle with room axis in pattern indicated.

	B. Discard broken, cracked, chipped, or deformed tiles.
	C. Match tiles for color and pattern by selecting tiles from cartons in same sequence as manufactured and packaged if so numbered.
	1. Lay tiles with grain running in one direction with grain direction alternating in adjacent tiles (basket-weave pattern) in pattern of colors and sizes indicated.

	D. Adhered Flooring:  Adhere products to substrates using a full spread of adhesive applied to substrate to comply with adhesive and flooring manufacturers' written instructions, including those for trowel notching, adhesive mixing, and adhesive open ...
	1. Provide completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections.

	E. Free-Lay Flooring:  Place flooring at locations indicated with all units securely interconnected and fully seated on substrate to form a smooth, level surface.

	3.5 SHEET FLOORING INSTALLATION
	A. Unroll sheet flooring and allow it to stabilize before cutting and fitting.
	B. Lay out sheet flooring as follows:
	1. Maintain uniformity of flooring direction.
	2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 2T6 inches2T6T (150 mm)6T away from parallel joints in flooring substrates.
	3. Match edges of flooring for color shading at seams.
	4. Locate seams per approved Shop Drawings.

	C. Adhered Flooring:  Adhere products to substrates using a full spread of adhesive applied to substrate to comply with adhesive and flooring manufacturers' written instructions, including those for trowel notching, adhesive mixing, and adhesive open ...
	1. Provide completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections.

	D. Vinyl Sheet Flooring Seams:  Prepare and finish seams to produce surfaces flush with adjoining flooring surfaces.
	1. Heat-Welded Seams:  Comply with ASTM F 1516.  Rout joints and use welding bead to permanently fuse sections into a seamless flooring.
	2. Chemically Bonded Seams:  Comply with ASTM F 693.  Seal seams to prevent openings from forming between cut edges and to prevent penetration of dirt, liquids, and other substances into seams.


	3.6 GAME LINES AND MARKERS
	A. Mask flooring at game lines and markers, and apply paint to produce sharp edges.  Where crossing, break minor game line at intersection; do not overlap lines.
	B. Lay out game lines and markers to comply with rules and diagrams published by National Collegiate Athletic Association (NCAA) National Federation of State High School Associations  for athletic activities indicated.

	3.7 FIELD-APPLIED FINISHES
	A. Apply finish after game-line and marker paint is fully cured.
	B. Apply finish according to manufacturer's written instructions to produce a sealed surface that is ready for use.
	C. Do not cover flooring after finishing until finish reaches full cure.

	3.8 SYNTHETIC TURF INSTALLATION
	A. Install in accordance with Manufacturer’s instructions. The Turf Contractor shall strictly adhere to the installation procedures. Any variance from these requirements must be accepted in writing, by the Manufacturer’s onsite representative, and sub...
	B. Install carpet rolls directly over access flooring.
	C. Lay out full width rolls across the field.  Turf shall be of sufficient length to permit full cross-field installation from sideline to sideline.  Head or cross seams are not allowed in main playing area between the sidelines. Utilizing standard st...
	D. Seams: Seams shall be formed either by gluing or sewing.  Seams shall be flat, tight, and permanent with no separation or fraying.
	E. Fibrillate turf by means of a nylon rotary brush to provide the look, feel, and safety of optimally-maintained natural grass, including subtle undulations normally associated with natural grass athletic fields.
	F. Attach synthetic turf to perimeter edge detail accordance to manufacturer’s written instructions.
	G. Field Markings
	1. Install markings according to manufacturer’s written instructions and approved Shop Drawings.
	2. Five-yard lines, and football sidelines shall be woven into the turf edges.


	3.9 CLEANING AND PROTECTING
	A. Perform the following operations immediately after completing flooring installation:
	1. Remove adhesive and other blemishes from flooring surfaces.
	2. Sweep and vacuum flooring thoroughly.
	3. Damp-mop flooring to remove marks and soil after time period recommended in writing by manufacturer.

	B. Protect flooring from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.  Use protection methods recommended in writing by manufacturer.
	1. Do not move heavy and sharp objects directly over flooring.  Protect flooring with plywood or hardboard panels to prevent damage from storing or moving objects over flooring.

	C. Comply with synthetic turf manufacturer’s written instructions for cleaning and protecting synthetic turf.
	D. Protect installed synthetic turf from damage and wear during remainder of construction period.
	E. Do not permit traffic over unprotected synthetic turf surface.
	F. Neatly roll usable remnants of synthetic turf materials and deliver to Owner’s designated storage area.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes modular, tufted carpet tile.
	B. Related Requirements:
	1. Section 096513 "Resilient Base and Accessories" for resilient wall base and accessories installed with carpet tile.
	2. Section 09516”Resilient Sheet Flooring”.
	3. Section 096566 “Resilient Athletic Flooring”


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include manufacturer's written data on physical characteristics, durability, and fade resistance.
	2. Include installation recommendations for each type of substrate.

	B. Shop Drawings:  Show the following:
	1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where cutouts are required in carpet tiles.
	2. Carpet tile type, color, and dye lot.
	3. Type of subfloor.
	4. Type of installation.
	5. Pattern of installation.
	6. Pattern type, location, and direction.
	7. Pile direction.
	8. Type, color, and location of insets and borders.
	9. Type, color, and location of edge, transition, and other accessory strips.
	10. Transition details to other flooring materials.

	C. Samples for Verification:  Samples for verification do not need to be submitted if the product manufacturer and color as listed under Part 2 - PRODUCTS is being supplied by the Contractor.   If a different manufacturer and/or color are being provid...
	D. Product Schedule:  For carpet tile.  Use same designations indicated on Drawings.
	E. Sustainability:  Provide the Statement of the Achievement Level the carpet has attained for Silver, 37 to 51 points, based on specific Sustainable Attribute Performance for all product stages according to ANSI/NSF 140.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency.
	C. Sample Warranty:  For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following:
	1. Methods for maintaining carpet tile, including cleaning and stain-removal products and procedures and manufacturer's recommended maintenance schedule.
	2. Precautions for cleaning materials and methods that could be detrimental to carpet tile.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, but not less than 2T10 sq. yd.2T6T (8.3 sq. m)6T.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who is certified by the International Certified Floorcovering Installers Association at the Commercial II certification level.
	B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of assemblies tested for fire response according to NFPA 253 by a qualified testing agency.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Comply with CRI 104.

	1.9 FIELD CONDITIONS
	A. Comply with CRI 104 for temperature, humidity, and ventilation limitations.
	B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity conditions are maintained at occupancy levels during the rem...
	C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to bond with adhesive and concrete slabs have pH range recommended by carpet tile manufacturer.
	D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, install carpet tiles before installing these items.

	1.10 WARRANTY
	A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of carpet tile installation that fail in materials or workmanship within specified warranty period.
	1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, failure of substrate, vandalism, or abuse.
	2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, dimensional stability, excess static discharge, loss of tuft bind strength, loss of face fiber, and delamination.
	3. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 CARPET TILE CPT-1
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1. Manufacturer:  Patcraft Carpet.

	B.  Pattern:  10302 Vivid Modular.
	C. Color:   00530 Night Sky.
	D. Size:  24”x24”.
	E. Fiber Content:  Eco Solution Q Nylon.
	F. Gage:  1/10.
	G. Total Weight:  18 oz. for finished carpet tile.
	H. Primary Backing/Backcoating:  Non-woven Synthetic.

	2.2 CARPET TILE CPT-2
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide  the following:
	B. Pattern:  10301 Vim Modular.
	C. Color:    00530 Night Sky.
	D. Size:  24”x24”.
	E. Fiber Content:  Solution Q Nylon.
	F. Gage:  10.
	G. Total Weight:  18 oz. for finished carpet tile.
	H. Primary Backing/Backcoating:  Non-woven Synthetic.

	2.3 CARPET TILE CPT-3
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1. Manufacturer:  Patcraft Carpet.

	B. Pattern:   I0115 Walk Right in Modular.
	C. Color:  00118 Black.
	D. Size:  24” x 24”.
	E. Fiber Content:  PET Polyester.
	F. Total Weight: 50 oz. for finished carpet tile.
	G. Primary Backing/Backcoating:  Non-Woven Synthetic.

	2.4 INSTALLATION ACCESSORIES
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based formulation provided or recommended by carpet tile manufacturer.
	B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit products and subfloor conditions indicated, that complies with flammability requirements for installed carpet tile and is recommended by carpet tile manufac...
	1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesives shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Metal Edge/Transition Strips:  Extruded aluminum with mill finish of profile and width shown, of height required to protect exposed edge of carpet, and of maximum lengths to minimize running joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for maximum moisture content, alkalinity range, installation tolerances, and other conditions affecting carpet tile performance.  Examine carpet til...
	B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following:
	1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other materials that may interfere with adhesive bond.  Determine adhesion and dryness characteristics by performing bond and moisture tests recommended by carpet tile ma...
	2. Subfloor finishes comply with requirements specified in Section 033000 "Cast-in-Place Concrete" for slabs receiving carpet tile.
	3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits.

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with carpet tile manufacturer's written installation instructions for preparing substrates indicated to receive carpet tile installation.
	B. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, holes and depressions 2T1/8 inch2T6T (3 mm)6T wide or wider ...
	C. Remove coatings, including curing compounds, and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical methods recommended in writing by carpet tile manufacturer.
	D. Clean metal substrates of grease, oil, soil and rust, and prime if directed by adhesive manufacturer.  Rough sand painted metal surfaces and remove loose paint.  Sand aluminum surfaces, to remove metal oxides, immediately before applying adhesive.
	E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

	3.3 INSTALLATION
	A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's written installation instructions.
	B. Installation Method:  As recommended in writing by carpet tile manufacturer
	C. Maintain dye lot integrity.  Do not mix dye lots in same area.
	D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut edges as recommended by carpet tile manufacturer.
	E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, alcoves, and similar openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking device.
	G. Install pattern parallel to walls and borders.
	H. Stagger joints of carpet tiles so carpet tile grid is offset from access flooring panel grid.  Do not fill seams of access flooring panels with carpet adhesive; keep seams free of adhesive.

	3.4 CLEANING AND PROTECTION
	A. Perform the following operations immediately after installing carpet tile:
	1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner recommended by carpet tile manufacturer.
	2. Remove yarns that protrude from carpet tile surface.
	3. Vacuum carpet tile using commercial machine with face-beater element.

	B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations."
	C. Protect carpet tile against damage from construction operations and placement of equipment and fixtures during the remainder of construction period.  Use protection methods indicated or recommended in writing by carpet tile manufacturer.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Access-flooring panels.
	2. Understructure.
	3. Ramps

	B. Related Requirements:
	5. Section 260526 "Grounding and Bonding for Electrical Systems" for connection to ground of access-flooring understructure.


	1.3 COORDINATION
	A. Coordinate location of electrical work in underfloor cavity to prevent interference with access-flooring pedestals.
	B. Mark pedestal locations on subfloor using a grid to enable electrical work to proceed without interfering with access-flooring pedestals.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review connection with electrical systems.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Include layout of access-flooring system and relationship to adjoining Work based on field-verified dimensions.
	1. Details and sections with descriptive notes indicating materials, finishes, fasteners, typical and special edge conditions, accessories, and understructures.

	C. Samples:
	1. Polished Concrete Floor Panels:  Full-size units for each color and texture specified.
	2. Exposed Metal Accessories:  Approximately 10 inches (250 mm) in length.
	3. One complete full-size floor panel, pedestal, and understructure unit for each type of access-flooring system required.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of access-flooring system.
	C. Product Test Reports:  For each type of flooring material and exposed finish, for tests performed by a qualified testing agency.
	D. Preconstruction Test Reports:  For preconstruction adhesive field test.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flooring Panels:  5 regular panels and 5 panels with electrical service outlet cutouts for each access floor system AF-1 and AF-2.
	2. Pedestals:  10 pedestals for each access floor system AF-1 and AF-2.
	3. Stringers:  5 stringers for access floor system AF-1.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by manufacturer.
	B. Mockups:  Build mockups to verify selections made under Sample submittals to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Build mockup of typical access-flooring assembly as shown on Drawings.  Size to be an area no fewer than five floor panels in length by five floor panels in width for each access floor type.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesive Field Test:  Before installing pedestals, field test their adhesion to subfloor surfaces by doing the following:
	1. In areas representative of each subfloor surface, set typical pedestal assemblies in same adhesive and use methods required for the completed Work.
	2. Allow test installation to cure for manufacturer's recommended cure time, with a pressure of 25 lbf (111 N) applied vertically to pedestals during this period.
	3. After curing, apply lateral load against a straight steel bar inserted 2 inches (51 mm) into pedestal stems.  Measure the force needed to cause adhesive failure of pedestal base.
	4. Remove and discard failed pedestals, and clean pedestals of adhered residue.
	5. Proceed with installation only after tests show compliance with performance requirement specified for pedestals' capability to resist overturning moment.


	1.10 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install access flooring until spaces are enclosed, ambient temperature is between 50 and 90 deg F (10 and 32 deg C), and relative humidity is not less than 20 and not more than 70 percent.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations:  Obtain access-flooring system from single source from single manufacturer.

	2.2 FLOOR PANELS
	A. Floor Panels, General:  Provide modular panels interchangeable with other field panels without disturbing adjacent panels or understructure.
	1. Size:  Nominal 24 by 24 inches (610 by 610 mm) by 1-1/2 inches thick.
	2. Attachment to Understructure:  Bolted.

	B. Exposed-Concrete-Surface Panels:  Fabricated with bottom pan that is die formed from metallic-coated steel sheet and filled with lightweight concrete that is reinforced and bonded to pan by shear ties.
	1. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide products by Haworth, Inc. as indicated below or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pre-bid substitution approval ...
	2. Access Floor AF-1:
	a. Manufacturer:  Haworth, Inc.
	b. Product:  TecCrete 2500 lb Panels with stringers.
	c. Exposed Panel Finish:  Where panels are exposed provide a polished finish to the concrete panels.  See Drawings for locations.
	d. Performance Requirements:  Structural Performance, provide access-flooring systems capable of complying with the following performance requirements according to testing procedures in CISCA’s “Recommended Test Procedures for Access Floors”:

	3. Access Floor AF-2:
	a. Manufacturer:  Haworth, Inc.
	b. Product:  TecCrete 1250 lb Panels corner locks without stringers.
	c. Performance Requirements: Structural Performance, provide access-flooring systems capable of complying with the following performance requirements according to testing procedures in CISCA’s “Recommended Test Procedures for Access Floors”:



	2.3 UNDERSTRUCTURE
	A. Pedestals:  Assembly consisting of base, column with provisions for height adjustment, and head (cap); made of steel.
	1. Base:  Square or circular base with not less than 16 sq. in. (103 sq. cm) of bearing area.
	2. Column:  Of height required to bring finished floor to elevations indicated.  Weld to base plate.
	3. Provide vibration-proof leveling mechanism for making and holding fine adjustments in height over a range of not less than plus or minus 1 inch (25.4 mm) and for locking at a selected height, so deliberate action is required to change height settin...
	4. Head:  Designed to support the panel system indicated.
	a. Bolted Assemblies:  Provide head with four holes aligned with holes in floor panels for bolting of panels to pedestals.


	B. Stringer Systems:  Modular steel stringer systems designed to bolt to pedestal heads and form a grid pattern.  Protect steel components with manufacturer's standard galvanized or corrosion-resistant paint finish.
	1. Continuous Gaskets:  At contact surfaces between panel and stringers to deaden sound, seal off the underfloor cavity from above, and maintain panel alignment and position.


	2.4 FLOOR PANEL COVERINGS
	A. Provide bare panels without factory-applied floor coverings on traffic surfaces.  See “Related Sections” paragraph for field applied floor coverings by others.

	2.5 FABRICATION
	A. Fabrication Tolerances:
	1. Size:  Plus or minus 0.020 inch (0.50 mm) of required size.
	2. Squareness:  Plus or minus 0.015 inch (0.38 mm) between diagonal measurements across top of panel.
	3. Flatness:  Plus or minus 0.035 inch (0.89 mm), measured on a diagonal on top of panel.

	B. Panel Markings:  Clearly and permanently mark floor panels on their underside with panel type and concentrated-load rating.
	C. Bolted Panels:  Provide panels with holes drilled in corners to align precisely with threaded holes in pedestal heads and to accept countersunk screws with heads flush with top of panel.
	1. Captive Fasteners:  Provide fasteners held captive to panels.

	D. Cutouts:  Fabricate cutouts in floor panels for cable penetrations and service outlets.  Provide reinforcement or additional support, if needed, to make panels with cutouts comply with structural performance requirements.
	1. Number, Size, Shape, and Location:  As indicated.
	2. Grommets:  Fit cutouts with manufacturer's standard grommets; or, if size of cutouts exceeds maximum grommet size available, trim edge of cutouts with manufacturer's standard plastic molding with tapered top flange.  Furnish removable covers for gr...


	2.6 ACCESSORIES
	A. Adhesives:  Manufacturer's standard adhesive for bonding pedestal bases to subfloor.
	1. Adhesive shall have a VOC content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Closures:  Where underfloor cavity is not enclosed by abutting walls or other construction, provide metal-closure plates with manufacturer's standard finish.
	C. Ramps:  Manufacturer's standard ramp construction of width and slope indicated, but not steeper than 1:12, with floor coverings as indicated on the Drawings, and of same materials, performance, and construction requirements as access flooring.
	D. Panel Lifting Device:  Panel manufacturer's standard portable lifting device for each type of panel required.
	E. Perimeter Support:  Where indicated, provide manufacturer's standard method for supporting panel edge and forming transition between access flooring and adjoining floor coverings at same level as access flooring.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer and manufacturer's representative present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify that substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, foreign deposits, and debris that might interfere with attachment of pedestals.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Lay out floor panel installation to keep the number of cut panels at floor perimeter to a minimum.  Avoid using panels cut to less than 6 inches (152 mm).
	B. Locate each pedestal, complete any necessary subfloor preparation, and vacuum subfloor to remove dust, dirt, and construction debris before beginning installation.

	3.3 INSTALLATION
	A. Install access-flooring system and accessories under supervision of access-flooring manufacturer's authorized representative to produce a rigid, firm installation that complies with performance requirements and is free of instability, rocking, ratt...
	B. Adhesive Attachment of Pedestals:  Set pedestals in adhesive, according to access-flooring manufacturer's written instructions, to provide full bearing of pedestal base on subfloor.
	1. Prior to installations of pedestals, access flooring installer shall verify if the existing concrete floor has a sealer applied and if it is compatible with the manufacturer’s pedestal adhesive.

	C. Adjust pedestals to permit top of installed panels to be set flat, level, and to proper height.
	D. Stringer Systems:  Secure stringers to pedestal heads according to access-flooring manufacturer's written instructions.
	E. Install flooring panels securely in place, properly seated with panel edges flush.  Do not force panels into place.
	F. Scribe perimeter panels to provide a close fit with adjoining construction with no voids greater than 1/8 inch (3 mm) where panels abut vertical surfaces.
	G. Cut and trim access flooring and perform other dirt-or-debris-producing activities at a remote location or as required to prevent contamination of subfloor under already-installed access flooring.
	H. Closures:  Scribe closures to closely fit against subfloor and adjacent finished-floor surfaces.  Set in mastic and seal to maintain plenum effect within underfloor cavity.
	I. Clean dust, dirt, and construction debris caused by floor installation, and vacuum subfloor area as installation of floor panels proceeds.
	J. Install access flooring without change in elevation between adjacent panels and within the following tolerances:
	1. Plus or minus 1/16 inch (1.5 mm)   in any 10-foot (3-m) distance.
	2. Plus or minus 1/8 inch (3 mm)   from a level plane over entire access-flooring area.


	3.4 PROTECTION
	A. Prohibit traffic on access flooring for 24 hours and removal of floor panels for 72 hours after installation to allow pedestal adhesive to set.
	B. After completing installation, vacuum access flooring and cover with continuous sheets of reinforced paper or plastic.  Maintain protective covering until time of Substantial Completion.
	C. Replace access-flooring panels that are stained, scratched, or otherwise damaged or that do not comply with specified requirements.



	099123_IntPaint_ms.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on  the following interior substrates:
	1. Concrete.
	2. Concrete masonry units (CMU).
	3. Steel.
	4. Galvanized metal.
	5. Gypsum board.
	6. Spray-textured ceilings.
	7. Cotton or canvas insulation covering.

	B. Protection of Cabling:  Contractor shall cover and protect the interior of all electrical outlet boxes and all cabling from application of paint, either direct or over-spray.  Communications cabling will not be warranted if cable is painted.  Attem...
	C. Related Requirements:
	1. Section 099600 "High-Performance Coatings" for high-performance, exterior, and special-use coatings.


	1.3 DEFINITIONS
	A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 2T8 inches2T6T (200 mm)6T square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	C. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.
	3. VOC content.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint:  Not less than 2T1 gal.2T6T (3.8 L)6T unopened of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 2T45 deg F2T6T (7 deg C)6T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 2T50 and 95 deg F2T6T (10 and 35 deg C)6T.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 2T5 deg F2T6T (3 deg C)6T above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles for the paint category indicated.

	2.2 PAINT, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior paints and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint base, when calculated according t...
	1. Flat Paints and Coatings:  50 g/L.
	2. Nonflat Paints and Coatings:  150 g/L.
	3. Dry-Fog Coatings:  400 g/L.
	4. Primers, Sealers, and Undercoaters:  200 g/L.
	5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L.
	6. Zinc-Rich Industrial Maintenance Primers:  340 g/L.
	7. Pretreatment Wash Primers:  420 g/L.
	8. Floor Coatings:  100 g/L.
	9. Shellacs, Clear:  730 g/L.
	10. Shellacs, Pigmented:  550 g/L.

	D. Colors:  As selected by Architect from manufacturer's full range Match Architect's samples as indicated in a color schedule at the end of Part 3.

	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:   MPI #4.

	2.4 PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior:   MPI #50.
	B. Primer, Alkali Resistant, Water Based:   MPI #3.
	C. Primer Sealer, Interior, Institutional Low Odor/VOC:   MPI #149.
	D. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint systems indicated.

	2.5 METAL PRIMERS
	A. Primer, Rust-Inhibitive, Water Based:   MPI #107.
	B. Primer, Galvanized, Water Based:   MPI #134.

	2.6 WATER-BASED PAINTS
	A. Latex, Interior, Flat, (Gloss Level 1):   MPI #53.
	B. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):   MPI #143.
	C. Latex, Interior, High Performance Architectural, (Gloss Level 3):   MPI #139.
	D. Latex, Interior, High Performance Architectural, Semi-Gloss (Gloss Level 5):   MPI #141.
	E. Latex, Interior, Fire-Retardant, Flat (Gloss Level 1):  MPI #67.

	2.7 DRY FOG/FALL COATINGS
	A. Dry Fall, Latex, Flat:   MPI #118.
	B. Dry Fall, Water Based, for Galvanized Steel, Flat (Gloss Level 1):   MPI #133.

	2.8 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor will be notified in advance and may be present when samples are taken.  If paint materials have already been delivered to Project site, samples may ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying coatings if test results show materials being used do not comply with product requirements.  Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces ...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent.
	2. Masonry (Clay and CMU):  12 percent.
	3. Gypsum Board:  12 percent.

	C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	D. Spray-Textured Ceiling Substrates:  Verify that surfaces are dry.
	E. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	F. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions.
	F. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer.
	G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	I. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material that might impair bond of paints to substrates.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed in finished equipment rooms:
	a. Uninsulated metal piping.
	b. Uninsulated plastic piping.
	c. Pipe hangers and supports.
	d. Metal conduit.
	e. Plastic conduit.
	f. Tanks that do not have factory-applied final finishes.
	g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	h. Mechanical and electrical equipment that is indicated to have a factory-primed finish for field painting.

	2. Paint the following work where exposed in occupied spaces:
	a. Equipment, including panelboards.
	b. Uninsulated metal piping.
	c. Uninsulated plastic piping.
	d. Pipe hangers and supports.
	e. Metal conduit.
	f. Plastic conduit.
	g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	h. Mechanical and electrical equipment that is indicated to have a factory-primed finish for field painting.
	i. Other items as directed by Architect.

	3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.


	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces:
	1. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer, alkali resistant, water based, MPI #3.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat: Latex, interior, high performance architectural, (Gloss Level 3), MPI #139.


	B. CMU Substrates:
	1. High-Performance Architectural Latex System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat: Latex, interior, high performance architectural, (Gloss Level 3), MPI #139.


	C. Steel Substrates:
	1. Water-Based Dry-Fall System:
	a. Prime Coat:  Primer, water-based, anti-corrosive, for metal, MPI #107.
	b. Topcoat:  Dry fall, latex, flat, MPI #118.

	2. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer, water-based, anti-corrosive, for metal, MPI #107.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss Level 5), MPI #141.


	D. Galvanized-Metal Substrates:
	1. Water-Based Dry-Fall System:
	a. Prime Coat:  Dry fall, water based, for galvanized steel, flat (Gloss Level 1), MPI #133.
	b. Topcoat:  Dry fall, water based, for galvanized steel, flat (Gloss Level 1), MPI #133.

	2. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer, galvanized, water based, MPI #134.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss Level 5), MPI #141.


	E. Gypsum Board  Substrates:
	1. Institutional Low-Odor/VOC Latex System (Ceilings not spray-textured finished):
	a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, flat (Gloss Level 1), MPI #143.

	2. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat:  Latex, interior, high performance architectural, (Gloss Level 3), MPI #139.


	F. Spray-Textured Ceiling Substrates:
	1. Latex (Flat) System:  Spray applied.
	a. Prime Coat:  Latex, interior, flat, (Gloss Level 1), MPI #53.
	b. Topcoat:  Latex, interior, flat, (Gloss Level 1), MPI #53.


	G. Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings.
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, flat (Gloss Level 1), MPI #143.



	3.7 PAINT AND STAIN COLOR SCHEDULE
	A. Paint (P):
	1. P-1:
	a. Manufacturer: Sherwin Williams
	b. Color:   Extra White SW 7006

	2. P-2:
	a. Manufacturer: Sherwin Williams
	b. Color:   White Duck SW 7010

	3. P-3:
	a. Manufacturer: Sherwin Williams
	b. Color:   To match PMS 186

	4. P-4:
	a. Manufacturer: Idea Paint Color:
	b. Color:     White

	5. P-5:
	a. Manufacturer: Sherwin Williams
	b.  Color:   Gauntlet Gray SW 7019


	B.  Interior Color Selections:
	1. Exposed Structure:
	2. Concrete Walls:          See Room     Eggshell
	3. Other Concrete Block:        See Room    Eggshell
	Finish Schedule
	4. Exposed Structure:
	Steel Deck, Joists, Bridging,
	5. Metal Doors:          P-5      Semi-Gloss
	6. Metal Frames and Coordinators:      P-5      Semi-Gloss
	7. Metal Window Frames:        P-5      Semi-Gloss
	8. Ceiling Access Doors:        Match surface on  Flat
	9. Wall Access Doors:         Match surface on  Eggshell
	which it occurs
	10. Overhead Sectional Door       Match wall surface  Semi-Gloss
	Steel Angles:           on which it occurs
	11. Gypsum Board:
	12. Backstop supports: Match Ceiling Color Semi-Gloss
	13. Mechanical and Electrical Items:     Match surface on   Semi-Gloss
	14. Inside of Ductwork Exposed to View    Black     Flat
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and application of high-performance coating systems on the following substrates:
	1. Interior Substrates:
	a. Concrete, vertical surfaces.
	b. Concrete masonry units (CMU).
	c. Steel.
	d. Gypsum board.


	B. Related Requirements:
	1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with primers specified in this Section.
	2. Section 099123 "Interior Painting" for special-use coatings and general field painting.


	1.3 DEFINITIONS
	A. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523.
	B. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include preparation requirements and application instructions.
	B. Samples for Verification:  For each type of coating system and in each color and gloss of topcoat indicated.
	1. Submit Samples on rigid backing, 2T8 inches2T6T (200 mm)6T square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	C. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.
	3. VOC content.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run,] that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Coatings:  5 percent, but not less than 2T1 gal.2T6T (3.8 L)6T of each material and color applied.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 2T45 deg F2T6T (7 deg C)6T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply coatings only when temperature of surfaces to be coated and surrounding air temperatures are between 2T50 and 95 deg F2T6T (10 and 35 deg C)6T.
	B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 2T5 deg F2T6T (3 deg C)6T above the dew point; or to damp or wet surfaces.
	C. Do not apply exterior coatings in snow, rain, fog, or mist.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 5TManufacturers5T:  Subject to compliance with requirements, provide products by the following:
	1. 5TBenjamin Moore & Co5T.
	2. 5TICI Paints5T.
	3. 5TPPG Architectural Finishes, Inc5T.
	4. 5TSherwin-Williams Company (The)5T.

	B. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles for the paint category indicated.

	2.2 HIGH-PERFORMANCE COATINGS, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and are listed in "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each coating system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a coating system, provide products recommended in writing by manufacturers of topcoat for use in coating system and on substrate indicated.
	3. Provide products of same manufacturer for each coat in a coating system.

	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction
	1. Flat Paints and Coatings:  50 g/L.
	2. Nonflat Paints and Coatings:  150 g/L.
	3. Primers, Sealers, and Undercoaters:  200 g/L.
	4. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  250 g/L.
	5. Zinc-Rich Industrial Maintenance Primers:  340 g/L.
	6. Pre-Treatment Wash Primers:  420 g/L.
	7. Floor Coatings:  100 g/L.
	8. Shellacs, Clear:  730 g/L.
	9. Shellacs, Pigmented:  550 g/L.

	D. Low-Emitting Materials:  Interior coatings shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Sca...
	E. Colors:  HPC- 1-5 to match P -1-5 paint colors.

	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:  MPI #4.
	B. Block Filler, Epoxy: MPI #116.

	2.4 INTERIOR PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior:  MPI #50.
	B. Wood-Knot Sealer:  White shellac or other sealer recommended in writing by manufacturer for this purpose.

	2.5 METAL PRIMERS
	A. Primer, Zinc-Rich, Inorganic:  MPI #19.
	B. Primer, Zinc-Rich, Epoxy:  MPI #20.
	C. Primer, Rust-Inhibitive, Water Based:  MPI #107.
	D. Primer, Epoxy, Anti-Corrosive, for Metal:  MPI #101.
	E. Primer, Vinyl Wash: MPI #80.

	2.6 EPOXY COATINGS
	A. Epoxy, Gloss: MPI #77.
	B. Epoxy-Modified Latex, Interior, Gloss (Gloss Level 6):  MPI #115.
	C. Epoxy, High-Build, Low Gloss:  MPI #108.

	2.7 POLYURETHANE COATINGS
	A. Polyurethane, Two-Component, Pigmented, Gloss (Gloss Level 6):  MPI #72.
	B. Varnish, Aliphatic Polyurethane, Two-Component (Gloss Level 6 or 7):  MPI #78.

	2.8 SOURCE QUALITY CONTROL
	A. Testing of Coating Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample coating materials.  Contractor will be notified in advance and may be present when samples are taken.  If coating materials have already been delivered to Project site, samples ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying paints if test results show materials being used do not comply with product requirements.  Contractor shall remove noncomplying coating materials from Project site, pay for testing, and recoat surfaces c...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	a. Concrete:  12 percent.
	b. Masonry (Clay and CMU):  12 percent.
	c. Gypsum Board:  12 percent.


	B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection.

	C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce coating systems indicated.

	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in manufacturer's written instructions.
	1. Clean surfaces with pressurized water.  Use pressure range of 2T1500 to 4000 psi2T6T (10 350 to 27 580 kPa)6T 2T4000 to 10,000 psi2T6T (27 580 to 68 950 kPa)6T at 2T6 to 12 inches2T6T (150 to 300 mm)6T.
	2. Abrasive blast clean surfaces to comply with SSPC-SP 7/NACE No. 4, "Brush-Off Blast Cleaning."

	E. Masonry Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written instructions.
	1. Clean surfaces with pressurized water.  Use pressure range of 2T100 to 600 psi2T6T (690 to 4140 kPa)6T 2T1500 to 4000 psi2T6T (10 350 to 27 580 kPa)6T at 2T6 to 12 inches2T6T (150 to 300 mm)6T.

	F. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods recommended in writing by paint manufacturer but not less than the following:
	1. SSPC-SP 7/NACE No. 4, "Brush-Off Blast Cleaning."
	2. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."
	3. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	4. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning."
	5. SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning."

	G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.

	3.3 APPLICATION
	A. Apply high-performance coatings according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	1. Use applicators and techniques suited for coating and substrate indicated.
	2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, coat surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not apply coatings over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the same material are to be applied.  Tint undercoats to match color of finish coat, but provide sufficient difference in shade of undercoats to dist...
	C. If undercoats or other conditions show through final coat, apply additional coats until cured film has a uniform coating finish, color, and appearance.
	D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks.

	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and inspecting agency to inspect and test coatings for dry film thickness.
	1. Contractor shall touch up and restore coated surfaces damaged by testing.
	2. If test results show that dry film thickness of applied coating does not comply with coating manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies w...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from coating operation.  Correct damage by cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced coated surfaces.

	3.6 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE
	A. Concrete Substrates, Vertical Surfaces:
	1. Epoxy System:
	a. Prime Coat:  Epoxy, gloss, MPI #77.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	2. Epoxy-Modified Latex System:
	a. Prime Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.


	B. Concrete Substrates, Horizontal Surfaces.
	1. Epoxy System:
	a. Prime Coat:  Epoxy, gloss, MPI #77.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	2. Pigmented Polyurethane System:
	a. Prime Coat:  Epoxy, gloss, MPI #77.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	3. Pigmented Polyurethane System:
	a. Prime Coat:  Epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	4. Clear Two-Component Polyurethane System:
	a. Prime Coat:  Varnish, aliphatic polyurethane, two-component (Gloss Level 6 or 7), MPI #78.
	b. Intermediate Coat:  Varnish, aliphatic polyurethane, two-component (Gloss Level 6 or 7), MPI #78.
	c. Topcoat:  Varnish, aliphatic polyurethane, two-component (Gloss Level 6 or 7), MPI #78.


	C. CMU Substrates:
	1. Epoxy System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
	b. Block Filler:  Block filler, epoxy, MPI #116.
	c. Intermediate Coat:  Epoxy, gloss, MPI #77.
	d. Topcoat:  Epoxy, gloss, MPI #77.

	2. Epoxy-Modified Latex System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.


	D. Steel Substrates:
	1. High-Build Epoxy System:
	a. Prime Coat:  Primer, zinc-rich, epoxy, MPI #20.
	b. Intermediate Coat:  Epoxy, high-build, low gloss, MPI #108.
	c. Topcoat:  Epoxy, gloss, MPI #77.
	d. Topcoat:  Epoxy, high-build, low gloss, MPI #108.

	2. Epoxy System:
	a. Prime Coat:  Primer, epoxy, anti-corrosive, for metal, MPI #101.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	3. Epoxy System:
	a. Prime Coat:  Primer, epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	4. Epoxy-Modified Latex System:
	a. Prime Coat:  Primer, rust-inhibitive, water based, MPI #107.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.

	5. Epoxy-Modified Latex System:
	a. Prime Coat:  Primer, rust-inhibitive, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.

	6. Pigmented Polyurethane System:
	a. Prime Coat:  Primer, epoxy, anti-corrosive, for metal, MPI #101.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	7. Pigmented Polyurethane System:
	a. Prime Coat:  Primer, epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	8. Pigmented Polyurethane over Inorganic Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, inorganic, MPI #19.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	9. Pigmented Polyurethane over Inorganic Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, inorganic, MPI #19.
	b. Intermediate Coat:  As recommended in writing by topcoat manufacturer.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	10. Pigmented Polyurethane over Epoxy Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, epoxy, MPI #20.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	11. Pigmented Polyurethane over Epoxy Zinc-Rich Primer System:
	a. Prime Coat:  Primer, zinc-rich, epoxy, MPI #20.
	b. Intermediate Coat:  As recommended in writing by topcoat manufacturer.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	12. Pigmented Polyurethane over High-Build Epoxy System:
	a. Prime Coat:  Primer, epoxy, anti-corrosive, for metal, MPI #101.
	b. Intermediate Coat:  Epoxy, high-build, low gloss, MPI #108.
	c. Topcoat:  Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.

	13. Pigmented Polyurethane over High-Build Epoxy System:
	a. Prime Coat:  Primer, epoxy, as recommended in writing by topcoat manufacturer.
	b. Intermediate Coat:  Epoxy, high-build, low gloss, MPI #108.
	c. Topcoat: Polyurethane, two-component, pigmented, gloss (Gloss Level 6), MPI #72.


	E. Gypsum Board Plaster Substrates:
	1. Epoxy System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat:  Epoxy, gloss, MPI #77.
	c. Topcoat:  Epoxy, gloss, MPI #77.

	2. Epoxy-Modified Latex System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat: Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
	c. Topcoat:  Epoxy-modified latex, interior, gloss (Gloss Level 6), MPI #115.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Ceramic tile.
	2. Waterproof membrane.
	3. Crack isolation membrane.
	4. Tile backing panels.
	5. Metal edge strips.

	B. Related Sections:
	1. Section 079200 "Joint Sealants" for sealing of expansion, contraction, control, and isolation joints in tile surfaces.
	2. Section 092900 "Gypsum Board" for glass-mat, water-resistant backer board.


	1.3 DEFINITIONS
	A. General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 apply to Work of this Section unless otherwise specified.
	B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, ANSI A108.15, ANSI A108....
	C. Module Size:  Actual tile size plus joint width indicated.
	D. Face Size:  Actual tile size, excluding spacer lugs.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each type of product, signed by product manufacturer.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:   Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, and size indicated.
	2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, composition, and color indicated.


	1.7 QUALITY ASSURANCE
	A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or producer.
	1. Obtain tile of each type and color or finish from same production run and of consistent quality in appearance and physical properties for each contiguous area.

	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from one manufacturer and each aggregate from one source or producer.
	C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from a single manufacturer for each product:
	1. Waterproof membrane.
	2. Crack isolation membrane.
	3. Joint sealants.
	4. Cementitious backer units.
	5. Metal edge strips.

	D. Preinstallation Conference:  Conduct conference at Project site.
	1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirements in ANSI A137.1 for labeling tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination can be avoided.
	D. Store liquid materials in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting t...

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.


	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	1. Provide tile complying with Standard grade requirements unless otherwise indicated.

	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and ...
	C. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match approved Samples.
	D. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard with manufacturer unless otherwise indicated.
	E. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, protect exposed surfaces of tile against adherence of mortar and grout by precoating with continuous film of petroleum paraffin wax, applied hot.  Do not coat unexposed...

	2.2 TILE PRODUCTS
	A. Tile Type CT-1:  unglazed Porcelain tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Tesoro.
	1)  Style:   Antico Wood.
	2) Color:  Timber.
	3) Size:   6”x24”


	2. Grout Color:   As selected by Architect from manufacturer's full range.
	3. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, selected from manufacturer's standard shapes:
	a. Base Cove:  Cove, module size 6”x24”


	B. Tile Type CT-2 Glazed wall tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. American Olean.
	1)  Style:  Urban Canvas.
	2) Color:  Ice White Standard.
	3)  Size:  4”x12”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	C. Tile Type GT-1 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Glassworks.
	1)  Style:  ORG GW-MEK
	2) Color:  1636C Mekong Clear
	3)  Size:  15 ¾”x 3 1/8”

	2. Grout Color: As selected by Architect from manufacturer's full range.

	D.  Tile Type GT-2 Glass Tile.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Glasstilestore
	1)  Style:  Brick pattern
	2) Color:  R4A6 Hells Kitchen
	3)  Size:  12”x13” Mesh Mounted

	2. Grout Color: As selected by Architect from manufacturer's full range.


	2.3 TILE BACKING PANELS FOR FLOOR TILE OVER ACCESS FLOORING
	A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325, in maximum lengths available to minimize end-to-end butt joints.
	1. Products:  Subject to compliance with requirements,  provide one of the following:
	a. C-Cure; C-Cure Board 990.
	b. Custom Building Products; Wonderboard.
	c. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
	d. USG Corporation; DUROCK Cement Board.

	2. Thickness:   1/2 inch (12.7 mm).


	2.4 WATERPROOF MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.10 and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by manufacturer.
	B. Chlorinated Polyethylene Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides with nonwoven polyester fabric; 0.030-inch (0.76-mm) nominal thickness.
	1. Products:  Subject to compliance with requirements, provide the following  :
	a. Noble Company (The); Nobleseal TS.


	C. Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 0.008-inch (0.203-mm) nominal thickness.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Schluter Systems L.P.; KERDI.



	2.5 CRACK ISOLATION MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following, that complies with ANSI A118.12 for high performance and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by...
	B. Corrugated Polyethylene:  Corrugated polyethylene with dovetail-shaped corrugations and with anchoring webbing on the underside; 3/16-inch (4-mm) nominal thickness.
	1. Products:  Subject to compliance with requirements, provide the following  :
	a. Schluter Systems L.P.; DITRA.



	2.6 SETTING MATERIALS
	A. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American; an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Laticrete International, Inc.
	e. MAPEI Corporation.
	f. TEC; a subsidiary of H. B. Fuller Company.

	2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.
	3. For wall applications, provide mortar that complies with requirements for nonsagging mortar in addition to the other requirements in ANSI A118.4.


	2.7 GROUT MATERIALS
	A. Polymer-Modified Tile Grout:  ANSI A118.7.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American; an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Laticrete International, Inc.
	e. MAPEI Corporation.
	f. TEC; a subsidiary of H. B. Fuller Company.

	2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, prepackaged with other dry ingredients.
	a. Basis-of-Design Product:  Subject to compliance with requirements, provide the following:
	1) Specialty Construction Brands, Inc.; Grout Boost.




	2.8 ELASTOMERIC SEALANTS
	A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with the following requirements and with the applicable requirements in Section 079200 "Joint Sealants."
	1. Sealants shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Use primers, backer rods, and sealant accessories recommended by sealant manufacturer.

	B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints unless otherwise indicated.
	C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile joints and oth...
	1. Products:  Subject to compliance with requirements,  provide one of the following:
	a. DAP Inc.; 100 percent Silicone Kitchen and Bath Sealant.
	b. Dow Corning Corporation; Dow Corning 786.
	c. GE Silicones; a division of GE Specialty Materials; Sanitary 1700.
	d. Laticrete International, Inc.; Latasil Tile & Stone Sealant.
	e. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
	f. Tremco Incorporated; Tremsil 600 White.


	D. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O.
	1. Products:  Subject to compliance with requirements,  provide one of the following :
	a. Bostik, Inc.; Chem-Calk 550.
	b. Degussa Building Systems; Sonneborn Sonolastic SL 2.
	c. Pecora Corporation; Dynatrol II-SG.
	d. Sika Corporation; Sikaflex-2c SL.
	e. Tremco Incorporated.;  Vulkem 245.



	2.9 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications;    stainless-steel, ASTM A 666, 300 Series exposed-edg...
	C. Temporary Protective Coating:  Either product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is com...
	1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with a melting point of 120 to 140 deg F (49 to 60 deg C) per ASTM D 87.
	2. Grout release in form of manufacturer's standard proprietary liquid coating that is specially formulated and recommended for use as temporary protective coating for tile.

	D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	E. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does not change color or appearance of grout.
	1. Products:  Subject to compliance with requirements,  provide one of the following :
	a. Bonsal American; an Oldcastle company; Grout Sealer.
	b. Bostik, Inc.; CeramaSeal Grout & Tile Sealer.
	c. C-Cure; Penetrating Sealer 978.
	d. MAPEI Corporation; KER 004, Keraseal Penetrating Sealer for Unglazed Grout and Tile.
	e. TEC; a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone Grout Sealer.



	2.10 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are incompatible with tile-setting materials including curing compounds and other substances that contain soap, wax, oil, or silicone; and comply with flatness tole...
	2. Verify that concrete substrates for tile floors installed with    thin-set mortar comply with surface finish requirements in ANSI A108.01 for installations indicated.
	a. Verify that surfaces that received a steel trowel finish have been mechanically scarified.
	b. Verify that protrusions, bumps, and ridges have been removed by sanding or grinding.

	3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar items located in or behind tile has been completed.
	4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust joint locations in consultation with Architect.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with   thin-set mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains.
	C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples.  If not factory bl...
	D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat unex...

	3.3 TILE INSTALLATION
	A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile installation schedules. Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TCA...
	1. For the following installations, follow procedures in the ANSI A108 Series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.
	b. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger.
	c. Tile floors composed of rib-backed tiles.


	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint alig...
	C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electri...
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and center tile fields in both directions in each space or on each wall area.  Lay out tile work to minimize the use of pieces that are less than half of a t...
	1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile sheets so joints between sheets are not apparent in finished work.
	2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same size, align joints.
	3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on floor, base, walls, or trim, align joints unless otherwise indicated.

	F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths:
	1. Porcelain Tile or Ceramic Mosaic Tile:  1/16 inch (1.6 mm).
	2. Glazed Wall Tile:  1/16 inch (1.6 mm).
	3. Decorative Thin Wall Tile:  1/16 inch (1.6 mm).

	G. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated.  Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints...
	1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	H. Metal Edge Strips:  Install where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with or below top of tile and no threshold is indicated.
	I. Grout Sealer:  Apply grout sealer to grout joints in tile floors according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by wiping with sof...

	3.4 TILE BACKING PANEL INSTALLATION
	A. Install cementitious backer units   and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated.  Use latex-portland cement mortar for bonding material unless otherwise directed in manufactur...

	3.5 WATERPROOFING INSTALLATION
	A. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over waterproofing until waterproofing has cured and been tested to determine that it is watertight.

	3.6 CRACK ISOLATION MEMBRANE INSTALLATION
	A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over crack isolation membrane until membrane has cured.

	3.7 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	1. Remove   latex-portland cement grout residue from tile as soon as possible.
	2. Clean grout smears and haze from tile according to tile and grout manufacturer's written instructions but no sooner than 10 days after installation.  Use only cleaners recommended by tile and grout manufacturers and only after determining that clea...
	3. Remove temporary protective coating by method recommended by coating manufacturer and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent drain clogging.

	B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile surfaces.

	3.8 INTERIOR TILE INSTALLATION SCHEDULE
	A. Interior Floor Installations, Concrete Subfloor:
	1. Tile Installation F122:  Thin-set mortar on waterproof membrane; and crack suppression membrane, TCA F122.
	a. Tile Type:  CT-1.
	b. Thin-Set Mortar:  Latex-portland cement mortar.
	c. Grout:  Polymer-modified sanded grout.


	B. Interior Floor Installations, over Access Flooring:
	1. Tile Installation F144/146: Thin-set mortar on crack isolation membrane over cementitious backer units and waterproof membrane similar to TCA F144 and F146.
	a. Tile Type:  CT-1.
	b. Thin-Set Mortar:   Latex-portland cement mortar.
	c. Grout:     Polymer-modified sanded   grout.


	C. Interior Wall Installations, Metal Studs or Furring:
	1. Tile Installation W245:  Thin-set mortar on coated glass-mat, water-resistant gypsum backer board; TCA W245.
	a. Tile Type:  CT-2 and GT-1.
	b. Thin-Set Mortar:   Latex-portland cement mortar.
	c. Grout:      Polymer-modified unsanded grout.


	D.  Shower Receptor and Wall Installations,  Metal Studs or Furring:
	1. Shower Receptor Tile Installation B420:  Thin-set mortar on coated glass-mat, water-resistant backer board; TCA B420.  Provide in conjunction with floor installation method F122.  Waterproof membrane shall extend 6 inches above floor.
	a. Tile Type:  CT-2 and GT-1.
	b. Thin-Set Mortar:   Latex- portland cement mortar.
	c. Grout:      Polymer-modified unsanded grout.






	Div 11.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following baseball equipment:
	1. Batting Tunnel Netting System.


	1.3 PERFORMANCE REQUIREMENTS
	A. Design Loads: Provide cable, netting, screens, corner supports, fittings, foundations and netting ties; capable of withstanding the effects of gravity loads in accordance with the design loads indicated in the Structural Notes on the Structural Dra...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. If applicable, include assembly, disassembly, and storage instructions for removable equipment.

	B. Shop Drawings:  Include plans, elevations, sections, details, attachments to other work, and the following:
	1. Method of field assembly for removable equipment, connections, installation details, mountings, inserts, attachments to other work, and operational clearances.
	2. Transport and storage accessories for removable equipment.

	C. Structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation including loads, point reactions, and locations for attachment of equipment to structure.
	D. Samples for Initial Selection:  For each type of baseball equipment indicated.
	1. Batting Tunnel Netting:  Three (3) each, 12-inch by 12-inch squares.

	E. Qualification Data:  For Installer and professional engineer.
	F. Operation and Maintenance Data:  For equipment to include in operation, and maintenance manuals.
	G. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications for Backstop Netting System:  Engage an experienced Installer to perform the work of this Section who has performed installations of cable suspensions systems that are similar to that indicated for this Project in material,...
	B. Professional Engineer Qualifications: A professional engineer who is legally authorized to practice in the State of Nebraska and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those ...
	C. Source Limitations:  Obtain each type of equipment through one source from a single manufacturer.
	D. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.3, “Structural Welding Code – Sheet Steel.”


	1.6 WARRANTY
	A. Special Warranties:
	1. Equipment:  Written warranties, executed by manufacturer of each piece of equipment specified agreeing to repair or replace equipment or components that fail in materials or workmanship within specified warranty period.
	2.  Netting:  Installed netting shall prevent passage of batted or thrown ball.  If netting fails to prevent passage of ball, installer shall adjust netting to appropriate tension.
	3. Warranty Period:  Three years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.
	1. Extruded Bars, Profiles, and Tubes:  1TASTM B 2211T4T (ASTM B 221M)4T.
	2. Cast Aluminum:  ASTM B 179.
	3. Flat Sheet:  1TASTM B 2091T4T (ASTM B 209M)4T.

	B. Steel:  Comply with the following:
	1. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	2. Steel Tubing:  ASTM A 500 or ASTM A 513, cold formed.
	3. Steel Sheet:  ASTM A 1011/A 1011M.

	C. Castings and Hangers:  Malleable iron, ASTM A 47/A 47M, grade required for structural loading.
	D. Anchors, Fasteners, Fittings and Hardware:  Manufacturer's standard corrosion-resistant or noncorrodible units; concealed.

	2.2 BATTING TUNNEL NETTING SYSTEM
	A. Products:  Subject to compliance with requirements, provide products by one of the following:
	1. Burbank Sport Nets.
	2. C&H Baseball
	3. Carron Net Co., Inc.
	4. Redden Nets.
	5. West Coast Netting.
	6. Practice Sports

	B. Batting Tunnel General:
	1. Weather resistant knotted nylon UV treated black netting.
	2. Size:   See plans for net sizes and locations for batting tunnels.
	3. Suspension System:
	a. Vertically suspended curtain cage system as shown on Drawings.
	b. Provide cable suspension system from building structure that allows the net system to be collapsed to one end of the room when not in use.

	4. Accessories:
	a. Provide two (2) overlapping entry points for each tunnel.  One near each end.
	b. Provide two (2) baseball backdrop tarps.
	1) Material:  18 oz. solid vinyl with 1-1/2- inch finished width vinyl binding on all edges and grommets on 12-inch centers across the top edge.



	C. Batting Tunnel Netting: 1 3/4-inch and 7/8-inch square knotted mesh netting complying with the following:
	1. Ceiling Netting CN-1:
	a. Material:  #36 Nylon, 7/8-inch square knotted mesh netting.

	2. Wall Netting CN-2:
	a. Material:  #36 Nylon, 7/8-inch square knotted mesh netting.
	b. Color:  Latex.
	c. Location:  See Drawings.

	3. Wall Netting CN-3:
	a. Material:  #60 Nylon, 1-3/4-inch square knotted mesh netting.
	b. Color:  Latex.
	c. Location:  See Drawings.

	4. Edge Treatment:  Hemmed with 5/16-inch three strand twisted polyethylene rope spliced to the edge.
	5. Weather Treatment:  Black Urethane coating, UV all-weather treatment.

	D. Cabling and Connections:  Provide the materials and accessories necessary for a complete batting tunnel netting installation.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements, alignment of mounting substrates, installation tolerances, operational clearances, and other conditions affecting performance.
	1. Verify critical dimensions.
	2. Examine supporting structure.
	3. Examine wall assemblies, where reinforced to receive anchors and fasteners, to verify that locations of concealed reinforcements have been clearly marked.  Locate reinforcements and mark locations.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION, GENERAL
	A. General:  Comply with manufacturer's written installation instructions.  Complete equipment field assembly, where required.

	3.3 CLEANING
	A. After completing equipment installation, inspect components.  Remove spots, dirt, and debris and touch up damaged shop-applied finishes according to manufacturer's written instructions.
	B. Replace equipment and finishes that cannot be cleaned and repaired, in a manner approved by Architect, before time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Basketball equipment.
	2. Volleyball equipment.
	3. Safety pads.

	B. Related Requirements:
	1. Section 096466 "Wood Athletic Flooring" for game lines and markers.
	2. Division 26 Sections for electrical service for motor operators, controls, and other powered devices for motorized gymnasium equipment.
	3. Division 05 Section "Structural Steel" for structural supports not provided by gymnasium equipment manufacturer for supporting gymnasium equipment to building structure.


	1.3 DEFINITIONS
	A. NCAA:  The National Collegiate Athletic Association.
	B. USAV:  USA Volleyball.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. If applicable, include assembly, disassembly, and storage instructions for removable equipment.
	2. Motors:  Show nameplate data, ratings, characteristics, and mounting arrangements.

	B. Shop Drawings:  For gymnasium equipment.
	1. Include plans, elevations, sections, details, and attachments to other work.
	2. Include details of field assembly for removable equipment, connections, installation, mountings, floor inserts, attachments to other work, and operational clearances.
	3. Include transport and storage accessories for removable equipment.

	C. Samples for Verification:  For the following products:
	1. Pad Fabric:  Wall padding not less than 3 inches (76 mm) square, and corner and column Samples not less than 3 inches (76 mm) long, with specified treatments applied.  Mark face of material.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Court layout plans, drawn to scale, and coordinated with floor inserts, game lines, and markers applied to finished flooring.
	B. Qualification Data:  For Installer.
	C. Product Certificates:  For each type of gymnasium equipment.
	D. Sample Warranty:  For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For gymnasium equipment to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:   An entity that employs installers and supervisors who are trained and approved by manufacturer.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install gymnasium equipment until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, and ambient temperature and humidity conditions are maintained at the levels indicated for Project wh...
	B. Field Measurements:  Verify position and elevation of floor inserts and layout for gymnasium equipment.

	1.9 COORDINATION
	A. Coordinate installation of floor inserts with structural floors and finish flooring installation and with court layout and game lines and markers on finish flooring.
	B. Coordinate layout and installation of overhead-supported gymnasium equipment and suspension-system components with other construction including light fixtures, HVAC equipment, fire-suppression-system components, and partition assemblies.

	1.10 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace components of gymnasium equipment that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Basketball backboard failures including glass breakage.
	b. Faulty operation of basketball backstops.

	2. Warranty Period:  Five    years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS, GENERAL
	A. Source Limitations:  Obtain each type of gymnasium equipment from single source from single manufacturer.

	2.2 BASKETBALL EQUIPMENT
	A. UBasis-of-Design ProductU:  Subject to compliance with requirements, provide  Basketball Equipment products by Schelde North America  or equal products by manufacturers pre-approved by the Owner prior to bidding.  Vendors seeking pre-bid substituti...
	B. General:  Provide equipment complying with requirements in NCAA's "Men's and Women's Basketball Rules."
	C. Protruding fasteners or exposed bolt heads on front face of backboards are not permitted.
	D. Provide manufacturer's recommended connections complying with Section 055000 "Metal Fabrications" of size and type required to transfer loads to building structure.
	E. Wall-Mounted Backstops:  Complete assembly extending from wall, including support framing to building structure, bracing, cables, support chains, pulleys, fittings, hardware, pipe anchors, equipment pads, and fasteners.
	1. Folding Type:  Provide manufacturer's standard assembly for side-folding backstop, with hardware and fittings to permit folding.
	2. Framing:  Steel pipe, tubing, and shapes.  Design framing to minimize vibration during play.
	a. Finish:  Manufacturer's standard polyester powder-coat finish.

	3. Extension:      48 inches (1220 mm) field verify.

	F. Backstop Safety Device:  Designed to limit free fall if support cable, chains, pulleys, fittings, winch, or related components fail; with mechanical automatic reset; 6000-lb (2722-kg) load capacity; one per folding backstop.
	1. Retractor Device:    Manufacturer's standard device designed to retract both support and safety cables, chains, and straps away from play of the basketball when backstop is in playing position; one per folding backstop.

	G. Winch:  Hoist, consisting of heavy-duty, fully enclosed worm-gear; brake; cable drum; cable; and fittings, for mounting on wall with equipment mounting board; designed to move and hold backboard in any raised or lowered position.
	1. Operation:  Manual winch with detachable hand crank.
	2. Portable Winch Operator:  One portable electric motor-drive device(s) including adaptor to fit crank mechanism.

	H. Basketball Backboards:
	1. Shape and Size:
	a. Rectangular, 72 by 42 inches (1800 by 1067 mm)   width by height, with rounded corners.

	2. Backboard Material:  With predrilled holes or preset inserts for mounting goals, and as follows:
	a. Glass:  Not less than 1/2-inch- (13-mm-) thick, transparent tempered glass complying with ASTM C 1048 Kind FT (fully tempered) and with impact testing requirements in 16 CFR 1201 Category II or ANSI Z97.1 Class A for safety glazing. Provide glass w...
	1) Standard Mount:  Provide steel corner reinforcement with mounting slots for mounting backboard frame to backstop at standard mounting centers.
	2) Direct Mount:  Designed for mounting backboard frame to center mast of backstop to maximize relief of stresses on backboard frame and glass.
	3) Rim-Restraining Device:  Complying with NCAA rules and designed to ensure that basket remains attached if glass backboard breaks.


	3. Target Area and Border Markings:  Permanently etched in white color, marked in pattern and stripe width according to referenced rules.

	I. Goal Mounting Assembly:  Compatible with goal, backboard, and support framing; with hole pattern    that is manufacturer's standard for goal attachment.
	1. Glass Backboard Goal Mounting Assembly:  Goal support framing and reinforcement designed to transmit load from goal to backboard frame and to minimize stresses on glass backboard.
	2. Direct Mount:  Designed for mounting goal directly and independently to center mast of backboard support framing so no force, transmitted by ring, is directly applied to backboard, and rigidity and stability of goal are maximized.

	J. Basketball Goals:  Complete with flanges, braces, attachment plate, and evenly spaced loops welded around underside of ring.
	1. Single-Rim Basket Ring Competition Goal:  Materials, dimensions, and fabrication complying with referenced rules.
	2. Type:  Movable, breakaway design with manufacturer's standard breakaway mechanism and rebound characteristics identical to those of fixed, nonmovable ring.
	3. Breakaway Characteristics: Positive-lock movable breakaway design, with manufacturer's standard breakaway mechanism including preset pressure release, set to release at  180- and 230-lb (82- and 105-kg)  load, and automatic reset.  Provide movable ...
	4. Field Adjustment:  Provide rim that is field-adjustable for rebound elasticity without being removed from the backboard.
	5. Mount:  Front.
	6. Net Attachment:  No-tie loops for attaching net to rim without tying.
	7. Finish:   Polyester powder-coat finish.

	K. Basketball Nets:  12-loop-mesh net, between 15 and 18 inches (380 to 460 mm) long, sized to fit rim diameter, and as follows:
	1. Competition Cord:  Antiwhip, made from white nylon cord not less than 120-gm thread and not more than 144-gm thread.

	L. Backboard Safety Pads:  Designed for backboard thickness indicated and extending continuously along bottom and up sides of backboard and over goal mounting and backboard supports as required by referenced rules.
	1. Attachment:     Manufacturer's standard.
	2. Color:     As selected by Architect from manufacturer's full range.


	2.3 VOLLEYBALL EQUIPMENT
	A. Manufacturers:  Subject to compliance with requirements,  provide products by one of the following:
	1. Bison, Inc.
	2. Draper, Inc.
	3. Performance Sports Systems; a Gared Holdings company.
	4. Porter Athletic, Inc.
	5. Schelde North America.
	6. Sports Imports.

	B. General:  Provide equipment complying with requirements in NCAA's "Women's Volleyball Rules and Interpretations USAV's "USA Volleyball Rule Book."
	1. Volleyball standards nets and accessories provided by University of Nebraska.

	C. Floor Insert:  Solid-brass floor plate; and steel pipe sleeve, concealed by floor plate.  See Drawings for steel pipe sleeve detail.
	1. Floor Plate:  Lockable swivel access cover, designed for use with floating wood floors and to be flush with adjacent flooring.  Provide two  tool(s) for unlocking access covers.


	2.4 SAFETY PADS
	A. Manufacturers:  Subject to compliance with requirements,  provide products by one of the following :
	1. AALCO Manufacturing.
	2. Draper, Inc.
	3. Institutional Products, Inc.
	4. Performance Sports Systems; a Gared Holdings company.
	5. Porter Athletic, Inc.
	6. Schelde North America.

	B. Safety Pad Surface-Burning Characteristics:  ASTM E 84 by UL or another testing and inspecting agency acceptable to authorities having jurisdiction:
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  450 or less.

	C. Pad Coverings:  Provide safety pad fabric covering that is fabricated from puncture- and tear-resistant, PVC-coated polyester or nylon-reinforced PVC fabric, not less than 14-oz./sq. yd (475-g/sq. m) and treated with fungicide for mildew resistance...
	D. Wall Safety Pads (WP-1, WP-2, WP-3, and WP-4):  Padded wall wainscot panels designed to be attached in a continuous row; each panel section consisting of fill laminated to backer board with visible surfaces fully covered by seamless fabric covering...
	1. Backer Board:  Not less than 3/8-inch- (9.5-mm-) thick plywood, mat formed, or composite panel.
	2. Fill:  Multiple-impact-resistant foam as follows:
	a. WP-1:
	1) Thickness/Material:  3-inches thick polyurethane, 6.0-lb/cu.ft.
	2) Color:  Red.

	b. WP-2:
	1) Thickness/Material:  3-inches thick polyurethane, 6.0-lb/cu. ft.
	2) Color:  White.

	c. WP-3:
	1) Thickness/material:  18-inches thick polyurethane, 6.0-lb/cu.ft.
	2) Color:  Red.

	d. WP-4:
	1) Manufacturer:  Tarkett Sports
	2) Style/Product:  Dropzone Speckle.
	3) Color:  Ember


	3. Size:  Each panel section, 24 inches (600 mm) wide by not less than 72 inches (1800 mm) long.
	4. Number of Modular Panel Sections:  As indicated on the Drawings.
	5. Installation Method:    1-inch (25-mm) top and bottom fabric attachment flange with exposed fasteners Manufacturer's standard.
	6. Fabric Covering Color(s):  Match school colors    for    color(s).

	E. Corner Wall Safety Pads:  Provide outside wall corner pads consisting of same material, thickness, foam fill, size, color and anchoring as adjacent wall safety pads.
	1. Length:  Each pad   matching length of wall safety pads .
	2. Fabric Covering Color(s):  Match color of wall safety pads.

	F. Cut-out Trim:  Provide manufacturer's standard flanged cut-out trim kits for fitting pads around switches, receptacles, and other obstructions.
	1. Color:  Gray.


	2.5 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for use and finish type indicated.
	1. Extruded Bars, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M).
	2. Cast Aluminum:  ASTM B 179.
	3. Flat Sheet:  ASTM B 209 (ASTM B 209M).

	B. Steel:  Comply with the following:
	1. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	2. Steel Tubing:  ASTM A 500/A 500M or ASTM A 513, cold formed.
	3. Steel Sheet:  ASTM A 1011/A 1011M.

	C. Support Cable:   Manufacturer's standard galvanized-stranded-steel wire rope.  Provide fittings complying with wire rope manufacturer's written instructions for size, number, and installation method.
	D. General-Purpose Chain:  For chains not used for overhead lifting, provide carbon steel chain, complying with ASTM A 413/A 413M, Grade 30 proof coil chain or other grade recommended by gymnasium equipment manufacturer.  Provide coating type, chain s...
	E. Castings and Hangers:  Malleable iron, complying with ASTM A 47/A 47M; grade required for structural loading.
	F. Softwood Plywood:  DOC PS 1, exterior.
	G. Equipment Wall-Mounted Board:  Wood, transparent or neutral-color-painted finish, size, and quantity as required to mount gymnasium equipment according to manufacturer's written instructions.
	H. Anchors, Fasteners, Fittings, and Hardware:  Manufacturer's standard corrosion-resistant or noncorrodible units; concealed; tamperproof, vandal- and theft-resistant design.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for play court layout, alignment of mounting substrates, installation tolerances, operational clearances, accurate locations of connections to build...
	1. Verify critical dimensions.
	2. Examine supporting structure, and subfloors below finished floor.
	3. Examine wall assemblies, where reinforced to receive anchors and fasteners, to verify that locations of concealed reinforcements are clearly marked.  Locate reinforcements and mark locations.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General:  Comply with manufacturer's written installation instructions and competition rules indicated for each type of gymnasium equipment.  Complete equipment field assembly where required.
	B. Unless otherwise indicated, install gymnasium equipment after other finishing operations, including painting, are completed.
	C. Permanently Placed Gymnasium Equipment and Components:  Install rigid, level, plumb, square, and true; anchored securely to supporting structure; positioned at locations and elevations indicated; in proper relation to adjacent construction; and ali...
	1. Floor Insert Location:  Coordinate location with application of game lines and markers.
	2. Floor Insert Elevation:  Coordinate installed heights of floor insert with installation of finish flooring and floor-plate type.
	3. Operating Gymnasium Equipment:  Verify clearances for movable components of gymnasium equipment throughout entire range of operation and for access to operating components.

	D. Floor Insert Setting:   Verify that sleeves are set plumb, aligned, and at correct height and spacing.   Set insert so top surface of completed unit is flush with finished flooring surface.
	E. Wall   Safety Pads:  Mount with bottom edge at 4 inches (102 mm)   above finished floor.
	F. Cut-out Trim:  Limit cuts in face of padding from trim unit's corner-to-corner outside dimensions.  Install with ends of cuts concealed behind trim flange.
	G. Anchoring to In-Place Construction:  Use anchors and fasteners where necessary to secure built-in and permanently placed gymnasium equipment to structural support and to properly transfer load to in-place construction.
	H. Connections:  Connect electric operators to building electrical system.

	3.3 ADJUSTING
	A. Adjust movable components of gymnasium equipment to operate safely, smoothly, easily, and quietly, free from binding, warp, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Lubricate hardware...

	3.4 CLEANING
	A. After completing gymnasium equipment installation, inspect components.  Remove spots, dirt, and debris and touch up damaged shop-applied finishes according to manufacturer's written instructions.
	B. Replace gymnasium equipment and finishes that cannot be cleaned and repaired, in a manner approved by Architect, before time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain gymnasium equipment.  Refer to Division 01 Section “Demonstration and Training”.



	115213_FL.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrically operated, front-projection screens and controls.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for metal support framing for front-projection screens.
	2. Division 26 Sections for electrical wiring, connections, and installation of remote-control switches for electrically operated projection screens.


	1.3 DEFINITIONS
	A. Gain:  Ratio of light reflected from screen material to that reflected perpendicularly from a magnesium carbonate surface as determined per SMPTE RP 94.
	B. Half-Gain Angle:  The angle, measured from the axis of the screen surface to the most central position on a perpendicular plane through the horizontal centerline of the screen where the gain is half of the peak gain.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show layouts and types of front-projection screens.  Include the following:
	1. Drop lengths.
	2. Location of screen centerline relative to ends of screen case.
	3. Anchorage details, including connection to supporting structure for suspended units.
	4. Details of juncture of exposed surfaces with adjacent finishes.
	5. Location of wiring connections for electrically operated units.
	6. Wiring diagrams for electrically operated units.
	7. Accessories.


	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For front-projection screens to include in maintenance manuals.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Environmental Limitations:  Do not deliver or install front-projection screens until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidi...

	1.7 COORDINATION
	A. Coordinate layout and installation of front-projection screens with adjacent construction, including ceiling suspension systems, light fixtures, HVAC equipment, fire-suppression system, and partitions.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations for Projection Screens:  Obtain front-projection screens from single manufacturer.  Obtain accessories, including necessary mounting hardware, from screen manufacturer.

	2.2 ELECTRICALLY OPERATED, FRONT-PROJECTION SCREENS
	A. General:  Manufacturer's standard units consisting of case, screen, motor, controls, mounting accessories, and other components necessary for a complete installation.  Provide units that are listed and labeled as an assembly by UL or another testin...
	1. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Controls:  Remote, three-position control switch installed in recessed device box with flush cover plate matching other electrical device cover plates in room where switch is installed.
	a. Provide    control switch for each screen.
	b. Provide power supply for low-voltage systems if required.

	3. Motor in Roller:  Instant-reversing motor of size and capacity recommended by screen manufacturer; with permanently lubricated ball bearings, automatic thermal-overload protection, preset limit switches to automatically stop screen in up and down p...
	4. Screen Mounting:  Top edge securely anchored to rigid metal roller and bottom edge formed into a pocket holding a 3/8-inch- (9.5-mm-) diameter metal rod with ends of rod protected by plastic caps.
	a. Roller for motor in roller is supported by vibration- and noise-absorbing supports.

	5. Tab Tensioning:  Provide units that have a durable low-stretch cord, such as braided polyester, on each side of screen that is connected to edge of screen by tabs to pull screen flat horizontally.

	B. Suspended, Electrically Operated Screens with Automatic Ceiling Closure, with Motor-in Roller, and with Tab Tensioning:  Units designed and fabricated for suspended mounting; with bottom of case composed of two panels, fully enclosing screen, motor...
	1. Products:  Subject to compliance with requirements,  provide one of the following :
	a. Da-Lite Screen Company; Tensioned Advantage Deluxe Electrol.
	b. Draper Inc; Ultimate Access/Series V.
	c. .

	2. Provide metal or metal-lined wiring compartment.
	3. Screen Case:  Made from  metal and fire-retardant materials.
	4. Provide screen case with trim flange to receive ceiling finish.
	5. Finish on Exposed Surfaces:  Prime painted.


	2.3 FRONT-PROJECTION SCREEN MATERIAL
	A. Matte-White Viewing Surface:  Peak gain of not less than 0.9, and gain of not less than 0.8 at an angle of 50 degrees from the axis of the screen surface.
	1. Products:  Subject to compliance with requirements,  provide one of the following:
	a. Da-Lite Screen Company; Da-Mat.
	b. Draper Inc;   M1300.


	B. Material:  Vinyl-coated, glass-fiber fabric or vinyl sheet.
	C. Mildew-Resistance Rating:  Zero or 1 when tested according to ASTM G 21.
	D. Flame Resistance:  Passes NFPA 701.
	E. Seamless Construction:  Provide screens, in sizes indicated, without seams.
	F. Edge Treatment:  Black masking borders.
	G. Size of Viewing Surface:      48 by 65 inches (1219 by 1651 mm).
	H. Provide extra drop length of dimensions and at locations indicated.
	1. Color:   Black.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install front-projection screens at locations indicated to comply with screen manufacturer's written instructions.
	B. Install front-projection screens with screen cases in position and in relation to adjoining construction indicated.  Securely anchor to supporting substrate in a manner that produces a smoothly operating screen with vertical edges plumb and viewing...
	1. Install low-voltage controls according to NFPA 70 and complying with manufacturer's written instructions.
	a. Wiring Method:  Install wiring in raceway except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Use UL-listed plenum cable in environmental air spaces, including plenum ceilings.  Conceal ra...

	2. Test electrically operated units to verify that screen controls, limit switches, closures, and other operating components are in optimum functioning condition.
	3. Test manually operated units to verify that screen-operating components are in optimum functioning condition.


	3.2 FRONT-PROJECTION SCREEN SCHEDULE
	A. Electrically Operated, Front-Projection Screen:     Suspended, with automatic ceiling closure.
	1. Motor Configuration:  Motor in roller.
	2. Screen Surface:     Matte reflective.
	3. Size of Viewing Surface:   48 by 65 inches (1219 by 1651 mm).
	4. Extra Drop Length:  As needed at top of screen for bottom of screen to be 44 inches  above floor.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section "Common Work Results For Fire Suppression, Plumbing and HVAC."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1. The sprinkler design shall be coordinated with all other aspects of the building. To that end, the Sprinkler Contractor is responsible for reviewing the architectural, structural, mechanical, plumbing, electrical and civil drawings.
	2. Refer to the architectural drawings for building elevations, ceiling details, partitions, and occupancies.
	3. Refer to structural drawings to coordinate piping layout with structural elements of the building.
	4. Refer to the plumbing and mechanical drawings to assess the congestion above the ceilings.  The Sprinkler Contractor shall specifically be conscious of mechanical equipment unit locations as well as the service requirements:
	a. Leave enough space for service personnel to perform maintenance or repair. Provide sufficient room to make water, electrical and duct connections.
	b. If any sprinkler piping is run within the equipment's service areas, the pipe, shall be removed and re-routed so it is not within the service area.
	c. Do not locate any piping systems below any suspended mechanical units.

	5. Refer to the electrical drawings show the interface between the fire sprinkler and alarm systems.


	1.2 SUMMARY
	A. This Section includes fire-suppression piping and equipment for the following building
	1. Wet-pipe, fire-suppression sprinklers, including piping, valves, specialties, and automatic sprinklers.

	B. All work performed under this Section of the specifications will comply with all codes, laws and governing bodies.  If the drawings and/or specifications are more restrictive or exceed the governing code requirements, the drawings and specification...
	C. Related Sections include the following:
	1. Division 28 Section "Digital Addressable Fire Alarm Systems" for alarm devices not in this Section.


	1.3 DEFINITIONS
	A. Fire Department Hose Connection:  Valve with threaded outlet matching fire hose coupling thread for attaching fire hose.
	B. Working Plans:  Documents, including drawings, calculations, and material specifications prepared according to NFPA 13 and NFPA 20 for obtaining approval from authorities having jurisdiction, except as modified herein.

	1.4 SYSTEM PERFORMANCE REQUIREMENTS
	A. Design sprinkler system and obtain approval from authorities having jurisdiction.
	B. Design sprinkler piping according to the following and obtain approval from authorities having jurisdiction:
	1. Include 10 percent margin of safety for available water flow and pressure.
	2. Include losses through water-service piping, valves, and backflow preventers.
	3. Sprinkler Occupancy Hazard Classifications:  In accordance with NFPA 13.

	C. Components and Installation:  Capable of producing piping systems with 175-psig (1200-kPa) minimum working-pressure rating, unless otherwise indicated.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Pipe and fitting materials and methods of joining for sprinkler piping.
	2. Pipe hangers and supports.
	3. Valves, including specialty valves, accessories, and devices.
	4. Alarm devices.  Include electrical data.
	5. Air compressors.  Include electrical data.
	6. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, finish, and other pertinent data.
	7. Dehydrator.

	B. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction.  Include hydraulic calculations.
	C. Maintenance Data:  To include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has designed and installed fire-suppression piping similar to that indicated for this Project and obtained design approval and inspection approval from authorities having jurisdiction.
	B. Engineering Responsibility:  Preparation of working plans, calculations, and field test reports by a qualified professional engineer.  Base calculations on results of fire-hydrant flow test.
	C. Manufacturer Qualifications:  Firms whose equipment, specialties, and accessories are listed by product name and manufacturer in UL's "Fire Protection Equipment Directory" and FM's "Fire Protection Approval Guide" and that comply with other require...
	D. Sprinkler Components:  Listing/approval stamp, label, or other marking by a testing agency acceptable to authorities having jurisdiction.
	E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.
	F. NFPA Standards:  Equipment, specialties, accessories, installation, and testing complying with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."

	G. Other Publications listed below form a part of this specification to the extent referenced.  The publications are referenced in the text by the basic designation only.
	1. National Fire Protection Association (NFPA):
	a. 1-92:  Fire Prevention Code.
	b. 25-91:  Inspection, Testing and Maintenance of Water Based Fire Protection Systems.
	c. 101-93:  Life Safety Code.
	d. 170-94:  Standard For Fire Safety Symbols.
	e. 291-88:  Fire Flow Testing and Marking of Hydrants.

	2. Underwriters Laboratories, Inc. (UL):
	a. 199-92:  Automatic Sprinklers For Fire-Protection Services.
	b. 1994:  Fire Protection Equipment Directory.
	1) Factory Mutual Engineering Corporation (FM):
	a) Approved Guide - 1994.





	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounting steel cabinet and hinged cover, with space for a minimum of six spare sprinklers plus sprinkler wrench.  Include the number of sprinklers required by NFPA 13 and wrench for sprinklers.  Include separate ...



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.2 PIPES AND TUBES
	A. Standard-Weight Steel Pipe:  ASTM A 53, ASTM A 135, or ASTM A 795; Schedule 40 in NPS 6 (DN150) and smaller, and Schedule 30 in NPS 8 (DN200) and larger.
	B. Schedule 30 Steel Pipe:  ASTM A 135 or ASTM A 795, with wall thickness less than Schedule 40 and equal to or greater than Schedule 30 or ASTM A 795 and ASME B36.10M, Schedule 30 wrought-steel pipe.
	C. Thinwall, Threadable Steel Pipe:  Not Allowed!
	D. Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 (DN125) and smaller and NFPA 13 specified wall thickness in NPS 6 to NPS 10 (DN150 to DN250).
	E. Thinwall Steel Pipe:  Not Allowed!

	2.3 PIPE AND TUBE FITTINGS
	A. Cast-Iron Threaded Fittings:  ASME B16.4.
	B. Malleable-Iron Threaded Fittings:  ASME B16.3.
	C. Steel, Threaded Couplings:  ASTM A 865.
	D. Steel Welding Fittings:  ASTM A 234/A 234M, ASME B16.9, or ASME B16.11.
	E. Steel Flanges and Flanged Fittings:  ASME B16.5.
	F. Steel, Grooved-End Fittings:  UL-listed and FM-approved, ASTM A 53 (ASTM A 53M), malleable iron or ASTM A 536, ductile iron; with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	2.4 JOINING MATERIALS
	A. Refer to Division 21 Section "Common Work Results For Fire Suppression" for pipe-flange gasket materials and welding filler metals.
	B. Steel, Keyed Couplings:  UL 213 and AWWA C606, for steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gaskets, and steel bolts and nuts.  Include listing for dry-pipe service for couplings for dry piping.

	2.5 FIRE-PROTECTION-SERVICE VALVES
	A. General:  UL listed and FM approved, with minimum 175-psig (1200-kPa) nonshock working-pressure rating.  Valves for grooved-end piping may be furnished with grooved ends instead of type of ends specified.
	B. Gate Valves, NPS 2 (DN50) and Smaller:  UL 262; cast-bronze, threaded ends; solid wedge; OS&Y; and rising stem.
	C. Indicating Valves, NPS 2-1/2 (DN65) and Smaller:  UL 1091; butterfly or ball-type, bronze body with threaded ends; and integral indicating device.
	1. Indicator:  Electrical 115-V ac, prewired, single-circuit, supervisory switch.

	D. Gate Valves, NPS 2-1/2 (DN65) and Larger:  UL 262, iron body, bronze mounted, taper wedge, OS&Y, and rising stem.  Include replaceable, bronze, wedge facing rings and flanged ends.

	2.6 SPECIALTY VALVES
	A. Deluge Valves:  UL listed, cast-iron body, 175-psig (1200-kPa) working pressure; hydraulically operated, differential-pressure type.  Include flanged inlet and outlet, bronze seat with O-ring seals, trim sets for bypass, drain, electric sprinkler a...
	1. Option:  Grooved-end connections for use with grooved-end piping.
	2. Dry, Pilot-Line Trim Set:  The double interlock preaction system with electric/pneumatic actuation trim forms a part of the laboratory listings and approvals.  The trim is necessary for proper operation of the deluge valve. Each package of trim sha...
	a. Water supply pressure gauge.
	b. Diaphragm chamber pressure gauge.
	c. Diaphragm chamber connections.
	d. Manual control station.
	e. Main drain valve.
	f. System drain valve.
	g. Alarm test valve.
	h. Automatic drain valve.
	i. System air pressure gauge.
	j. Air supply connections.
	k. Low air pressure alarm switch.
	l. Waterflow pressure alarm switch.
	m. Dry pilot actuator.
	n. Pressure operated relief valve.

	3. Air-Pressure Maintenance Devices:  Automatic device to maintain correct air pressure in piping.  Include shutoff valves to permit servicing without shutting down sprinkler piping, bypass valve for quick filling, pressure regulator or switch to main...

	B. Ball Drip Valves:  UL 1726, automatic drain valve, NPS 3/4 (DN20), ball check device with threaded ends.
	C. Drum Drips: Drum drips shall be installed in accordance with NFPA 13.  The installation shall be made so the sprinkler system is not impaired while condensate is being removed from the piping.

	2.7 AIR SUPPLY SYSTEM (DRY-PIPE PREACTION SYSTEM)
	A. Air supply shall be provided for each preaction valve from air compressor to meet the requirements of NFPA 13.  The air supply shall be provided with a restriction plate with 1/8 inch orifice installed in the air supply line near each preaction val...
	1. Compressor:  The compressor shall be of the tank mounted, single stage air-cooled type, designed to maintain the required pressure on the preaction system.  Compressor shall be sized for the volume of the dry system.  Provide compressor with magnet...
	2. Motor and Control: Motor shall be capable of operating the compressor at rated capacity continuously without exceeding the nameplate rating, and shall be provided with thermal overload protection.  Motor control shall be automatic.  The pressure sw...

	B. Air Supply Piping System:  Each preaction system shall be equipped with a separate pressure maintenance device, shutoff valve, bypass valve and pressure gauge.  Piping shall be galvanized steel in accordance with ASTM A 795/A 795M or ASTM A 53/A 53M.

	2.8 SPRINKLERS
	A. Automatic Sprinklers:  With heat-responsive element complying with the following:
	1. UL 199, for applications except residential.
	2. UL 1767, for early suppression, fast-response applications.

	B. Sprinkler Types and Categories:  Nominal 1/2-inch (12.7-mm) orifice for "Ordinary" temperature classification rating, unless otherwise indicated or required by application.
	C. Sprinkler types, features, and options include the following:
	1. Extended-coverage sprinklers.
	2. Pendent sprinklers.
	3. Quick-response sprinklers.
	4. Recessed sprinklers, including escutcheon.
	5. Sidewall sprinklers.
	6. Upright sprinklers.

	D. Sprinkler Finishes:  Chrome-plated and bronze.
	E. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting:  Chrome-plated steel, two piece, with 1-inch (25-mm) vertical adjustment.
	2. Sidewall Mounting:  Chrome-plated steel, one piece, flat.

	F. Sprinkler Guards:  Wire-cage type, including fastening device for attaching to all sprinkler heads located on the lower (athletic level) rooms.

	2.9 SPECIALTY SPRINKLER FITTINGS
	A. Specialty Fittings:  UL listed and FM approved; made of steel, ductile iron, or other materials compatible with piping.
	B. Dry-Pipe-System Fittings:  UL listed for dry-pipe service.
	C. Locking-Lug Fittings:  UL 213, ductile-iron body with locking-lug ends.
	D. Mechanical-T Fittings:  UL 213, ductile-iron housing with pressure-responsive gasket, bolts, and threaded or locking-lug outlet.
	E. Mechanical-Cross Fittings:  UL 213, ductile-iron housing with pressure-responsive gaskets, bolts, and threaded or locking-lug outlets.
	F. Drop-Nipple Fittings:  UL 1474, with threaded inlet, threaded outlet, and seals; adjustable.
	G. Sprinkler, Drain and Alarm Test Fittings:  UL-listed, cast-iron or ductile-iron body; with threaded inlet and outlet, test valve, and orifice and sight glass.
	H. Sprinkler, Branch-Line Test Fittings:  UL-listed, brass body; with threaded inlet and capped drain outlet and threaded outlet for sprinkler.
	I. Sprinkler, Inspector's Test Fittings:  UL-listed, cast-iron or ductile-iron housing; with threaded inlet and drain outlet and sight glass.

	2.10 ALARM DEVICES
	A. General:  Types matching piping and equipment connections.
	B. Water-Flow Indicators:  UL 346; electrical-supervision, vane-type water-flow detector; with 250-psig (1725-kPa) pressure rating; and designed for horizontal or vertical installation.  Include two single-pole, double-throw, circuit switches for isol...
	C. Pressure Switches:  UL 753; electrical-supervision-type, water-flow switch with retard feature.  Include single-pole, double-throw, normally closed contacts and design that operates on rising pressure and signals water flow.
	D. Valve Supervisory Switches:  UL 753; electrical; single-pole, double throw; with normally closed contacts.  Include design that signals controlled valve is in other than fully open position.

	2.11 PRESSURE GAGES
	A. Pressure Gages:  UL 393, 3-1/2-inch- to 4-1/2-inch- (90-mm- to 115-mm-) diameter dial with dial range of 0 to 250 psig (0 to 1725 kPa).

	2.12 DELUGE VALVE RELEASE PANEL
	A. The system release panel shall be capable of a dual hazard split release, dual hazard combined release, single hazard cross-zone release, single hazard two-zone release.  The release panel shall be equipped with a local tone alarm to annunciate los...

	2.13 DEHYDRATOR
	A. The Dehydrator shall be a manually regenerated desiccant-type air dryer. The desiccant shall acts as a moisture indicator by changing color, and shall be visible through the required bowl guard and transparent plastic bowl.
	B. The silica gel desiccant shall have a -45Fo (-43oC) dew point at a maximum 90oF (32oC) temperature with a regeneration temperature of 350oF (177oC).  When the silica gel color changes from dark blue to light pink or clear, it has become saturated w...
	C. The unit shall have a drying capacity of 4400 standard cubic feet (124.6 m3) of air to -45oF ( 43oC) atmospheric dew point at rated specifications be fore the desiccant be comes saturated.
	D. The maximum air flow rating is 10 standard cubic feet per minute (0.283 m3/minute) at 100 psi (689.5 kPa) per unit. (All ratings are based on 70oF (21oC) saturated inlet air temperatures at 100 psi (689.5 kPa)).
	E. The polycarbonate plastic bowl shall hold 1.64 pounds (0.74 kg) of desiccant and shall be rated for a maximum temperature and pressure at 125oF (52oC) and 150 psi (1,034 kPa).
	F. The Dehydrator shall be a provided as a packaged unit which shall include the dehydrator, the desiccant, two 1/4-inch (6-mm) nipples, and mounting brackets.
	G. Operation:  The dehydrator shall direct the incoming air from the bottom to the top of the polycarbonate plastic bowl.  The silica gel absorbs the moisture without physically changing.  As the relative humidity increases, the silica gel begins to c...
	H. Maintenance:
	1. The Dehydrator must be regularly inspected to ensure the drying capability of the desiccant.  Replace the desiccant when the color has changed from dark blue to light pink.
	2. The condensate trap should be drained on a regular basis.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article in Part 1 of this Section.
	B. Report test results promptly and in writing.

	3.2 EXAMINATION
	A. Examine walls and partitions for suitable thickness, fire-rated and smoke-rated construction.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 PIPING APPLICATIONS
	A. Do not use welded joints with galvanized steel pipe.
	B. Flanges, unions, and transition and special fittings with pressure ratings the same as or higher than system's pressure rating may be used in aboveground applications, unless otherwise indicated.
	C. Wet Sprinklers:  Use the following:
	1. Sprinkler-Piping Option:  Mechanical-T bolted-branch-outlet fittings, NPS 2 (DN50) and smaller, may be used downstream from sprinkler zone valves.
	2. NPS 2 (DN50) and Smaller:  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	3. NPS 2 (DN50) and Smaller:  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	4. NPS 2 (DN50) and Smaller:  Schedule 30 steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	5. NPS 2 (DN50) and Smaller:  Schedule 30 steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	6. NPS 2 (DN50) and Smaller:  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	7. NPS 2 (DN50):  Hybrid steel pipe with roll-grooved ends, grooved-end fittings, and grooved joints.
	8. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	9. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	10. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	11. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 30 steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	12. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 30 steel pipe with roll-grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	13. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 30 steel pipe with plain ends, steel welding fittings, and welded joints.
	14. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	15. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.
	16. NPS 4 (DN100) and Smaller:  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	17. NPS 4 (DN100) and Smaller:  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	18. NPS 4 (DN100) and Smaller:  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	19. NPS 4 (DN100) and Smaller:  Schedule 30 steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	20. NPS 4 (DN100) and Smaller:  Schedule 30 steel pipe with roll-grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	21. NPS 4 (DN100) and Smaller:  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	22. NPS 4 (DN100) and Smaller:  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.
	23. NPS 5 and NPS 6 (DN125 and DN150):  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	24. NPS 5 and NPS 6 (DN125 and DN150):  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	25. NPS 5 and NPS 6 (DN125 and DN150):  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	26. NPS 5 and NPS 6 (DN125 and DN150):  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	27. NPS 5 and NPS 6 (DN125 and DN150):  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.
	28. NPS 8 to NPS 12 (DN200 to DN300):  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	29. NPS 8 (DN200) and Larger:  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	30. NPS 8 (DN200) and Larger:  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	31. NPS 8 and NPS 10 (DN200 and DN250):  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	32. NPS 8 and NPS 10 (DN200 and DN250):  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.

	D. Dry-Pipe Sprinklers:  Use the following:
	1. Sprinkler-Piping Option:  Mechanical-T bolted-branch-outlet fittings, NPS 2 (DN50) and smaller, may be used downstream from sprinkler zone valves.
	2. Sprinkler-Piping Option:  Specialty sprinkler fittings, NPS 2 (DN50) and smaller, including mechanical-T fittings, may be used downstream from sprinkler zone valves.
	3. NPS 1-1/2 (DN40) and Smaller:  Galvanized, standard-weight steel pipe with threaded ends; cast-iron or malleable-iron threaded fittings; and threaded joints.
	4. NPS 1-1/2 (DN40) and Smaller:  Galvanized, standard-weight steel pipe with plain ends; locking-lug fittings; and twist-locked joints.
	5. NPS 2 (DN50):  Galvanized, standard-weight steel pipe with threaded ends; cast-iron or malleable-iron threaded fittings; and threaded joints.
	6. NPS 2 (DN50):  Galvanized, standard-weight steel pipe with plain ends; locking-lug fittings; and twist-locked joints.
	7. NPS 2 (DN50):  Galvanized, standard-weight steel pipe with grooved ends; steel, grooved end fittings; steel, keyed couplings; and grooved joints.
	8. NPS 2-1/2 to NPS 4 (DN65 to DN100):  Galvanized, standard-weight steel pipe with threaded ends; cast-iron or malleable-iron threaded fittings; and threaded joints.
	9. NPS 2-1/2 to NPS 4 (DN65 to DN100):  Galvanized, standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.


	3.4 VALVE APPLICATIONS
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Fire-Protection-Service Valves:  UL-listed and FM-approved for applications where required by NFPA 13.
	a. Shutoff Duty:  Use gate valves.

	2. General-Duty Valves:  For applications where UL-listed and FM-approved valves are not required by NFPA 13.
	a. Shutoff Duty:  Use gate, ball, or butterfly valves.
	b. Throttling Duty:  Use globe, ball, or butterfly valves.



	3.5 JOINT CONSTRUCTION
	A. Refer to Division 21 Section "Common Work Results For Fire Suppression" for basic piping joint construction.
	B. Steel-Piping, Grooved Joints:  Use Schedule 40 steel pipe with roll-grooved ends and Schedule 30 or thinner steel pipe with roll-grooved ends; steel, grooved-end fittings; and steel, keyed couplings.  Assemble joints with couplings, gaskets, lubric...

	3.6 PIPING INSTALLATION
	A. Refer to Division 21 Section "Common Work Results For Fire Suppression" for basic piping installation.
	B. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect-Engineer before deviating from approved working plans.

	C. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	D. Install unions adjacent to each valve in pipes NPS 2 (DN50) and smaller.  Unions are not required on flanged devices or in piping installations using grooved joints.
	E. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 (DN65) and larger connections.
	F. Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve, sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	1. All dry pipe sprinkler piping shall be pitched toward a drain, and a two-valve drum drip drain shall be provided at all low points in the system.  The trapped sections of the dry pipe system shall be equipped with a moisture accumulation leg (drum ...
	2. Where the capacity of trapped sections of piping is less than five gallons, an auxiliary drain consisting of not less than 1/2-inch valve and plug shall be provided.
	3. Where the capacity of trapped sections of piping is more than five gallons, a drain consisting of two 1-inch valves and a 2-inch x 12-inch condensate nipple (drum drip) shall be provided.

	H. Install alarm devices in piping systems.
	I. Hangers and Supports:  Comply with NFPA 13 for hanger materials.  Install according to NFPA 13 for sprinkler piping.
	J. Earthquake Protection:  Install piping according to NFPA 13 to protect from earthquake damage.
	K. Install piping with grooved joints according to manufacturer's written instructions.  Construct rigid piping joints, unless otherwise indicated.
	L. Install pressure gages on riser or feed main and at each sprinkler test connection.  Include pressure gages with connection not less than NPS 1/4 (DN8) and with soft metal seated globe valve, arranged for draining pipe between gage and valve.  Inst...

	3.7 SPECIALTY SPRINKLER FITTING INSTALLATION
	A. Install specialty sprinkler fittings according to manufacturer's written instructions.

	3.8 VALVE INSTALLATION
	A. Refer to Division 23 Section "General-Duty Valves for Plumbing and HVAC Piping" for installing general-duty valves.  Install fire-protection specialty valves, trim, fittings, controls, and specialties according to NFPA 13, manufacturer's written in...
	B. Deluge Valves:  Install in vertical position, in proper direction of flow, in main supply to deluge system.
	C. Preaction Valves:  Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	1. Prior to installing the valve in the piping system, the water supply line must be thoroughly flushed to assure that no foreign matter is present.
	2. The valve must be installed in the vertical position in the system piping.
	3. The system piping must be subsequently pressurized with air via the air connection.  After priming and pressurization of the dry pipe valve, the main system water control valve shall be opened fully.  After initial installation, the alarm test, mai...
	4. Air-Pressure Maintenance Devices for Dry-Pipe Systems:  Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pr...
	5. Install air compressor and compressed air supply piping.
	6. The minimum pipe size from the air compressor to the dry pipe valve trim shall be 3/4 inch.

	D. Drum Drips:
	1. Drum drips shall be installed in accordance with NFPA 13.  The installation shall be so made that the sprinkler system is not impaired while condensate is being removed from the piping.
	2. Where drum drips are accessible to the public, the valves shall be lockable.


	3.9 INSTALLATION OF DEHYDRATOR
	A. The dehydrators shall be provided with mounting brackets for mounting on a wall or solid surface.  The unit should be located on the service side of the air compressor, as close as possible to the system, and ahead of any other system devices.  Ins...

	3.10 SPRINKLER APPLICATIONS
	A. General:  Use sprinklers according to the following applications:
	1. Rooms without Ceilings:  Upright sprinklers.
	2. Rooms with Suspended Ceilings:  Recessed sprinklers.
	3. Wall Mounting:  Sidewall sprinklers.
	4. Special Applications:  Use extended-coverage, flow-control, and quick-response sprinklers where indicated.
	5. Sprinkler Finishes:  Use sprinklers with the following finishes:
	a. Upright, Pendent, and Sidewall Sprinklers:  Chrome-plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view.
	b. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon.



	3.11 SPRINKLER INSTALLATION
	A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical panels.

	3.12 CONNECTIONS
	A. Connect water supplies to sprinkler system.
	B. Electrical Connections:  Signal wiring is specified in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	C. Connect alarm devices to fire alarm.
	D. Connect compressed-air supply to dry-pipe sprinkler piping.
	E. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire alarm system devices, including low-pressure alarm.


	3.13 LABELING AND IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.

	3.14 FIELD QUALITY CONTROL
	A. Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance" Chapter.
	B. Replace piping system components that do not pass test procedures and retest to demonstrate compliance.  Repeat procedure until satisfactory results are obtained.
	C. Report test results promptly and in writing to Architect-Engineer and authorities having jurisdiction.

	3.15 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers having paint other than factory finish.

	3.16 PROTECTION
	A. Protect sprinklers from damage until Substantial Completion.

	3.17 COMMISSIONING
	A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and operate correctly.
	B. Verify that air compressors and their accessories are installed and operate correctly.
	C. Verify that specified tests of piping are complete.
	D. Verify that damaged sprinklers and sprinklers with paint or coating not specified are replaced with new, correct type.
	E. Verify that sprinklers are correct types, have correct finishes and temperature ratings, and have guards as required for each application.
	F. Drain dry-pipe sprinkler piping.
	G. Pressurize and check dry-pipe sprinkler piping air-pressure maintenance devices and air compressors.
	H. Fill wet-pipe sprinkler piping with water.
	I. Energize circuits to electrical equipment and devices.
	J. Start and run air compressors.
	K. Adjust operating controls and pressure settings.
	L. Coordinate with fire alarm tests.  Operate as required.

	3.18 DEMONSTRATION
	A. Demonstrate equipment, specialties, and accessories.  Review operating and maintenance information.
	B. Schedule demonstration with Owner with at least seven days' advance notice.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section "Common Work Results For Fire Suppression, Plumbing and HVAC."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1. The sprinkler design shall be coordinated with all other aspects of the building. To that end, the Sprinkler Contractor is responsible for reviewing the architectural, structural, mechanical, plumbing, electrical and civil drawings.
	2. Refer to the architectural drawings for building elevations, ceiling details, partitions, and occupancies.
	3. Refer to structural drawings to coordinate piping layout with structural elements of the building.
	4. Refer to the plumbing and mechanical drawings to assess the congestion above the ceilings.  The Sprinkler Contractor shall specifically be conscious of mechanical equipment unit locations as well as the service requirements:
	a. Leave enough space for service personnel to perform maintenance or repair. Provide sufficient room to make water, electrical and duct connections.
	b. If any sprinkler piping is run within the equipment's service areas, the pipe, shall be removed and re-routed so it is not within the service area.
	c. Do not locate any piping systems below any suspended mechanical units.

	5. Refer to the electrical drawings show the interface between the fire sprinkler and alarm systems.


	1.2 SUMMARY
	A. This Section includes fire-suppression piping and equipment for the following building
	1. Wet-pipe, fire-suppression sprinklers, including piping, valves, specialties, and automatic sprinklers.

	B. All work performed under this Section of the specifications will comply with all codes, laws and governing bodies.  If the drawings and/or specifications are more restrictive or exceed the governing code requirements, the drawings and specification...
	C. Related Sections include the following:
	1. Division 28 Section "Digital Addressable Fire Alarm Systems" for alarm devices not in this Section.


	1.3 DEFINITIONS
	A. Fire Department Hose Connection:  Valve with threaded outlet matching fire hose coupling thread for attaching fire hose.
	B. Working Plans:  Documents, including drawings, calculations, and material specifications prepared according to NFPA 13 and NFPA 20 for obtaining approval from authorities having jurisdiction, except as modified herein.

	1.4 SYSTEM PERFORMANCE REQUIREMENTS
	A. Design sprinkler system and obtain approval from authorities having jurisdiction.
	B. Design sprinkler piping according to the following and obtain approval from authorities having jurisdiction:
	1. Include 10 percent margin of safety for available water flow and pressure.
	2. Include losses through water-service piping, valves, and backflow preventers.
	3. Sprinkler Occupancy Hazard Classifications:  In accordance with NFPA 13.

	C. Components and Installation:  Capable of producing piping systems with 175-psig (1200-kPa) minimum working-pressure rating, unless otherwise indicated.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Pipe and fitting materials and methods of joining for sprinkler piping.
	2. Pipe hangers and supports.
	3. Valves, including specialty valves, accessories, and devices.
	4. Alarm devices.  Include electrical data.
	5. Air compressors.  Include electrical data.
	6. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, finish, and other pertinent data.
	7. Dehydrator.

	B. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction.  Include hydraulic calculations.
	C. Maintenance Data:  To include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has designed and installed fire-suppression piping similar to that indicated for this Project and obtained design approval and inspection approval from authorities having jurisdiction.
	B. Engineering Responsibility:  Preparation of working plans, calculations, and field test reports by a qualified professional engineer.  Base calculations on results of fire-hydrant flow test.
	C. Manufacturer Qualifications:  Firms whose equipment, specialties, and accessories are listed by product name and manufacturer in UL's "Fire Protection Equipment Directory" and FM's "Fire Protection Approval Guide" and that comply with other require...
	D. Sprinkler Components:  Listing/approval stamp, label, or other marking by a testing agency acceptable to authorities having jurisdiction.
	E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.
	F. NFPA Standards:  Equipment, specialties, accessories, installation, and testing complying with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."

	G. Other Publications listed below form a part of this specification to the extent referenced.  The publications are referenced in the text by the basic designation only.
	1. National Fire Protection Association (NFPA):
	a. 1-92:  Fire Prevention Code.
	b. 25-91:  Inspection, Testing and Maintenance of Water Based Fire Protection Systems.
	c. 101-93:  Life Safety Code.
	d. 170-94:  Standard For Fire Safety Symbols.
	e. 291-88:  Fire Flow Testing and Marking of Hydrants.

	2. Underwriters Laboratories, Inc. (UL):
	a. 199-92:  Automatic Sprinklers For Fire-Protection Services.
	b. 1994:  Fire Protection Equipment Directory.
	1) Factory Mutual Engineering Corporation (FM):
	a) Approved Guide - 1994.





	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounting steel cabinet and hinged cover, with space for a minimum of six spare sprinklers plus sprinkler wrench.  Include the number of sprinklers required by NFPA 13 and wrench for sprinklers.  Include separate ...



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.2 PIPES AND TUBES
	A. Standard-Weight Steel Pipe:  ASTM A 53, ASTM A 135, or ASTM A 795; Schedule 40 in NPS 6 (DN150) and smaller, and Schedule 30 in NPS 8 (DN200) and larger.
	B. Schedule 30 Steel Pipe:  ASTM A 135 or ASTM A 795, with wall thickness less than Schedule 40 and equal to or greater than Schedule 30 or ASTM A 795 and ASME B36.10M, Schedule 30 wrought-steel pipe.
	C. Thinwall, Threadable Steel Pipe:  Not Allowed!
	D. Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 (DN125) and smaller and NFPA 13 specified wall thickness in NPS 6 to NPS 10 (DN150 to DN250).
	E. Thinwall Steel Pipe:  Not Allowed!

	2.3 PIPE AND TUBE FITTINGS
	A. Cast-Iron Threaded Fittings:  ASME B16.4.
	B. Malleable-Iron Threaded Fittings:  ASME B16.3.
	C. Steel, Threaded Couplings:  ASTM A 865.
	D. Steel Welding Fittings:  ASTM A 234/A 234M, ASME B16.9, or ASME B16.11.
	E. Steel Flanges and Flanged Fittings:  ASME B16.5.
	F. Steel, Grooved-End Fittings:  UL-listed and FM-approved, ASTM A 53 (ASTM A 53M), malleable iron or ASTM A 536, ductile iron; with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	2.4 JOINING MATERIALS
	A. Refer to Division 21 Section "Common Work Results For Fire Suppression" for pipe-flange gasket materials and welding filler metals.
	B. Steel, Keyed Couplings:  UL 213 and AWWA C606, for steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gaskets, and steel bolts and nuts.  Include listing for dry-pipe service for couplings for dry piping.

	2.5 FIRE-PROTECTION-SERVICE VALVES
	A. General:  UL listed and FM approved, with minimum 175-psig (1200-kPa) nonshock working-pressure rating.  Valves for grooved-end piping may be furnished with grooved ends instead of type of ends specified.
	B. Gate Valves, NPS 2 (DN50) and Smaller:  UL 262; cast-bronze, threaded ends; solid wedge; OS&Y; and rising stem.
	C. Indicating Valves, NPS 2-1/2 (DN65) and Smaller:  UL 1091; butterfly or ball-type, bronze body with threaded ends; and integral indicating device.
	1. Indicator:  Electrical 115-V ac, prewired, single-circuit, supervisory switch.

	D. Gate Valves, NPS 2-1/2 (DN65) and Larger:  UL 262, iron body, bronze mounted, taper wedge, OS&Y, and rising stem.  Include replaceable, bronze, wedge facing rings and flanged ends.

	2.6 SPECIALTY VALVES
	A. Deluge Valves:  UL listed, cast-iron body, 175-psig (1200-kPa) working pressure; hydraulically operated, differential-pressure type.  Include flanged inlet and outlet, bronze seat with O-ring seals, trim sets for bypass, drain, electric sprinkler a...
	1. Option:  Grooved-end connections for use with grooved-end piping.
	2. Dry, Pilot-Line Trim Set:  The double interlock preaction system with electric/pneumatic actuation trim forms a part of the laboratory listings and approvals.  The trim is necessary for proper operation of the deluge valve. Each package of trim sha...
	a. Water supply pressure gauge.
	b. Diaphragm chamber pressure gauge.
	c. Diaphragm chamber connections.
	d. Manual control station.
	e. Main drain valve.
	f. System drain valve.
	g. Alarm test valve.
	h. Automatic drain valve.
	i. System air pressure gauge.
	j. Air supply connections.
	k. Low air pressure alarm switch.
	l. Waterflow pressure alarm switch.
	m. Dry pilot actuator.
	n. Pressure operated relief valve.

	3. Air-Pressure Maintenance Devices:  Automatic device to maintain correct air pressure in piping.  Include shutoff valves to permit servicing without shutting down sprinkler piping, bypass valve for quick filling, pressure regulator or switch to main...

	B. Ball Drip Valves:  UL 1726, automatic drain valve, NPS 3/4 (DN20), ball check device with threaded ends.
	C. Drum Drips: Drum drips shall be installed in accordance with NFPA 13.  The installation shall be made so the sprinkler system is not impaired while condensate is being removed from the piping.

	2.7 AIR SUPPLY SYSTEM (DRY-PIPE PREACTION SYSTEM)
	A. Air supply shall be provided for each preaction valve from air compressor to meet the requirements of NFPA 13.  The air supply shall be provided with a restriction plate with 1/8 inch orifice installed in the air supply line near each preaction val...
	1. Compressor:  The compressor shall be of the tank mounted, single stage air-cooled type, designed to maintain the required pressure on the preaction system.  Compressor shall be sized for the volume of the dry system.  Provide compressor with magnet...
	2. Motor and Control: Motor shall be capable of operating the compressor at rated capacity continuously without exceeding the nameplate rating, and shall be provided with thermal overload protection.  Motor control shall be automatic.  The pressure sw...

	B. Air Supply Piping System:  Each preaction system shall be equipped with a separate pressure maintenance device, shutoff valve, bypass valve and pressure gauge.  Piping shall be galvanized steel in accordance with ASTM A 795/A 795M or ASTM A 53/A 53M.

	2.8 SPRINKLERS
	A. Automatic Sprinklers:  With heat-responsive element complying with the following:
	1. UL 199, for applications except residential.
	2. UL 1767, for early suppression, fast-response applications.

	B. Sprinkler Types and Categories:  Nominal 1/2-inch (12.7-mm) orifice for "Ordinary" temperature classification rating, unless otherwise indicated or required by application.
	C. Sprinkler types, features, and options include the following:
	1. Extended-coverage sprinklers.
	2. Pendent sprinklers.
	3. Quick-response sprinklers.
	4. Recessed sprinklers, including escutcheon.
	5. Sidewall sprinklers.
	6. Upright sprinklers.

	D. Sprinkler Finishes:  Chrome-plated and bronze.
	E. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting:  Chrome-plated steel, two piece, with 1-inch (25-mm) vertical adjustment.
	2. Sidewall Mounting:  Chrome-plated steel, one piece, flat.

	F. Sprinkler Guards:  Wire-cage type, including fastening device for attaching to all sprinkler heads located on the lower (athletic level) rooms.

	2.9 SPECIALTY SPRINKLER FITTINGS
	A. Specialty Fittings:  UL listed and FM approved; made of steel, ductile iron, or other materials compatible with piping.
	B. Dry-Pipe-System Fittings:  UL listed for dry-pipe service.
	C. Locking-Lug Fittings:  UL 213, ductile-iron body with locking-lug ends.
	D. Mechanical-T Fittings:  UL 213, ductile-iron housing with pressure-responsive gasket, bolts, and threaded or locking-lug outlet.
	E. Mechanical-Cross Fittings:  UL 213, ductile-iron housing with pressure-responsive gaskets, bolts, and threaded or locking-lug outlets.
	F. Drop-Nipple Fittings:  UL 1474, with threaded inlet, threaded outlet, and seals; adjustable.
	G. Sprinkler, Drain and Alarm Test Fittings:  UL-listed, cast-iron or ductile-iron body; with threaded inlet and outlet, test valve, and orifice and sight glass.
	H. Sprinkler, Branch-Line Test Fittings:  UL-listed, brass body; with threaded inlet and capped drain outlet and threaded outlet for sprinkler.
	I. Sprinkler, Inspector's Test Fittings:  UL-listed, cast-iron or ductile-iron housing; with threaded inlet and drain outlet and sight glass.

	2.10 ALARM DEVICES
	A. General:  Types matching piping and equipment connections.
	B. Water-Flow Indicators:  UL 346; electrical-supervision, vane-type water-flow detector; with 250-psig (1725-kPa) pressure rating; and designed for horizontal or vertical installation.  Include two single-pole, double-throw, circuit switches for isol...
	C. Pressure Switches:  UL 753; electrical-supervision-type, water-flow switch with retard feature.  Include single-pole, double-throw, normally closed contacts and design that operates on rising pressure and signals water flow.
	D. Valve Supervisory Switches:  UL 753; electrical; single-pole, double throw; with normally closed contacts.  Include design that signals controlled valve is in other than fully open position.

	2.11 PRESSURE GAGES
	A. Pressure Gages:  UL 393, 3-1/2-inch- to 4-1/2-inch- (90-mm- to 115-mm-) diameter dial with dial range of 0 to 250 psig (0 to 1725 kPa).

	2.12 DELUGE VALVE RELEASE PANEL
	A. The system release panel shall be capable of a dual hazard split release, dual hazard combined release, single hazard cross-zone release, single hazard two-zone release.  The release panel shall be equipped with a local tone alarm to annunciate los...

	2.13 DEHYDRATOR
	A. The Dehydrator shall be a manually regenerated desiccant-type air dryer. The desiccant shall acts as a moisture indicator by changing color, and shall be visible through the required bowl guard and transparent plastic bowl.
	B. The silica gel desiccant shall have a -45Fo (-43oC) dew point at a maximum 90oF (32oC) temperature with a regeneration temperature of 350oF (177oC).  When the silica gel color changes from dark blue to light pink or clear, it has become saturated w...
	C. The unit shall have a drying capacity of 4400 standard cubic feet (124.6 m3) of air to -45oF ( 43oC) atmospheric dew point at rated specifications be fore the desiccant be comes saturated.
	D. The maximum air flow rating is 10 standard cubic feet per minute (0.283 m3/minute) at 100 psi (689.5 kPa) per unit. (All ratings are based on 70oF (21oC) saturated inlet air temperatures at 100 psi (689.5 kPa)).
	E. The polycarbonate plastic bowl shall hold 1.64 pounds (0.74 kg) of desiccant and shall be rated for a maximum temperature and pressure at 125oF (52oC) and 150 psi (1,034 kPa).
	F. The Dehydrator shall be a provided as a packaged unit which shall include the dehydrator, the desiccant, two 1/4-inch (6-mm) nipples, and mounting brackets.
	G. Operation:  The dehydrator shall direct the incoming air from the bottom to the top of the polycarbonate plastic bowl.  The silica gel absorbs the moisture without physically changing.  As the relative humidity increases, the silica gel begins to c...
	H. Maintenance:
	1. The Dehydrator must be regularly inspected to ensure the drying capability of the desiccant.  Replace the desiccant when the color has changed from dark blue to light pink.
	2. The condensate trap should be drained on a regular basis.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article in Part 1 of this Section.
	B. Report test results promptly and in writing.

	3.2 EXAMINATION
	A. Examine walls and partitions for suitable thickness, fire-rated and smoke-rated construction.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 PIPING APPLICATIONS
	A. Do not use welded joints with galvanized steel pipe.
	B. Flanges, unions, and transition and special fittings with pressure ratings the same as or higher than system's pressure rating may be used in aboveground applications, unless otherwise indicated.
	C. Wet Sprinklers:  Use the following:
	1. Sprinkler-Piping Option:  Mechanical-T bolted-branch-outlet fittings, NPS 2 (DN50) and smaller, may be used downstream from sprinkler zone valves.
	2. NPS 2 (DN50) and Smaller:  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	3. NPS 2 (DN50) and Smaller:  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	4. NPS 2 (DN50) and Smaller:  Schedule 30 steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	5. NPS 2 (DN50) and Smaller:  Schedule 30 steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	6. NPS 2 (DN50) and Smaller:  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	7. NPS 2 (DN50):  Hybrid steel pipe with roll-grooved ends, grooved-end fittings, and grooved joints.
	8. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	9. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	10. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	11. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 30 steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	12. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 30 steel pipe with roll-grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	13. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 30 steel pipe with plain ends, steel welding fittings, and welded joints.
	14. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	15. NPS 2-1/2 to NPS 3-1/2 (DN65 to DN90):  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.
	16. NPS 4 (DN100) and Smaller:  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	17. NPS 4 (DN100) and Smaller:  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	18. NPS 4 (DN100) and Smaller:  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	19. NPS 4 (DN100) and Smaller:  Schedule 30 steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	20. NPS 4 (DN100) and Smaller:  Schedule 30 steel pipe with roll-grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	21. NPS 4 (DN100) and Smaller:  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	22. NPS 4 (DN100) and Smaller:  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.
	23. NPS 5 and NPS 6 (DN125 and DN150):  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	24. NPS 5 and NPS 6 (DN125 and DN150):  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	25. NPS 5 and NPS 6 (DN125 and DN150):  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	26. NPS 5 and NPS 6 (DN125 and DN150):  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	27. NPS 5 and NPS 6 (DN125 and DN150):  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.
	28. NPS 8 to NPS 12 (DN200 to DN300):  Standard-weight steel pipe with threaded ends, cast-iron or malleable-iron threaded fittings, and threaded joints.
	29. NPS 8 (DN200) and Larger:  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.
	30. NPS 8 (DN200) and Larger:  Standard-weight steel pipe with plain ends, steel welding fittings, and welded joints.
	31. NPS 8 and NPS 10 (DN200 and DN250):  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and grooved joints.
	32. NPS 8 and NPS 10 (DN200 and DN250):  Schedule 10 steel pipe with plain ends, steel welding fittings, and welded joints.

	D. Dry-Pipe Sprinklers:  Use the following:
	1. Sprinkler-Piping Option:  Mechanical-T bolted-branch-outlet fittings, NPS 2 (DN50) and smaller, may be used downstream from sprinkler zone valves.
	2. Sprinkler-Piping Option:  Specialty sprinkler fittings, NPS 2 (DN50) and smaller, including mechanical-T fittings, may be used downstream from sprinkler zone valves.
	3. NPS 1-1/2 (DN40) and Smaller:  Galvanized, standard-weight steel pipe with threaded ends; cast-iron or malleable-iron threaded fittings; and threaded joints.
	4. NPS 1-1/2 (DN40) and Smaller:  Galvanized, standard-weight steel pipe with plain ends; locking-lug fittings; and twist-locked joints.
	5. NPS 2 (DN50):  Galvanized, standard-weight steel pipe with threaded ends; cast-iron or malleable-iron threaded fittings; and threaded joints.
	6. NPS 2 (DN50):  Galvanized, standard-weight steel pipe with plain ends; locking-lug fittings; and twist-locked joints.
	7. NPS 2 (DN50):  Galvanized, standard-weight steel pipe with grooved ends; steel, grooved end fittings; steel, keyed couplings; and grooved joints.
	8. NPS 2-1/2 to NPS 4 (DN65 to DN100):  Galvanized, standard-weight steel pipe with threaded ends; cast-iron or malleable-iron threaded fittings; and threaded joints.
	9. NPS 2-1/2 to NPS 4 (DN65 to DN100):  Galvanized, standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints.


	3.4 VALVE APPLICATIONS
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Fire-Protection-Service Valves:  UL-listed and FM-approved for applications where required by NFPA 13.
	a. Shutoff Duty:  Use gate valves.

	2. General-Duty Valves:  For applications where UL-listed and FM-approved valves are not required by NFPA 13.
	a. Shutoff Duty:  Use gate, ball, or butterfly valves.
	b. Throttling Duty:  Use globe, ball, or butterfly valves.



	3.5 JOINT CONSTRUCTION
	A. Refer to Division 21 Section "Common Work Results For Fire Suppression" for basic piping joint construction.
	B. Steel-Piping, Grooved Joints:  Use Schedule 40 steel pipe with roll-grooved ends and Schedule 30 or thinner steel pipe with roll-grooved ends; steel, grooved-end fittings; and steel, keyed couplings.  Assemble joints with couplings, gaskets, lubric...

	3.6 PIPING INSTALLATION
	A. Refer to Division 21 Section "Common Work Results For Fire Suppression" for basic piping installation.
	B. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect-Engineer before deviating from approved working plans.

	C. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	D. Install unions adjacent to each valve in pipes NPS 2 (DN50) and smaller.  Unions are not required on flanged devices or in piping installations using grooved joints.
	E. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 (DN65) and larger connections.
	F. Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve, sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	1. All dry pipe sprinkler piping shall be pitched toward a drain, and a two-valve drum drip drain shall be provided at all low points in the system.  The trapped sections of the dry pipe system shall be equipped with a moisture accumulation leg (drum ...
	2. Where the capacity of trapped sections of piping is less than five gallons, an auxiliary drain consisting of not less than 1/2-inch valve and plug shall be provided.
	3. Where the capacity of trapped sections of piping is more than five gallons, a drain consisting of two 1-inch valves and a 2-inch x 12-inch condensate nipple (drum drip) shall be provided.

	H. Install alarm devices in piping systems.
	I. Hangers and Supports:  Comply with NFPA 13 for hanger materials.  Install according to NFPA 13 for sprinkler piping.
	J. Earthquake Protection:  Install piping according to NFPA 13 to protect from earthquake damage.
	K. Install piping with grooved joints according to manufacturer's written instructions.  Construct rigid piping joints, unless otherwise indicated.
	L. Install pressure gages on riser or feed main and at each sprinkler test connection.  Include pressure gages with connection not less than NPS 1/4 (DN8) and with soft metal seated globe valve, arranged for draining pipe between gage and valve.  Inst...

	3.7 SPECIALTY SPRINKLER FITTING INSTALLATION
	A. Install specialty sprinkler fittings according to manufacturer's written instructions.

	3.8 VALVE INSTALLATION
	A. Refer to Division 23 Section "General-Duty Valves for Plumbing and HVAC Piping" for installing general-duty valves.  Install fire-protection specialty valves, trim, fittings, controls, and specialties according to NFPA 13, manufacturer's written in...
	B. Deluge Valves:  Install in vertical position, in proper direction of flow, in main supply to deluge system.
	C. Preaction Valves:  Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	1. Prior to installing the valve in the piping system, the water supply line must be thoroughly flushed to assure that no foreign matter is present.
	2. The valve must be installed in the vertical position in the system piping.
	3. The system piping must be subsequently pressurized with air via the air connection.  After priming and pressurization of the dry pipe valve, the main system water control valve shall be opened fully.  After initial installation, the alarm test, mai...
	4. Air-Pressure Maintenance Devices for Dry-Pipe Systems:  Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pr...
	5. Install air compressor and compressed air supply piping.
	6. The minimum pipe size from the air compressor to the dry pipe valve trim shall be 3/4 inch.

	D. Drum Drips:
	1. Drum drips shall be installed in accordance with NFPA 13.  The installation shall be so made that the sprinkler system is not impaired while condensate is being removed from the piping.
	2. Where drum drips are accessible to the public, the valves shall be lockable.


	3.9 INSTALLATION OF DEHYDRATOR
	A. The dehydrators shall be provided with mounting brackets for mounting on a wall or solid surface.  The unit should be located on the service side of the air compressor, as close as possible to the system, and ahead of any other system devices.  Ins...

	3.10 SPRINKLER APPLICATIONS
	A. General:  Use sprinklers according to the following applications:
	1. Rooms without Ceilings:  Upright sprinklers.
	2. Rooms with Suspended Ceilings:  Recessed sprinklers.
	3. Wall Mounting:  Sidewall sprinklers.
	4. Special Applications:  Use extended-coverage, flow-control, and quick-response sprinklers where indicated.
	5. Sprinkler Finishes:  Use sprinklers with the following finishes:
	a. Upright, Pendent, and Sidewall Sprinklers:  Chrome-plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view.
	b. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon.



	3.11 SPRINKLER INSTALLATION
	A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical panels.

	3.12 CONNECTIONS
	A. Connect water supplies to sprinkler system.
	B. Electrical Connections:  Signal wiring is specified in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	C. Connect alarm devices to fire alarm.
	D. Connect compressed-air supply to dry-pipe sprinkler piping.
	E. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire alarm system devices, including low-pressure alarm.


	3.13 LABELING AND IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.

	3.14 FIELD QUALITY CONTROL
	A. Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance" Chapter.
	B. Replace piping system components that do not pass test procedures and retest to demonstrate compliance.  Repeat procedure until satisfactory results are obtained.
	C. Report test results promptly and in writing to Architect-Engineer and authorities having jurisdiction.

	3.15 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers having paint other than factory finish.

	3.16 PROTECTION
	A. Protect sprinklers from damage until Substantial Completion.

	3.17 COMMISSIONING
	A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and operate correctly.
	B. Verify that air compressors and their accessories are installed and operate correctly.
	C. Verify that specified tests of piping are complete.
	D. Verify that damaged sprinklers and sprinklers with paint or coating not specified are replaced with new, correct type.
	E. Verify that sprinklers are correct types, have correct finishes and temperature ratings, and have guards as required for each application.
	F. Drain dry-pipe sprinkler piping.
	G. Pressurize and check dry-pipe sprinkler piping air-pressure maintenance devices and air compressors.
	H. Fill wet-pipe sprinkler piping with water.
	I. Energize circuits to electrical equipment and devices.
	J. Start and run air compressors.
	K. Adjust operating controls and pressure settings.
	L. Coordinate with fire alarm tests.  Operate as required.

	3.18 DEMONSTRATION
	A. Demonstrate equipment, specialties, and accessories.  Review operating and maintenance information.
	B. Schedule demonstration with Owner with at least seven days' advance notice.



	220500-UNL-TODD.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section "Common Work Results For Fire Suppression, Plumbing and HVAC."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section “Common Motor Requirements for Fire Suppression, Plumbing and HVAC Equipment."



	220519-UNL-JULIE.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section “Meters and Gages for Plumbing and HVAC Piping."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section “General-Duty Valves for Plumbing and HVAC Piping."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section “Section - Hangers and Supports For Plumbing and HVAC Piping and Equipment."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section 230553, Identification for Plumbing and HVAC Piping and Equipment.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. For work of this Section refer to Division 23 Section "Plumbing and HVAC Insulation."



	221116-UNL-EVE.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Aboveground domestic water pipes, tubes, fittings, and specialties inside the building.

	B. Related Section:

	1.3 SUBMITTALS
	A. Water Samples:  Specified in "Cleaning" Article.
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 61 for potable domestic water piping and components.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  1TASTM B 88, Type L1T4T (ASTM B 88M, Type B)4T water tube, drawn temper.
	1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	B. Soft Copper Tube:  1TASTM B 88, Type K1T and 1TASTM B 88, Type L1T water tube, annealed temper.
	1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1T1/8 inch1T4T (3.2 mm)4T thick or ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 TRANSITION FITTINGS
	A. General Requirements:
	1. Same size as pipes to be joined.
	2. Pressure rating at least equal to pipes to be joined.
	3. End connections compatible with pipes to be joined.

	B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting.

	2.5 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material body with separating nonconductive insulating material suitable for system fluid, pressure, and temperature.


	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve immediately upstream of each dielectric fitting.
	D. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	E. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	F. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	H. Install piping adjacent to equipment and specialties to allow service and maintenance.
	I. Install piping to permit valve servicing.
	J. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure rating used in applications below unless otherwise indicated.
	K. Install piping free of sags and bends.
	L. Install fittings for changes in direction and branch connections.
	M. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C.  Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	G. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9.
	H. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.

	3.3 VALVE INSTALLATION
	A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for valve installations.

	3.4 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.

	3.5 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for 1TNPS 21T4T (DN 50)4T and Smaller:  Use dielectric couplings or nipples.
	C. Dielectric Fittings for 1TNPS 2-1/2 to NPS 41T4T (DN 65 to DN 100)4T:  Use dielectric nipples.
	D. Dielectric Fittings for 1TNPS 51T4T (DN 125)4T and Larger:  Use dielectric flange kits.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for pipe hanger and support products and installation.
	1. Vertical Piping:  MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 1T100 Feet1T4T (30 m)4T and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 1T100 Feet1T4T (30 m)4T:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 1T100 Feet1T4T (30 m)4T If Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 1T100 Feet1T4T (30 m)4T or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Support vertical piping and tubing at base and at each floor.
	C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 1T3/8 inch1T4T (10 mm)4T.
	D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 3/41T4T (DN 20)4T and Smaller:  1T60 inches1T4T (1500 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	2. 1TNPS 1 and NPS 1-1/41T4T (DN 25 and DN 32)4T:  1T72 inches1T4T (1800 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	3. 1TNPS 1-1/2 and NPS 21T4T (DN 40 and DN 50)4T:  1T96 inches1T4T (2400 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	4. 1TNPS 2-1/21T4T (DN 65)4T:  1T108 inches1T4T (2700 mm)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	5. 1TNPS 3 to NPS 51T4T (DN 80 to DN 125)4T:  1T10 feet1T4T (3 m)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	6. 1TNPS 61T4T (DN 150)4T:  1T10 feet1T4T (3 m)4T with 1T5/8-inch1T4T (16-mm)4T rod.
	7. 1TNPS 81T4T (DN 200)4T:  1T10 feet1T4T (3 m)4T with 1T3/4-inch1T4T (19-mm)4T rod.

	E. Install supports for vertical copper tubing every 1T10 feet1T4T (3 m)4T.
	F. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow service and maintenance.

	3.8 IDENTIFICATION
	A. Identify system components.  Comply with requirements in Division 22 Section "Identification for Plumbing Piping and Equipment" for identification materials and installation.
	B. Label pressure piping with system operating pressure.

	3.9 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Piping Inspections:
	1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	2. During installation, notify authorities having jurisdiction at least one day before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	4. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	C. Piping Tests:
	1. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	2. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	4. Cap and subject piping to static water pressure of 1T50 psig1T4T (345 kPa)4T above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pre...
	5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are obtained.
	6. Prepare reports for tests and for corrective action required.

	D. Domestic water piping will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.10 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide flow of hot water in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.11 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 1T50 ppm1T4T (50 mg/L)4T of chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 1T200 ppm1T4T (200 mg/L)4T of chlorine.  Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if biological examination shows contamination.


	B. Prepare and submit reports of purging and disinfecting activities.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

	3.12 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Aboveground Domestic Water Piping:  Use any of the following piping materials for each size range:
	1. NPS 3-1/2 (DN 90) and Smaller:  Hard copper tube, Type L; copper pressure fittings; and soldered joints.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Balancing valves.
	5. Thermostatic water mixing valves.
	6. Strainers.
	7. Outlet boxes.
	8. Hose bibbs.
	9. Drain valves.
	10. Water hammer arresters.
	11. Air vents.
	12. Mixing Valves.

	B. Related Sections include the following:
	1. Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers, pressure gages, and flow meters in domestic water piping.
	2. Division 22 Section "Drinking Fountains and Water Coolers" for water filters for water coolers.


	1.3 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  1T125 psig1T4T (860 kPa)4T, unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities and shipping, installed, and operating weights.  Indicate materials, finishes, dimensions, required clearances, and methods of assembly of components; and piping and wirin...
	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. NSF Compliance:
	1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic water piping components.
	2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9."



	PART 2 -  PRODUCTS
	2.1 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Ames Co.
	b. Conbraco Industries, Inc.
	c. FEBCO; SPX Valves & Controls.
	d. Watts Industries, Inc.; Water Products Div.
	e. Zurn Plumbing Products Group; Wilkins Div.

	2. Standard:  ASSE 1001.
	3. Size:  1TNPS 1/4 to NPS 31T4T (DN 8 to DN 80)4T, as required to match connected piping.
	4. Body:  Bronze.
	5. Inlet and Outlet Connections:  Threaded.
	6. Finish:  Rough bronze.

	B. Hose-Connection Vacuum Breakers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.
	b. MIFAB, Inc.
	c. Watts Industries, Inc.; Water Products Div.
	d. Woodford Manufacturing Company.
	e. Zurn Plumbing Products Group; Light Commercial Operation.
	f. Zurn Plumbing Products Group; Wilkins Div.

	2.  Standard:  ASSE 1011.
	3. Body:  Bronze, nonremovable, with manual drain.
	4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7.
	5. Finish:  Nickel plated.


	2.2 BACKFLOW PREVENTERS
	A. Double-Check Backflow-Prevention Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Ames Co.
	b. Conbraco Industries, Inc.
	c. FEBCO; SPX Valves & Controls.
	d. Flomatic Corporation.
	e. Watts Industries, Inc.; Water Products Div.
	f. Zurn Plumbing Products Group; Wilkins Div.

	2. Standard:  ASSE 1015.
	3. Operation:  Continuous-pressure applications, unless otherwise indicated.
	4. Pressure Loss:  1T5 psig1T4T (35 kPa)4T maximum, through middle 1/3 of flow range.
	5. Body:  Bronze for 1TNPS 21T4T (DN 50)4T and smaller; cast iron with interior lining complying with AWWA C550 or that is FDA approved for 1TNPS 2-1/21T4T (DN 65)4T and larger.
	6. End Connections:  Threaded for 1TNPS 21T4T (DN 50)4T and smaller; flanged for 1TNPS 2-1/21T4T (DN 65)4T and larger.
	7. Configuration:  Designed for horizontal, straight through flow.
	8. Accessories:
	a. Valves:  Ball type with threaded ends on inlet and outlet of 1TNPS 21T4T (DN 50)4T and smaller; outside screw and yoke gate-type with flanged ends on inlet and outlet of 1TNPS 2-1/21T4T (DN 65)4T and larger.
	b. Strainer: Provide on inlet of assembly as specified in paragraph 2.5.



	2.3 BALANCING VALVES
	A. Memory-Stop Balancing Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Div.
	e. Hammond Valve.
	f.  Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corp.

	2. Standard:  MSS SP-110 for two-piece, copper-alloy ball valves.
	3. Pressure Rating:  1T400-psig1T4T (2760-kPa)4T minimum CWP.
	4. Size:  1TNPS 21T4T (DN 50)4T or smaller.
	5. Body:  Copper alloy.
	6. Port:  Full port.
	7. Ball:  Chrome-plated brass.
	8. Seats and Seals:  Replaceable.
	9. End Connections:  Solder joint or threaded.
	10. Handle:  Vinyl-covered steel with memory-setting device.


	2.4 THERMOSTATIC WATER MIXING VALVES
	A. Individual-Fixture, Water Tempering Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cash Acme.
	b. Conbraco Industries, Inc.
	c. Honeywell Water Controls.
	d. Lawler Manufacturing Company, Inc.
	e. Leonard Valve Company.
	f. Powers; a Watts Industries Co.
	g. Watts Industries, Inc.; Water Products Div.
	h. Zurn Plumbing Products Group; Wilkins Div.


	B. Individual-Fixture, Water Tempering Valves
	1. Thermostatic Mixing Valves for Single Lavatory Installations:
	2. Body:  Thermostatic tempering valve shall be constructed of solid brass.  All internal components shall be corrosion-resistant.  Valve shall feature integral checks to prevent cross-flow and inlet screens to filter out debris.
	3. Maximum Operating Pressure:  125 psi (861 kPa).
	4. Standard:  The valve shall be CSA B125 certified, ASSE 1016-96, ASSE 1069 and ASSE 1070 listed.
	5. Capacity:  Capacity of the valve shall be 12.0 gpm at 45psi differential. Valve shall perform to a minimum flow of 0.5 gpm to ASSE 1016-96 and ASSE 1070.
	6. Temperature Control:  Temperature shall be adjustable between 80 F - 120 F (27   49 C).  The valve shall feature a vandal-resistant lockable handle to prevent tampering.

	C. Thermostatic Mixing Valves for Multiple Lavatory Installations:
	1. Body:  Thermostatic tempering valve shall be constructed of solid brass.  All internal components shall be corrosion-resistant. Valve shall feature integral checks to prevent cross-flow and inlet screens to filter out debris.
	2. Maximum Operating Pressure:  125 psi (861 kPa).
	3. Standard:  The valve shall be CSA B125 certified and ASSE 1017 listed.
	4. Capacity:  Capacity of the valve shall be 23.0 gpm at 45psi differential. Valve shall perform to a minimum flow of 0.5 gpm to ASSE 1017-2003.
	5. Temperature Control:  Control temperature shall be adjustable between 90 - 160 F for Powers LM490 Series and 60 - 120 F for Powers LM490-10 series valves.


	2.5 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Pressure Rating:  1T125 psig1T4T (860 kPa)4T minimum, unless otherwise indicated.
	2. Body:  Bronze for 1TNPS 21T4T (DN 50)4T and smaller; cast iron with interior lining complying with AWWA C550 or FDA-approved, epoxy coating and for 1TNPS 2-1/21T4T (DN 65)4T and larger.
	3. End Connections:  Threaded 1Tfor NPS 21T4T (DN 50)4T and smaller; flanged for 1TNPS 2-1/21T4T (DN 65)4T and larger.
	4. Screen:  Stainless steel with round perforations, unless otherwise indicated.
	5. Perforation Size:
	a. Strainers 1TNPS 21T4T (DN 50)4T and Smaller:  1T0.033 inch1T4T (0.84 mm)4T.
	b. Strainers 1TNPS 2-1/2 to NPS 41T4T (DN 65 to DN 100)4T:  1T0.062 inch1T4T (1.57 mm)4T.
	c. Strainers 1TNPS 51T4T (DN 125)4T and Larger:  1T0.125 inch1T4T (3.18 mm)4T.

	6. Drain:  Factory-installed, hose-end drain valve.


	2.6 OUTLET BOXES
	A. Icemaker Outlet Boxes, IMF-1:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Acorn Engineering Company.
	b. IPS Corporation.
	c. LSP Products Group, Inc.
	d. Oatey.
	e. Plastic Oddities; a division of Diverse Corporate Technologies.

	2. Mounting:  Recessed.
	3. Material and Finish:  Stainless-steel box.
	4. Faucet:  Valved fitting complying with ASME A112.18.1.  Include 1TNPS 1/21T4T (DN 15)4T or smaller copper tube outlet.
	5. Supply Shutoff Fitting:  1TNPS 1/2 (DN 15) ball valve and NPS 1/2 (DN 15) copper, water tubing, inlet, 1/4-inch compression outlet.
	6. Basis of Design:  ISP Corporation Model 88156.


	2.7 HOSE BIBBS
	A. Hose Bibbs:
	1. Standard:  ASME A112.18.1 for sediment faucets.
	2. Body Material:  Bronze.
	3. Seat:  Bronze, replaceable.
	4. Supply Connections:  1TNPS 3/41T4T (DN 20)4T threaded or solder-joint inlet.
	5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7.
	6. Pressure Rating:  1T125 psig1T4T (860 kPa)4T.
	7. Vacuum Breaker:  Integral non-removable, drainable, hose-connection vacuum breaker complying with ASSE 1052.
	8. Finish for Equipment Rooms:  Rough bronze.
	9. Finish for Service Areas:  Rough bronze.
	10. Finish for Finished Rooms:  Chrome or nickel plated.
	11. Operation for Equipment Rooms:  Wheel handle.
	12. Operation for Service Areas:  Wheel handle.
	13. Operation for Finished Rooms:  Operating key.
	14. Include operating key with each operating-key hose bibb.
	15. Include integral wall flange with each chrome- or nickel-plated hose bibb.
	16. Basis of Design:  Woodford Model 26.


	2.8 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard:  MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating:  1T400-psig1T4T (2760-kPa)4T minimum CWP.
	3. Size:  1TNPS 3/41T4T (DN 20)4T.
	4. Body:  Copper alloy.
	5. Ball:  Chrome-plated brass.
	6. Seats and Seals:  Replaceable.
	7. Handle:  Vinyl-covered steel.
	8. Inlet:  Threaded or solder joint.
	9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.


	2.9 WATER HAMMER ARRESTERS
	A. Water Hammer Arresters:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Tyler Pipe; Wade Div.
	f. Watts Drainage Products Inc.
	g. Zurn Plumbing Products Group; Specification Drainage Operation.

	2. Model:  Josam 75000.
	3. Standard:  ASSE 1010 or PDI-WH 201.
	4. Type:  Metal bellows.
	5. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	1. Locate backflow preventers in same room as connected equipment or system.
	2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe to floor drain.  Locate air-gap...
	3. Do not install bypass piping around backflow preventers.

	C. Install balancing valves in locations where they can easily be adjusted.
	D. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, and pump.
	E. Install outlet boxes recessed in wall. Install 1T2-by-4-inch1T4T (38-by-89-mm)4T fire-retardant-treated-wood blocking wall reinforcement between studs.  Fire-retardant-treated-wood blocking is specified in Division 06 Section "Rough Carpentry."
	F. Install water hammer arresters in water piping according to PDI-WH 201.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Backflow-prevention assemblies.
	2. Water pressure-reducing valves.
	3. Calibrated balancing valves.
	4. Outlet boxes.

	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division ...

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and prepare test reports:
	1. Test each backflow-prevention assembly according to authorities having jurisdiction and the device's reference standard.

	B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.5 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	1. Install thermometers and water regulators if specified.
	2. Install cabinet-type units recessed in or surface mounted on wall as specified.
	3. Set field-adjustable temperature set points of temperature-actuated water mixing valves.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following for soil, waste, and vent piping inside the building:
	1. Pipe, tube, and fittings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure, unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  1T40-foot head of water1T4T (30 kPa)4T.


	1.4 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Field quality-control inspection and test reports.

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.2 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
	1. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve.
	a. Clamp Width:  2-1/8 inches (53 mm) wide with 2 bands, for piping 1-1/2- to 4-inch NPS (DN 40 to DN 100).
	b. Clamp Width:  3 inches (75 mm) wide with 4 bands, for piping 5- and 6-inch NPS (DN 125 and DN 150).
	c. Clamp Width:  4 inches (100 mm) wide with 4 bands, for piping 8- and 10-inch NPS (DN 200 and DN 225).
	d. Clamp Width:  5-1/2 inches (137 mm) wide with 6 bands, for piping 12- and 15-inch NPS (DN 300 and DN 375).




	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
	B. Aboveground, soil and waste piping shall be any of the following:
	1. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel couplings; and hubless-coupling joints.

	C. Aboveground, vent piping shall be any of the following:
	1. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel couplings; and hubless-coupling joints.


	3.2 PIPING INSTALLATION
	A. Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.
	C. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals...
	D. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	E. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	F. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping 1TNPS 21T4T (DN 50)4T and smaller; 1 percent downward in direction of flow for piping 1TNPS 2-1/21T4T (DN 65)4T and larger.
	2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.
	3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	G. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	H. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.3 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." Install the following:
	1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	2. Install individual, straight, horizontal piping runs according to the following:
	a. 1T100 Feet1T4T (30 m)4T and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 1T100 Feet1T4T (30 m)4T:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 1T100 Feet1T4T (30 m)4T, if Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 1T100 Feet1T4T (30 m)4T or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced 1 size for double-rod hangers, with 1T3/8-inch1T4T (10-mm)4T minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 1-1/2 and NPS 21T4T (DN 40 and DN 50)4T:  1T60 inches1T4T (1500 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	2. 1TNPS 31T4T (DN 80)4T:  1T60 inches1T4T (1500 mm)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	3. 1TNPS 4 and NPS 51T4T (DN 100 and DN 125)4T:  1T60 inches1T4T (1500 mm)4T with 1T5/8-inch1T4T (16-mm)4T rod.
	4. 1TNPS 61T4T (DN 150)4T:  1T60 inches1T4T (1500 mm)4T with 1T3/4-inch1T4T (19-mm)4T rod.
	5. 1TNPS 8 to NPS 121T4T (DN 200 to DN 300)4T:  1T60 inches1T4T (1500 mm)4T with 1T7/8-inch1T4T (22-mm)4T rod.

	F. Install supports for vertical cast-iron soil piping every 1T15 feet1T4T (4.5 m)4T.
	G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.5 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, and union for each connection.  Use flanges instead of unions for connections 1TNPS 2-1/21T4T (DN 65)4T and larger.


	3.6 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside leaders, on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 1T10-foot head of water1T4T (30 ...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.7 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	1. Cleanouts.
	2. Floor drains.
	3. Miscellaneous sanitary drainage piping specialties.


	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. FRP:  Fiberglass-reinforced plastic.
	C. HDPE:  High-density polyethylene plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PVC:  Polyvinyl chloride plastic.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.6 COORDINATION
	A. Coordinate flashing membrane for floor drains and floor cleanouts with concrete work.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. For all cleanouts set in floor slabs “above grade” provide a clamping device for attaching flashing or waterproofing membrane to the seepage pan without damaging the flashing or waterproofing membrane.  Puncturing the membrane other than for drain ...
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Josam Company; Josam Div.
	2. MIFAB, Inc.
	3. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	4. Tyler Pipe; Wade Div.
	5. Watts Drainage Products Inc.
	6. Zurn Plumbing Products Group; Specification Drainage Operation.

	C. Standard:  ASME A112.36.2M for cast iron for cleanout test tee.
	D. Size:  Same as connected drainage piping
	E. Body Material:  Cast-iron soil pipe T-branch as required to match connected piping.
	F. Closure:  Brass plug.
	G. Finish Wall Access Doors:  Jay R. Smith Figure 4760, 12" x 12".
	H. Jay R. Smith Model Numbers:
	1. Concrete Floors:  Figure 4100.
	2. Carpeted Floors:  Figure 4020, carpet clamping type.
	3. Finished Walls:   Figure 4510.
	4. Terrazzo Floors:  Figure 4180.
	5. Tile Floors:    Figure 4040.


	2.2  FLOOR DRAINS
	A. For all floor drains set in floor slabs “above grade” provide a clamping device for attaching flashing or waterproofing membrane to the seepage pan without damaging the flashing or waterproofing membrane.  Puncturing the membrane other than for dra...
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Josam Company; Josam Div.
	2. MIFAB, Inc.
	3. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	4. Tyler Pipe; Wade Div.
	5. Watts Drainage Products Inc.
	6. Zurn Plumbing Products Group; Light Commercial Operation.
	7. Zurn Plumbing Products Group; Specification Drainage Operation.

	C. Cast-Iron Floor Drains, FD-1:
	1. Standard:  ASME A112.6.3.
	2. Model:  Jay R. Smith Figure 2005.
	3. Body Material:  Gray iron.
	4. Seepage Flange:  Not required.
	5. Anchor Flange:  Not required.
	6. Clamping Device:  Required.
	7. Outlet:  Bottom.
	8. Backwater Valve:  Not required.
	9. Coating on Interior and Exposed Exterior Surfaces:  Not required.
	10. Sediment Bucket:  Not required.
	11. Top or Strainer Material:  Nickel bronze.
	12. Top Shape:  Round.
	13. Dimensions of Top or Strainer:  5 inches.
	14. Top Loading Classification:  Medium Duty.
	15. Funnel:  Not required.
	16. Inlet Fitting:  Not required.
	17. Trap Material:  Cast iron.
	18. Trap Pattern:  Standard P-trap.
	19. Trap Features:  Not required.


	2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Air-Gap Fittings:
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body:  Bronze or cast iron.
	3. Inlet:  Opening in top of body.
	4. Outlet:  Larger than inlet.
	5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to 1TNPS 41T4T (DN 100)4T.  Use 1TNPS 41T4T (DN 100)4T for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 1T50 feet1T4T (15 m)4T for piping 1TNPS 41T4T (DN 100)4T and smaller and 1T100 feet1T4T (30 m)4T for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	F. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	G. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	H. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	I. Install wood-blocking reinforcement for wall-mounting-type specialties.
	J. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	K. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.3 LABELING AND IDENTIFYING
	A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division ...

	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following conventional plumbing fixtures and related components:
	1. Faucets for lavatories showers and sinks.
	2. Flushometers.
	3. Toilet seats.
	4. Protective shielding guards.
	5. Fixture supports.
	6. Water closets.
	7. Urinals.
	8. Lavatories.
	9. Commercial sinks.
	10. Emergency Plumbing Fixtures.
	11. Service basins.

	B. Related Sections include the following:
	1. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor drains, and specialty fixtures not included in this Section.
	2. Division 22 Section "Drinking Fountains and Water Coolers."


	1.3 DEFINITIONS
	A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities.
	B. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and solid-surface materials.
	C. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating.
	D. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings specified in this Section include supplies and stops, faucets and spouts, shower heads, drains and tailpieces, and traps and waste pipes.  Piping and ge...
	E. PVC:  Polyvinyl chloride plastic.
	F. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, scratch-, and stain-resistance qualities.

	1.4 SUBMITTALS
	A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, dimensions, construction details, and flow-...
	B. LEED Submittal:
	1. Product Data for Credit WE 3.2:  Documentation indicating flow and water consumption requirements.

	C. Shop Drawings:  Diagram power, signal, and control wiring.
	D. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and maintenance manuals.
	E. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through one source from a single manufacturer.
	1. Exception:  If fixtures, faucets, or other components are not available from a single manufacturer, obtain similar products from other manufacturers specified for that category.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures fo...
	D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about water flow and consumption rates for plumbing fixtures.
	E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	F. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.
	G. Comply with the following applicable standards and other requirements specified for plumbing fixtures:
	1. Stainless-Steel Commercial, Handwash Sinks:  NSF 2 construction.
	2. Vitreous-China Fixtures:  ASME A112.19.2M.
	3. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5.

	H. Comply with the following applicable standards and other requirements specified for lavatory and sink faucets:
	1. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M.
	2. Faucets:  ASME A112.18.1.
	3. Hose-Connection Vacuum Breakers:  ASSE 1011.
	4. Hose-Coupling Threads:  ASME B1.20.7.
	5. Integral, Atmospheric Vacuum Breakers:  ASSE 1001.
	6. NSF Potable-Water Materials:  NSF 61.
	7. Pipe Threads:  ASME B1.20.1.
	8. Supply Fittings:  ASME A112.18.1.
	9. Brass Waste Fittings:  ASME A112.18.2.

	I. Comply with the following applicable standards and other requirements specified for shower faucets:
	1. Backflow Protection Devices for Hand-Held Showers:  ASME A112.18.3M.
	2. Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets:  ASSE 1016.
	3. Faucets:  ASME A112.18.1.
	4. Hand-Held Showers:  ASSE 1014.
	5. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices:  ASTM F 445.
	6. Hose-Coupling Threads:  ASME B1.20.7.
	7. Pipe Threads:  ASME B1.20.1.
	8. Pressure-Equalizing-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016.
	9. Thermostatic-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016.

	J. Comply with the following applicable standards and other requirements specified for miscellaneous fittings:
	1. Atmospheric Vacuum Breakers:  ASSE 1001.
	2. Brass and Copper Supplies:  ASME A112.18.1.
	3. Brass Waste Fittings:  ASME A112.18.2.
	4. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951.

	K. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Flexible Water Connectors:  ASME A112.18.6.
	2. Floor Drains:  ASME A112.6.3.
	3. Hose-Coupling Threads:  ASME B1.20.7.
	4. Off-Floor Fixture Supports:  ASME A112.6.1M.
	5. Pipe Threads:  ASME B1.20.1.
	6. Plastic Toilet Seats:  ANSI Z124.5.
	7. Supply and Drain Protective Shielding Guards:  ICC A117.1.


	1.6 WARRANTY
	A. Warranty Period for Commercial Applications:  One year from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 LAVATORY FAUCETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Standard Companies, Inc.
	2. Bradley Corporation.
	3. Chicago Faucets.
	4. Delta Faucet Company.
	5. Eljer.
	6. Elkay Manufacturing Co.
	7. Kohler Co.
	8. Moen, Inc.
	9. Royal Brass Mfg. Co.
	10. Sayco; a Briggs Plumbing Products, Inc. Company.
	11. Speakman Company.
	12. T & S Brass and Bronze Works, Inc.
	13. Zurn Plumbing Products Group; Commercial Brass Operation.

	B. Description:  Single-control mixing or two-handle mixing valve.  Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture holes; coordinate outlet with spout and fixture receptor.
	1. Provide lavatory faucets as specified with lavatories in this Section.


	2.2 SHOWER FAUCETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Standard Companies, Inc.
	2. Delta Faucet Company.
	3. Kohler Co.
	4. Moen, Inc.
	5. Royal Brass Mfg. Co.
	6. Sayco; a Briggs Plumbing Products, Inc. Company.
	7. Speakman Company.
	8. Symmons Industries, Inc.
	9. Zurn Plumbing Products Group; AquaSpec Commercial Faucet Operation.

	B. Description, SH-1:  Individual Adjustable Showerhead and Valve, ADA Compliant.
	1. Shower Valve:  Chrome finish, Symmons Model 96-500-B30-L-V-X-L/HD "Temptrol" pressure balancing mixing valve with lever handle, less showerhead.
	a. Provide with integral service stops and diverter valve with integral volume control.
	b. Provide hand held shower spray with 60-inch stainless steel flexible hose and 30 inch spray adjusting slide bar.
	c. Provide with inline backflow preventer with quick disconnect.

	2. Showerhead: Speakman Company S-2252-E20. Solid brass large-body construction, 6-jet showerhead, 2-3/4" face diameter.  Pressure-compensating Autoflo device limits flow to 2.0 gpm/7.6 lpm.
	3. Supplies:  NPS 1/2 (DN 15) copper tubing.
	4. Mounting:  Concealed.
	5. Anti-scald Device:  Integral with mixing valve.
	6. Check Stops:  Check-valve type, integral with or attached to body; on hot- and cold-water supply connections.


	2.3 SINK FAUCETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Standard Companies, Inc.
	2. Bradley Corporation.
	3. Chicago Faucets.
	4. Delta Faucet Company.
	5. Elkay Manufacturing Co.
	6. Kohler Co.
	7. Moen, Inc.
	8. Royal Brass Mfg. Co.
	9. Sayco; a Briggs Plumbing Products, Inc. Company.
	10. Speakman Company.
	11. T & S Brass and Bronze Works, Inc.
	12. Zurn Plumbing Products Group; Commercial Brass Operation.

	B. Provide faucets as specified with fixtures in this Section.

	2.4  FLUSHOMETERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Zurn Plumbing Products Group; Commercial Brass Operation.

	B. Provide flushometers as specified with fixtures in this Section.

	2.5 TOILET SEATS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Bemis Manufacturing Company.
	2. Church Seats.
	3. Kohler Co.
	4. Olsonite Corp.
	5. Sanderson Plumbing Products, Inc.; Beneke Div.

	B. Provide toilet seats as specified with fixtures in this Section.

	2.6 PROTECTIVE SHIELDING GUARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Engineered Brass Co.
	2. Plumberex Specialty Products Inc.
	3. TRUEBRO, Inc.
	4. Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation.

	B. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies and trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements.

	2.7 FIXTURE SUPPORTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Josam Company.
	2. Smith, Jay R. Mfg. Co.
	3. Tyler Pipe; Wade Div.
	4. Watts Drainage Products Inc.; a div. of Watts Industries, Inc.
	5. Zurn Plumbing Products Group; Specification Drainage Operation.

	B. Provide fixture supports as specified with fixtures in this Section.

	2.8 WATER CLOSETS
	A. Water Closets, WC-1:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Standard Companies, Inc.
	b. Kohler Co.
	c. Sloan Valve Company.
	d. Zurn Industries.

	2. Description Wall-mounting, back-outlet, vitreous-china fixture designed for flushometer valve operation.
	a. Style:  Flushometer valve.
	b. Bowl Type:  Elongated with siphon-jet design.
	c. Design Consumption:  1T1.28 gal./flush1T4T (4.8 L/flush)4T.
	d. Color:  White.
	e. Toilet Fixture: American Standard AFWALL FloWise 3351.128
	f. Flush Valve Model:  Zurn Z6000EV or Sloan Optima Plus 8111-1.28.
	g. Toilet Seat:  Church 9500SSC.
	h. Fixture Support:  Jay R. Smith 0210Y carrier for single or double horizontal installation; Jay R. Smith 0230Y, 0240Y or 0250Y carrier for single or double vertical installation; Jay R. Smith 0209Y carrier for single horizontal back-to-back installa...


	B. Water Closets, WC-2:
	1. Same as WC-1, except mounted at ADA height.


	2.9 URINALS
	A. Urinals, UR-1:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Standard Companies, Inc.
	b. Kohler Co.
	c. TOTO USA, Inc.
	d. Zurn Industries.

	2.  Description:  Wall-mounting, back-outlet, vitreous-china fixture designed for flushometer valve operation.
	a. Type:  Washout with extended shields.
	b. Strainer or Trapway:  Separate removable strainer with integral trap.
	c. Design Consumption:  1T0.125 gal./flush1T4T (0.5 L/flush)4T.
	d. Color:  White.
	e. Supply Spud Size:  1TNPS 3/41T4T (DN 20)4T.
	f. Outlet Size:  1TNPS 21T4T (DN 50)4T.
	g. Flushometer Model:  Zurn ZEG6003EV or Sloan 8186 .125..
	h. Fixture Model:  American Standard 6590.125.
	i. Fixture Support:  Jay R. Smith 0637 carrier.



	2.10 LAVATORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Standard Companies, Inc.
	2. Briggs Plumbing Products, Inc.
	3. Crane Plumbing, L.L.C./Fiat Products.
	4. Eljer.
	5. Kohler Co.
	6. TOTO USA, Inc.
	7. Zurn Industries.

	B. Description, L-1:  Accessible, wall-mounting, vitreous-china fixture designed for people in wheelchairs.
	1. Type:  Ledge back.
	2. Size:  1T20 by 18 inches1T4T (508 by 457 mm)4T minimum; rectangular.
	3. Faucet Hole Punching:  One hole.
	4. Color:  White.
	5. Faucet:  Speakman Model S-3461-LD-ADA-BO, single control, centerset faucet, chrome-plated solid brass body, less drain, 6-inch single lever handle, vandal-resistant 0.5 GPM flow control.
	6. Supplies:  Chrome-plated copper with BrassCraft KTCR “Kwik Turn” on-off water ball stops, chrome plated.
	7. Drain:  Chrome 1-1/4-inch cast brass 17 gage offset wheelchair grid drain and chrome 1-1/4-inch cast brass 17 gage P-trap with cleanout.
	8. Protective Shielding Guard(s):  Truebro or equal protective pipe covers for P-trap, two angle valves and offset grid drain, white in color.
	9. Basis of Design: American-Standard "Lucerne" 0356.421, center hole, vitreous china.
	10. Fixture Support:  Jay R. Smith 0700 carrier.
	11. Protective Shielding Guard(s):  Provide Truebro or equal protective pipe covers for P-trap, two angle valves and offset grid drain, white in color.

	C. Description, L-2:  Wheelchair accessible, under counter-mounting, Dupont Corian fixture with overflow.
	1. Type:  Under counter mount, lavatory shall include basin clamp assembly.
	2. Size:  17-3/4 by 10-7/8 by 5-1/2 inches deep; oval.
	3. Faucet Hole Punching:  None.
	4. Color:  Glacier White.
	5. Faucet:  Sloan BASYS Model No. EFX-200.200.00 infrared sensor activated electronic hand washing faucet for pre-tempered water supplies.  Faucet shall have double infrared sensors with automatic setting feature. Faucet shall be provided for single h...
	6. Supplies:  Chrome-plated copper with BrassCraft KTCR “Kwik Turn” on-off water ball stops, chrome plated.
	7. Drain:  Provide with Elkay LK174 chrome plated cast brass lavatory drain outlet fitting with perforated grid designed to fit 1-1/2-inch drain opening including 1-1/4-inch chrome plated brass tailpiece, and Dearborn 760W-1 chrome 1-1/4-inch cast bra...
	8. Protective Shielding Guard(s):  Truebro or equal protective pipe covers for P-trap, two angle valves and offset grid drain, white in color.
	9. Basis of Design: Dupont Corian 816 Lavatory Sink.
	10. Fixture Support:  Counter mounted.


	2.11 COMMERCIAL SINKS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Advance Tabco.
	2. Elkay Manufacturing Co.
	3. Just Manufacturing Company.

	B. COUNTER SINK, CS-1 ADA COMPLIANT
	1. Manufacturer: LRAD 1316.
	2. Bowl Depth: 6-inch.
	3. Drain Opening: 3-1/2" Centered.
	4. Model: "Lustertone", 18 gage, satin finish with 2 faucet holes.
	5. Size: Overall Size: 16" x 13".
	6. Inside Bowl Size: 10" x 10".
	7. Trim: Elkay Model LK406GN05T4 Two hole dual handle top mount faucet with quarter turn ceramic disc cartridge, chrome finish, 2.2 GPM VR aerator with 0.5 GPM inserts and spout swing restriction pin and 4” wrist blades handles.
	8. Chrome 1-1/2-inch cast brass 17 gage P-trap with cleanout plug.
	9. NPS 1/2 (DN 15) chrome-plated copper supplies with BrassCraft KTCR “Kwik Turn” on-off water ball stops, chrome plated.
	10. Sink undercoating to dampen sound and prevent condensation.

	C. Description, CS-2:  ADA compliant, Two-compartment, counter-mounting, stainless-steel commercial sink.
	1. Overall Dimensions:  29 inches x 18 inches x 6 1/2-inches
	2. Metal Thickness:  18 gauge.
	3. Each Compartment:
	a. Dimensions:  12 inches x 12 inches x 6 1/2-inches
	b. Drains: Grid with 1TNPS 1-1/21T4T (DN 40)4T tailpiece
	1) Location:  Centered back in compartment.

	c. Sink undercoating to dampen sound and prevent condensation.

	4. Faucet(s):  Elkay LKE4121 Single-lever faucet,   8" swing spout with restricted flow aerator.
	5. Number Required:  One.
	a. Mounting:  Deck.

	6. Supplies:  1TNPS 1/21T4T (DN 15)4T chrome-plated copper with BrassCraft KTCR “Kwik Turn” on-off water ball stops, chrome plated.
	7. Drain Piping:  Provide with two Elkay LK-99 strainers. Chrome plated 1TNPS 1-1/21T4T (DN 40)4T, cast-brass P-trap; end outlet waste connection; 1T0.045-inch-1T4T (1.1-mm-)4T thick tubular brass waste to wall; and wall escutcheon(s).
	8. Basis of Design: Elkay LRAD2918 with 2 faucet holes.

	D. Description, CS-3:  ADA compliant, single-compartment, counter-mounting, stainless-steel commercial sink with eye-face wash.
	1. Overall Dimensions:  25 inches x 21 1/4- inches x 6 1/2-inches
	2. Metal Thickness:  18 gauge.
	3. Inside Bowl Dimensions:
	a. Dimensions:  21 inches x 15 3/4-inches x 6 1/2-inches
	b. Drains: Grid with 1TNPS 1-1/21T4T (DN 40)4T tailpiece
	1) Location:  Off-Centered in rear.

	c. Sink undercoating to dampen sound and prevent condensation.

	4. Faucet:  Single hole, 4-inch centerset deck mounted laboratory mixing faucet with under counter spreader, B-WH4 wrist action handles with colored hot and cold indexes, rigid  gooseneck spout with vacuum breaker, 1/2" NPT male inlet serrated tip out...
	5. Number Required:  One.
	a. Mounting:  Deck.

	6. Supplies:  1TNPS 1/21T4T (DN 15)4T chrome-plated copper with BrassCraft KTCR “Kwik Turn” on-off water ball stops, chrome plated.
	7. Drain Piping:  Provide with one Elkay LK-99 strainer. Chrome plated 1TNPS 1-1/21T4T (DN 40)4T, cast-brass P-trap; end outlet waste connection; 1T0.045-inch-1T4T (1.1-mm-)4T thick tubular brass waste to wall; and wall escutcheon(s).
	8. Provide with EEW-1 emergency eyewash and TMV-3 mixing valve.
	9. Basis of Design: Elkay LRAD2521 with 2 faucet holes.
	10. Accessories:
	a. For all CS-3 sinks, provide emergency eye-face, counter-top mounted, ADA compliant, EEW-1:
	1) Manufacturer: Haws model 7610.
	2) Trim: Polished chrome brass single action pull-down valve body
	3) Universal emergency sign
	4) Emergency test log
	5) Wheel chair accessible
	6) The ANSI Z358.1-2009 standard specifies eyewash nozzle heights to be 33 inches to 45 inches above the floor and 6 inches minimum from wall or nearest obstruction.
	7) Install so that eyewash head is over sink when activated. Eyewash requires 4-1/2 inches of clearance around head for facewash streams.
	8) Install the eye-face wash 8-inches to the right of the faucet centerline.

	b. For all CS-3 sinks, provide with TMV-3 specified herein below:
	1) Eye/Face Wash Emergency Thermostatic Water Mixing Valve, TMV-3: ANSI Z358.1-2004, provide unit with the following:
	2) Locking temperature regulator, integral cold water bypass, adjustable high temperature limit stop, and outlet dial thermometer.
	3) Piping Component Finish: Rough bronze.
	4) Manufacturer: Leonard TA-300 or equal.
	5) Mount valve in laboratory casework below sink and connect to emergency eye wash, EEW-1.



	E. CUP SINK (CS-4)
	1. Round cup sink shall be self- rimming, #16 gauge, type 316 stainless steel with 5-inch inside diameter, 1-3/16" flat rim with crimped edges.
	2. Drain shall be 1-1/2" I.P.S. by 2-1/4" long type 316 stainless steel nipple with cross bar.
	3. Elkay CUPR5 or equal.


	2.12 SERVICE BASINS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Acorn Engineering Company.
	2. Crane Plumbing, L.L.C./Fiat Products.
	3. Florestone Products Co., Inc.
	4. Stern-Williams Co., Inc.

	B. Description, MS-1:  Flush-to-wall, floor-mounting, precast terrazzo fixture with rim guard.
	1. Model:  Fiat TSB 100 or equal.
	2. Shape:  Square.
	3. Size:  1T24 by 24 inches1T4T (610 by 610 mm)4T.
	4. Height:  1T12 inches1T4T (305 mm)4T.
	5. Tiling Flange:  Not required.
	6. Rim Guard:  On all top surfaces.
	7. Color:  Not applicable.
	8. Faucet:  American Standard 8344.112.
	9. Drain:  Fiat 1453-BB flat stainless steel strainer with 1TNPS 31T4T (DN 80)4T outlet.
	10. Accessories:  Fiat 832-AA hose and hose bracket.
	11. Accessories:  Geerpres #5047 mop hanger.


	2.13 COMBINATION EMERGENCY SHOWER & EYEWASH UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Acorn Safety; a division of Acorn Engineering Company.
	2. Bradley Corporation.
	3. Encon Safety Products.
	4. Guardian Equipment Co.
	5. Haws Corporation.
	6. Sellstrom Manufacturing Company.
	7. Speakman Company.
	8. WaterSaver Faucet Co.

	B. Description EEWS-1: Barrier Free Combination shower and eyewash.
	1. Basis of Design: Haws Model 8309WC
	2. Piping:
	a. Material:  Galvanized steel.
	b. Unit Supply:  NPS 1-1/4 (DN 32) minimum.
	c. Unit Drain:  Outlet at back or side near bottom.

	3. Shower:
	a. Capacity:  Not less than 20 gpm (76 L/min.) for at least 15 minutes.
	b. Control-Valve Actuator:  Pull rod.
	c. Shower Head:  10-inch minimum diameter, plastic.
	d. Mounting:  Pedestal.

	4. Eyewash Unit:
	a. Capacity:  Not less than 1.2 gpm for at least 15 minutes.
	b. Control-Valve Actuator:  Paddle.
	c. Spray-Head Assembly:  Two receptor-mounted spray heads.
	d. Receptor:  Stainless-steel bowl.
	e. Mounting:  Attached shower pedestal.

	5. Accessories:
	a. Automatic thermal actuator freeze protection bleed valve for water temperatures below 35 F.
	b. Unit shall include powder-coated cast-iron 9" diameter floor flange, universal sign, self-adhesive high visibility safety green and bright yellow stripes.
	c. Shower Test Kit: Haws Model 9010 shower test kit for periodic shower testing. The kit shall include an upper corrosion resistant ring to encircle the shower head and tunnel shaped yellow Tyvek waterproof tube to guide the water column to drain.
	d. Provide with Haws model TWBS.SH prepackaged, fully engineered and tested system for mixing hot and cold water to provide tempered water up to 40 gpm for emergency shower and eyewashes.  System shall consist of a thermostatic mixing valve, a high te...
	1) Unit shall be constructed of bronze, brass, copper and stainless steel.
	2) Maximum inlet pressure:  125 psi.
	3) Maximum Inlet Temperature: 180 F (82 C).  Recommended Inlet Temperature:  140 F (60 C).
	4) Pressure requirements:  60 psi to adequately supply water for safety shower.
	5) Inlet and outlet:  1-1/4" IPS.  Provide with dielectric inlet and outlet unions.





	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before plumbing fixture installation.
	B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written instructions.
	B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.
	1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
	2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
	3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

	C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
	D. Install wall-mounting fixtures with tubular waste piping attached to supports.
	E. Install counter-mounting fixtures in and attached to casework.
	F. Install fixtures level and plumb according to roughing-in drawings.
	G. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily re...
	1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."

	H. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	I. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
	J. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment.  Install other actuators in locations that are easy for people with disabilities to reach.
	K. Install toilet seats on water closets.
	L. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	M. Install shower flow-control fittings with specified maximum flow rates in shower arms.
	N. Install traps on fixture outlets.
	1. Exception:  Omit trap on fixtures with integral traps.
	2. Exception:  Omit trap on indirect wastes, unless otherwise indicated.

	O. Install disposer in outlet of each sink indicated to have disposer.  Install switch where indicated or in wall adjacent to sink if location is not indicated.
	P. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified in Division 22 Section "Co...
	Q. Set service basins in leveling bed of cement grout.  Grout is specified in Division 22 Section "Common Work Results for Plumbing."
	R. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	E. Connect hot- and cold-water-supply piping to hot- and cold-water, water-tempering equipment.  Connect output from water-tempering equipment to emergency plumbing fixtures.  Comply with requirements for hot- and cold-water piping specified in Divisi...

	3.4 FIELD QUALITY CONTROL
	A. Verify that installed plumbing fixtures are categories and types specified for locations where installed.
	B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
	C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.
	D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures and components, then retest.  Repeat procedure until units operate properly.

	3.5 ADJUSTING
	A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Operate and adjust disposers and controls.  Replace damaged and malfunctioning units and controls.
	C. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
	D. Replace washers and seals of leaking and dripping faucets and stops.
	E. Install fresh batteries in sensor-operated mechanisms.

	3.6 CLEANING
	A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.  Do the following:
	1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and spouts.
	2. Remove sediment and debris from drains.

	B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect exposed finishes and repair damaged finishes.

	3.7 PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following water coolers and related components:
	1. Pressure water coolers.


	1.3 DEFINITIONS
	A. Accessible Water Cooler:  Fixture that can be approached and used by people with disabilities.
	B. Fitting:  Device that controls flow of water into or out of fixture.
	C. Fixture:  Drinking fountain or water cooler unless one is specifically indicated.
	D. Water Cooler:  Electrically powered fixture for generating and delivering cooled drinking water.

	1.4 SUBMITTALS
	A. Product Data:  For each fixture indicated.  Include rated capacities, furnished specialties, and accessories.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For fixtures to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act" ; and Public Law 101-336, "Americans with Disabilities Act" ; for fixtures for peopl...
	C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	D. ARI Standard:  Comply with ARI's "Directory of Certified Drinking Water Coolers" for style classifications.
	E. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water Coolers" for type and style classifications.
	F. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants," for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant, unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 PRESSURE WATER COOLERS
	A. Water Coolers, EWC-1:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Elkay Manufacturing Co.
	b. Halsey Taylor.
	c. Haws Corporation.
	d. Oasis Corporation.
	e. Sunroc Corp.

	2. Description:  Accessible, ARI 1010, Type PB, pressure with bubbler, Style W, wall-mounting water cooler for adult-mounting height.
	a. Model:  Elkay ERFPM28K.
	b. Cabinet:  Bilevel with two attached cabinets and with bi-level skirt kit, all stainless steel.
	c. Bubbler:  One, with adjustable stream regulator, located on each cabinet deck.
	d. Control:  Push button.
	e. Supply:  1TNPS 3/81T4T (DN 10)4T with ball, gate, or globe valve.
	f. Drain(s):  Grid with 1TNPS 1-1/41T4T (DN 32)4T minimum horizontal waste and trap complying with ASME A112.18.1.
	g.  Cooling System:  Electric, with hermetically sealed compressor, cooling coil, air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage tank, and adjustable thermostat.
	1) Capacity:  1T8 gph1T4T (0.0084 L/s)4T of 1T50 deg F1T4T (10 deg C)4T cooled water from 1T80 deg F1T4T (27 deg C)4T inlet water and 1T90 deg F1T4T (32 deg C)4T ambient air temperature.
	2) Electrical Characteristics:  120-V ac; single phase; 60 Hz.

	h. Support:  Elkay MF200 mounting frame.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water and waste piping systems to verify actual locations of piping connections before fixture installation.  Verify that sizes and locations of piping and types of supports match those indicated.
	B. Examine walls and floors for suitable conditions where fixtures are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Use mounting frames for recessed water coolers, unless otherwise indicated.
	B. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view.  Plain copper tube, fittings, and valves may be used in concealed locations.

	3.3 INSTALLATION
	A. Install mounting frames affixed to building construction and attach recessed water coolers to mounting frames, unless otherwise indicated.
	B. Install fixtures level and plumb.  For fixtures indicated for children, install at height required by authorities having jurisdiction.
	C. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for operation.  Valves are specifi...
	D. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.
	E. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons where required to conceal protruding pipe fittings.  Escutcheons are specified in Division 22 Section "Common Work Results for Plumbing."
	F. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.5 FIELD QUALITY CONTROL
	A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with requirements.  Test and adjust controls and safeties.
	1. Remove and replace malfunctioning units and retest as specified above.
	2. Report test results in writing.


	3.6 ADJUSTING
	A. Adjust fixture flow regulators for proper flow and stream height.
	B. Adjust water cooler temperature settings.

	3.7 CLEANING
	A. After completing fixture installation, inspect unit.  Remove paint splatters and other spots, dirt, and debris.  Repair damaged finish to match original finish.
	B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Transition fittings.
	3. Dielectric fittings. (Not applicable to fire suppression systems.)
	4. Sleeves.
	5. Escutcheons.
	6. Grout.
	7. Equipment installation requirements common to equipment sections.
	8. Painting and finishing.
	9. Concrete bases.
	10. Supports and anchorages.


	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical and electrical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and chases or duct shafts.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.


	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Transition fittings.
	2. Dielectric fittings (Not applicable to fire suppression systems.).
	3. Escutcheons.

	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Equipment Selection:  Equipment of higher electrical characteristics, physical dimensions, capacities, and ratings may be furnished provided such proposed equipment is approved in writing by the Engineer of record and connecting fire suppression, p...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.

	1.7 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for fire suppression, plumbing and HVAC installations.
	B. Sequence, coordinate, and integrate installations of materials and equipment for efficient flow of the Work.  Coordinate installation of large equipment, ductwork or piping requiring positioning before closing in building.
	C. Coordinate connection of systems with exterior underground and overhead utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies.
	D. Coordinate requirements for access panels and doors for fire suppression, plumbing and HVAC items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."

	1.8 COORDINATION OF MECHANICAL, ELECTRICAL AND OWNER FURNISHED ITEMS / SYSTEMS
	A. The following is responsibility matrix as per the UNL Design Guidelines. Refer to this table as well as the design documents for the assignment of responsibilities for procuring materials and equipment and installing/setting/placing of such procure...


	PART 2 -  PRODUCTS
	2.1 PIPE, TUBE, AND FITTINGS
	A. Refer to individual sections of Divisions 21, 22 and 23 piping sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.2 JOINING MATERIALS
	A. Refer to individual sections of Divisions 21, 22 and 23 piping sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos-free, 1T1/8-inch1T4T (3.2-mm)4T maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.

	2. AWWA C110, rubber, flat face, 1T1/8 inch1T4T (3.2 mm)4T thick, unless otherwise indicated; and full-face or ring type, unless otherwise indicated.

	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.3 TRANSITION FITTINGS
	A. This Article “Transition Fittings” does not apply to HVAC systems.
	B. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	1. This paragraph “AWWA Transition Couplings” does not apply to fire suppression or HVAC systems.
	2. Aboveground Pressure Piping:  Pipe fitting.


	2.4 DIELECTRIC FITTINGS
	A. This Article “Dielectric Fittings” does not apply to fire suppression systems. It is applicable to plumbing and HVAC systems.
	B. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	C. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	D. Dielectric Unions:  Factory-fabricated, union assembly, for 1T250-psig1T4T (1725-kPa)4T minimum working pressure at 1T180 deg F1T4T (82 deg C)4T.
	E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 1T150- or 300-psig1T4T (1035- or 2070-kPa)4T minimum working pressure as required to suit system pressures.
	F. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	1. Separate companion flanges and steel bolts and nuts shall have 1T150- or 300-psig1T4T (1035- or 2070-kPa)4T minimum working pressure where required to suit system pressures.

	G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 1T300-psig1T4T (2070-kPa)4T minimum working pressure at 1T225 deg F1T4T (107 deg C)4T.
	H. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 1T300-psig1T4T (2070-kPa)4T minimum working pressure at 1T225 deg F1T4T (107 deg C)4T.

	2.5 SLEEVES
	A. Galvanized-Steel Sheet:  1T0.0239-inch1T4T (0.6-mm)4T minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with set screws.


	2.6 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Cast-Brass Type:  With set screw.
	1. Finish:  Polished chrome-plated.

	C. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
	1. Finish:  Polished chrome-plated.

	D. Split-Plate, Stamped-Steel Type:  With concealed hinge, spring clips, and chrome-plated finish.
	E. Split-Casting, Floor or ceiling -Plate Type:  Cast brass with concealed hinge and set screw.

	2.7 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix:  1T5000-psi1T4T (34.5-MPa)4T, 28-day compressive strength.
	3. Packaging:  Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Divisions 21, 22 and 23 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Escutcheons shall be provided at finished surfaces where bare or insulated piping, exposed to view, passes through floors, walls, or ceilings, except in boiler, utility, or equipment rooms. Escutcheons shall be fastened securely to pipe or pipe cov...
	M. Sleeves are not required for core-drilled holes.
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 1T2 inches1T4T (50 mm)4T above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is s...

	2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
	3. Install sleeves that are large enough to provide 1T1/4-inch1T4T (6.4-mm)4T annular clear space between sleeve and pipe or pipe insulation.  Use the following sleeve materials:
	a. Steel Pipe Sleeves:  For pipes smaller than 1TNPS 61T4T (DN 150)4T.
	b. Steel Sheet Sleeves:  For pipes 1TNPS 61T4T (DN 150)4T and larger, penetrating gypsum-board partitions.
	c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 1T2 inches1T4T (50 mm)4T above finished floor level.  Refer to ...
	1) Seal space outside of sleeve fittings with grout.


	4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...

	Q. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe and duct penetrations.  Seal pipe and duct penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" ...
	R. Verify final equipment locations for roughing-in.
	S. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 21, 22 and 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping 1TNPS 21T4T (DN 50)4T and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping 1TNPS 2-1/21T4T (DN 65)4T and larger, adjacent to flanged valves and at final connection to each piece of equipment.
	3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install plumbing and HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible l...
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 PAINTING
	A. Painting of fire suppression, plumbing and HVAC systems, equipment, and components is specified in Division 09 Sections "Interior Painting" and "Exterior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.6 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 1T4 inches1T4T (100 mm)4T larger in both directions than supported unit.
	2. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	3. Use 1T3000-psi1T4T (20.7-MPa), 4T28-day compressive-strength concrete and reinforcement as specified in Division 03 Section "Cast-in-Place Concrete."


	3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor fire suppression, plumbing and HVAC materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.

	3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor fire suppression, plumbing and HVAC materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.9 GROUTING
	A. Mix and install grout for fire suppression, plumbing and HVAC equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in fire suppression, plumbing and HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 1T3300 feet1T4T (1000 m)4T above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considerin...

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger:  NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

	K. Enclosure Material:  Cast iron for motor frame sizes 7.5 HP and larger; rolled steel for motors frame sizes smaller than 7.5 HP.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by variable frequency drive manufacturer.
	1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.
	4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected motors.

	B. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset wh...


	PART 3 -  EXECUTION (NOT APPLICABLE)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Liquid-in-glass thermometers with separable sockets.
	2. Dial-type pressure gages.
	3. Pressure gage accessories.
	4. Test plugs.
	5. Test-plug kits.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Wiring Diagrams:  For power, signal, and control wiring.
	C. Product Certificates:  For each type of meter and gage, from manufacturer.
	D. Operation and Maintenance Data:  For meters and gages to include in operation and maintenance manuals.
	E. Schedule for thermometers and pressure gages.


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Metal or Plastic Case, Industrial-Style, Liquid-in-Glass Thermometers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Weiss 9VU35 or comparable product by one of the following:
	a. Trerice, H. O. Co.
	b. Weiss Instruments, Inc.
	c. Winters Instruments - U.S.

	2. Standard:  ASME B40.200.
	3. Case: Cast aluminum or plastic 1T9-inch1T4T (229-mm)4T nominal size unless otherwise indicated.
	4. Case Form: Adjustable angle unless otherwise indicated.
	5. Tube:  Glass with magnifying lens and blue organic liquid.
	6. Tube Background:  Nonreflective aluminum with permanently etched scale markings graduated in deg F and deg C.
	7. Window: Glass or Acrylic plastic.
	8. Stem: Brass for separable socket; of length to suit installation.
	a. Design for Air-Duct Installation:  With ventilated shroud.
	b. Design for Thermowell Installation:  Bare stem.



	2.2 DUCT-THERMOMETER MOUNTING BRACKETS
	A. Description:  Flanged bracket with screw holes, for attachment to air duct and made to hold thermometer stem.

	2.3 SEPARABLE SOCKETS
	A. Description:  Fitting with protective socket for installation in threaded pipe fitting to hold fixed thermometer stem.
	1. Material: Brass, for use in copper piping.
	2. Material: Stainless steel, for use in steel piping.
	3. Extension-Neck Length:  Nominal thickness of 2 inches (50 MM), but not less than thickness of insulation.  Omit extension neck for sockets for piping not insulated.
	4. Insertion Length:  To extend to center of pipe.


	2.4 PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type “Dry” and Liquid Filled Pressure Gages:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Weiss 4CTS Series (Dry) or comparable product by one of the following:
	a. AMETEK, Inc.; U.S. Gauge.
	b. Ashcroft Inc.
	c. Marsh Bellofram.
	d. Miljoco Corporation.
	e. Noshok.
	f. Trerice, H. O. Co.
	g. Weiss Instruments, Inc.
	h. WIKA Instrument Corporation - USA.
	i. Winters Instruments - U.S.

	2. Standard:  ASME B40.100, accuracy Grade 1A.
	3. Case: Sealed and liquid filled type(s); or drawn stainless steel 1T4-1/2-inch1T4T (114-mm)4T nominal diameter.
	4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated.
	5. Pressure Connection:  Brass, with 1TNPS 1/41T4T (DN 8)4T ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement:  Mechanical, with link to pressure element and connection to pointer.
	7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in 1Tpsi1T4T (kPa)4T.
	8. Pointer:  Dark-colored metal.
	9. Window: Glass.
	10. Ring: Stainless steel.
	11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range.
	12. Provide glycerin filled gages across pumps.  Provide sealed gages at all other locations.


	2.5 PRESSURE GAGE ACCESSORIES
	A. Snubbers:  ASME B40.100, brass; with 1TNPS 1/4 or NPS 1/21T4T (DN 8 or DN 15)4T ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device.  Include extension for use on insulated piping.
	B. Valves: Brass ball with 1TNPS 1/41T4T (DN 8)4T ASME B1.20.1 pipe threads.

	2.6 TEST PLUGS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Pete’s Plug II or comparable product by one of the following:
	1. Flow Design, Inc.
	2. Miljoco Corporation.
	3. National Meter, Inc.
	4. Sisco Manufacturing Company, Inc.
	5. Trerice, H. O. Co.
	6. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
	7. Weiss Instruments, Inc.

	B. Description:  Test-station fitting made for insertion into piping tee fitting.
	C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include extended stem on units to be installed in insulated piping.
	D. Thread Size: 1TNPS 1/41T4T (DN 8)4T or 1TNPS 1/21T4T (DN 15)4T, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating: 1T500 psig at 275 deg F1T.
	F. Core Inserts: Nordel.

	2.7 PRESSURE AND TEMPERATURE TEST KITS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Petersen Equipment Company or comparable product by one of the following:
	B. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gage and adapter, and carrying case.  Thermometer sensing elements, pressure gage, and adapter probes shall be of diameter to fit test plugs and of length to project into piping.
	C. Low-Range Thermometer:  Small, bimetallic insertion type with 1T1- to 2-inch-1T4T (25- to 51-mm-)4T diameter dial and tapered-end sensing element.  Dial range shall be at least 1T25 to 125 deg F1T4T (minus 4 to plus 52 deg C)4T.
	D. High-Range Thermometer:  Small, bimetallic insertion type with 1T1- to 2-inch-1T4T (25- to 51-mm-)4T diameter dial and tapered-end sensing element.  Dial range shall be at least 1T0 to 220 deg F1T4T (minus 18 to plus 104 deg C)4T.
	E. Pressure Gage:  Small, Bourdon-tube insertion type with 1T2- to 3-inch-1T4T (51- to 76-mm-)4T diameter dial and probe.  Dial range shall be at least 1T0 to 100 psig1T4T (0 to 690 kPa)4T.
	F. Carrying Case:  Metal or plastic, with formed instrument padding.

	2.8 OWNER FURNISHED ENERGY METERS
	A. Meters Furnished by UNL:  Chilled water and preheat hot water meters will be provided by UNL Utilities.  The material and installation costs of these meters will be assessed against the project and must be included in the project cost estimates.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if required to match sizes.
	C. Install thermowells with extensions for installation on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install duct-thermometer mounting brackets in walls of ducts.  Attach to duct with screws.
	G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	H. Install valve and snubber in piping for each pressure gage for fluids.
	I. Install test plugs in piping tees.
	J. Install thermometers as shown on the details.
	K. Install pressure gages as shown on the details.

	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMAL ENERGY FLOWMETER INSTALLATION
	A. Meters are furnished by Owner, installed by Contractor.
	B. Install meters in hydronic and piping.  Install thermal well in return line for remote sensor.  Mount meter on wall if accessible; if not, provide bracket to support meter.  Install according to manufacturer’s written instructions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following general-duty valves:
	1. Ball valves.
	2. Butterfly valves.
	3. Check valves.
	4. Gate valves.
	5. Globe/Angle valves.
	6. Chainwheel actuators.

	B. Related Sections include the following:
	1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections only.
	2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and schedules.
	3. Division 23 HVAC piping Sections for specialty valves applicable to those Sections only.
	4. Division 23 Section "Identification for Plumbing and HVAC Piping and Equipment" for valve tags and schedules.


	1.3 DEFINITIONS
	A. The following are standard abbreviations for valves:
	1. CWP:  Cold working pressure.
	2. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	3. NBR:  Acrylonitrile-butadiene rubber.
	4. PTFE:  Polytetrafluoroethylene plastic.
	5. SWP:  Steam working pressure.
	6. TFE:  Tetrafluoroethylene plastic.
	7. WOG:  Water, oil, gas.


	1.4 SUBMITTALS
	A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve design; pressure and temperature classifications; end connections; arrangement; dimensions; and required clearances.  Include list indicating valve a...

	1.5 QUALITY ASSURANCE
	A. ASME Compliance:  ASME B31.1 for power piping valves in systems over 125 psig, and ASME B31.9 for building services piping valves in systems up to 125 psig.
	1. Exceptions:  Domestic hot- and cold-water piping valves unless referenced.

	B. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design criteria.
	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set angle, gate, and globe valves closed to prevent rattling.
	4. Set ball and plug valves open to minimize exposure of functional surfaces.
	5. Set butterfly valves closed or slightly open.
	6. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew-point temperature.  If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.


	PART 2 -   PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.


	2.2 VALVES, GENERAL
	A. Refer to Part 3 "Valve Applications" Article for applications of valves.
	B. Bronze Valves:  NPS 2 (DN 50) and smaller with threaded ends, unless otherwise indicated.
	C. Ferrous Valves:  NPS 2-1/2 (DN 65) and larger with flanged ends, unless otherwise indicated.
	D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated.
	F. Valve Actuators:
	1. Chainwheel:  For attachment to valves, of size and mounting height, as indicated in the "Valve Installation" Article in Part 3.
	2. Gear Drive:  For quarter-turn valves NPS 8 (DN 200) and larger.
	3. Handwheel:  For valves other than quarter-turn types.
	4. Lever Handle:  For quarter-turn valves NPS 6 (DN 150) and smaller, except plug valves.
	5. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 10 plug valves, for each size square plug head.

	G. Extended Valve Stems:  Provide for all valves installed in insulated piping systems.  Provide With 2-inch (50-mm) stem extensions and the following features:
	1. Gate Valves:  With rising stem.
	2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	3. Butterfly Valves:  With extended neck.

	H. Valve Flanges:  ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and ASME B16.24 for bronze valves.
	I.  Solder Joint:  With sockets according to ASME B16.18.
	1. Caution:  Use solder with melting point below 840 deg F (454 deg C) for angle, check, gate, and globe valves; below 421 deg F (216 deg C) for ball valves.

	J. Threaded:  With threads according to ASME B1.20.1.
	K. Valve Bypass and Drain Connections:  MSS SP-45.

	2.3 CHAINWHEEL ACTUATORS
	A. Manufacturers:
	1. Babbitt Steam Specialty Co.
	2. Roto Hammer Industries, Inc.

	B. Description:  Valve actuation assembly with sprocket rim, brackets, and chain.
	1. Sprocket Rim with Chain Guides:  Ductile iron, of type and size required for valve.  Include zinc coating.
	2. Brackets:  Type, number, size, and fasteners required to mount actuator on valve.
	3. Chain:  Hot-dip, galvanized steel, of size required to fit sprocket rim.


	2.4 BALL VALVES
	A. Ball Valves:  Valves shall be rated 150 psi SWP and 600 psi non-shock WOG and shall have 2-piece cast bronze bodies, TFE seats, full port, separate packnut with adjustable stem packing, anti-blowout stems and chrome-plated brass/bronze ball.  Valve...
	B. Full port ball valves shall be Class 150 NIBCO T585-70NS (threaded) or Class 150 Nibco S585-70NS (solder) or equal.

	2.5 GATE VALVES
	A. Gate Valves 2-Inches and Smaller:
	1. These valves shall be used for chilled water systems and heating hot water systems.
	2. Valves shall be Class 150 rising stem, union bonnet, solid wedge and manufactured in accordance with MSS-SP 80.  Body, bonnet and wedge shall be of bronze ASTM B-62.  Stems shall be of dezincification-resistant silicon bronze ASTM B-371 or low-zinc...
	3. Valves shall be Class 150 NIBCO T134 (with threaded) end connections or equal.

	B. Gate Valves 2-1/2 Inches and Larger For Hydronic Piping Systems:  Valves shall be Class 125 manufactured in accordance with MSS-SP70, flanged, bolted bonnet, outside screw and yoke, cast iron body, bronze trimmed, with body and bonnet conforming to...
	1. Valves shall be NIBCO F617-0 or equal.


	2.6 CHECK VALVES
	A. Check Valves (Swing Type 2-Inches and Smaller):  Valves shall be Y-pattern swing-type manufactured in accordance with MSS-SP80, Class 150, bronze ASTM B-62 body with TFE steam disc.  Valve ends shall be threaded type.
	1. Valves shall be Class 150 NIBCO T433-Y with threaded ends.


	2.7 GLOBE/ANGLE VALVES
	A. Globe/Angle Valves 2-Inches and Smaller For Domestic Water Piping, Hydronic Piping:  Valves shall be Class 150 and manufactured in accordance with MSS-SP 80.  Body and bonnet shall be of bronze ASTM B-62.  Stems shall be of dezincification-resistan...
	1. Valves shall be Class 150 NIBCO T235-Y (threaded globe), Class 150 NIBCO T335-Y (threaded angle) or equal.

	B. Globe/Angle Valves 2-1/2 Inches and Larger For Domestic Water Piping and Hydronic Piping:  Valves shall be Class 125 manufactured in accordance with MSS-SP85, flanged, bolted bonnet, outside screw and yoke, cast iron body, bronze trimmed, with body...
	1. Globe valves shall be NIBCO F718-B or equal.
	2. Angle valves shall be NIBCO F818-B or equal.


	2.8 BUTTERFLY VALVES
	A. Valves shall be lug type grooved body style manufactured in accordance with MSS-SP67 rated at least 200 psi non-shock cold water working pressure.
	B. Provide stem extension to allow up to 2-inch pipe insulation without interfering with valve operation.
	C. Valve body shall be ASTM A-536 cast iron or ductile iron.  Valve shall have aluminum bronze alloy disc with EPDM rubber seat and seals; or EPDM rubber encapsulated disc with polymer-coated body.
	D. Stem shall be 400 Series stainless steel and shall not have exposed stem to disc fasteners.
	E. Valve sizes 2-1/2 inch through 6-inch shall be lever operated with 10-position throttling plate.
	F. Valve sizes 8-inch and larger shall have gear operators.  Lug-style and grooved style shall be capable for use as isolation valves and shall be recommended by the manufacturer for dead-end service at full pressure without the need for down-stream f...
	G. Valves shall be lug body, aluminum bronze disc NIBCO LD2000-3 (lever operator); LD 2000-5 (gear operator) Grooved body, rubber-coated disc NIBCO GD4765-3 (lever operator); GD4765-5 (gear operator).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine piping system for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	D. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	E. Examine threads on valve and mating pipe for form and cleanliness.
	F. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	G. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE APPLICATIONS
	A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball, butterfly, or gate valves.
	2. Throttling Service:  Angle, butterfly, or globe valves.
	3. Pump Discharge:  Spring-loaded, lift-disc check valves.

	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP class or CWP ratings may be substituted.
	C. Chilled-Water, and HVAC Heating Hot Water or Glycol Piping:  Use the following types of valves:
	1. Angle Valves, NPS 2 (DN 50) and Smaller:  Class 150, bronze.
	2. Ball Valves, NPS 2 (DN 50) and Smaller:  Two-piece, 600-psig (4140-kPa) CWP rating, copper alloy.
	3. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:  Lug style, 200-psig (1380-kPa) CWP rating, ferrous alloy, with EPDM liner.
	4. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Class 150, bronze.
	5. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class 125, cast iron.
	6. Gate Valves, NPS 2 (DN 50) and Smaller:  Class 150, bronze.
	7. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Class 125, OS&Y, bronze-mounted cast iron.
	8. Globe Valves, NPS 2 (DN 50) and Smaller:  Class 150, bronze.
	9. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Class 125, bronze-mounted cast iron.

	D. Domestic Water Piping:  Use the following types of valves:
	1. Ball Valves, NPS 2 (DN 50) and Smaller:  Two-piece, 600-psig (4140-kPa) CWP rating, copper alloy.
	2. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:  Lug style, 200-psig (1380-kPa) CWP rating, ferrous alloy, with EPDM liner.
	3. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Class 150, bronze.
	4. Globe Valves, NPS 2 (DN 50) and Smaller:  Class 150, bronze.
	5. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class 125, bronze-mounted cast iron.

	E. Select valves, except wafer and flangeless types, with the following end connections:
	1. For Copper Tubing, NPS 2 (DN 50) and Smaller:  Solder-joint or threaded ends, except provide valves with threaded ends for HVAC heating hot water, condensate services.
	2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Flanged ends.
	3. For Copper Tubing, NPS 5 (DN 125) and Larger:  Flanged ends.
	4. For Steel Piping, NPS 2 (DN 50) and Smaller:  Threaded ends.
	5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Flanged ends.
	6. For Steel Piping, NPS 5 (DN 125) and Larger:  Flanged ends.


	3.3 VALVE INSTALLATION
	A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	C. Locate valves for easy access and provide separate support where necessary.
	D. Install valves in horizontal piping with stem at or above center of pipe.
	E. Install valves in position to allow full stem movement.
	F. Install chainwheel operators on valves NPS 4 (DN 100) and larger and more than 96 inches (2400 mm) above floor.  Extend chains to 60 inches (1520 mm) above finished floor elevation.
	G. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves:  In horizontal position with hinge pin level.
	2. Dual-Plate Check Valves:  In horizontal or vertical position, between flanges.
	3. Lift Check Valves:  With stem upright and plumb.


	3.4 JOINT CONSTRUCTION
	A. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

	3.5 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe positioning systems.
	7. Equipment supports.

	B. Related Sections:
	1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe and equipment supports.
	2. Division 23 Section "Metal Ducts" for duct hangers and supports.


	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
	B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."
	C. Numbers Specified:  MSS SP-58.  For selection and application, refer to MSS SP-69 except as modified within this specification.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for PLUMBING AND HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer.  Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Equipment supports.

	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations:  Calculate requirements for designing trapeze hangers.

	D. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Stainless-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.

	C. Copper Pipe Hangers:
	1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS (STRUT SYSTEMS)
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.
	c. Flex-Strut Inc.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut Corporation; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard:  MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Hot-dipped galvanized.
	8. Paint Coating:  Epoxy.


	2.4 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 2T100-psig2T5T (688-kPa) 5Tminimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 2T100-psig2T5T (688-kPa) 5Tminimum compressive strength.
	C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length:  Extend 2T2 inches2T5T (50 mm)5T beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors:  Insert-wedge-type, steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 PIPE POSITIONING SYSTEMS
	A. This Article applies to plumbing systems only.
	B. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.7 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  2T5000-psi2T5T (34.5-MPa)5T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	F. Pipe Positioning-System Installation:  For plumbing systems, install support devices to make rigid supply and waste piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for requirements for pipe positioning system...
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, 2TNPS 2-1/22T5T (DN 65)5T and larger and at changes in direction of p...
	L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe 2TNPS 42T5T (DN 100)5T and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option: Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe 2TNPS 42T5T (DN 100)5T and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. 2TNPS 1/4 to NPS 3-1/22T5T (DN 8 to DN 90)5T:  2T12 inches2T5T (305 mm)5T long and 2T0.048 inch2T5T (1.22 mm)5T thick.
	b. 2TNPS 42T5T (DN 100)5T:  2T12 inches2T5T (305 mm)5T long and 2T0.06 inch2T5T (1.52 mm)5T thick.
	c. 2TNPS 5 and NPS 62T5T (DN 125 and DN 150)5T:  2T18 inches2T5T (457 mm)5T long and 2T0.06 inch2T5T (1.52 mm)5T thick.
	d. 2TNPS 8 to NPS 142T5T (DN 200 to DN 350)5T:  2T24 inches2T5T (610 mm)5T long and 2T0.075 inch2T5T (1.91 mm)5T thick.
	e. 2TNPS 16 to NPS 242T5T (DN 400 to DN 600)5T:  2T24 inches2T5T (610 mm)5T long and 2T0.105 inch2T5T (2.67 mm)5T thick.

	5. Pipes 2TNPS 82T5T (DN 200)5T and Larger:  Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports (as applicable).
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 2T1-1/2 inches2T5T (40 mm)5T.

	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2T2.0 mils2T5T (0.05 mm)5T.

	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and  copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports:  Select size of hangers and supports to exactly fit pipe size for bare piping, and to exactly fit around piping insulation with saddle or shield for insulated piping. Provide copper-plated hangers and support...
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, stationary pipes 2TNPS 1/2 to NPS 302T5T (DN 15 to DN 750)5T.
	2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 2T1050 deg F2T5T (566 deg C)5T, pipes 2TNPS 4 to NPS 242T5T (DN 100 to DN 600)5T, requiring up to 2T4 inches2T5T (100 mm)5T of insulation.
	3. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes 2TNPS 1/2 to NPS 242T5T (DN 15 to DN 600)5T if little or no insulation is required.
	4. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of noninsulated, stationary pipes 2TNPS 3/4 to NPS 82T5T (DN 20 to DN 200)5T.
	5. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, stationary pipes 2TNPS 1/2 to NPS 82T5T (DN 15 to DN 200)5T.
	6. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary pipes 2TNPS 1/2 to NPS 82T5T (DN 15 to DN 200)5T.
	7. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, stationary pipes 2TNPS 1/2 to NPS 82T5T (DN 15 to DN 200)5T.
	8. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of noninsulated, stationary pipes 2TNPS 3/8 to NPS 82T5T (DN 10 to DN 200)5T.
	9. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of noninsulated, stationary pipes 2TNPS 3/8 to NPS 32T5T (DN 10 to DN 80)5T.
	10. U-Bolts (MSS Type 24):  For support of heavy pipes 2TNPS 1/2 to NPS 302T5T (DN 15 to DN 750)5T.
	11. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or contraction.
	12. Pipe Saddle Supports (MSS Type 36):  For support of pipes 2TNPS 4 to NPS 362T5T (DN 100 to DN 900)5T, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate. Above used to support pipe from floor stanchion, using f...
	13. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes 2TNPS 4 to NPS 362T5T (DN 100 to DN 900)5T, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe. Above equivalent to Ty...
	14. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 2TNPS 2-1/2 to NPS 362T5T (DN 65 to DN 900)5T when vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange. Above recom...
	15. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes 2TNPS 1 to NPS 302T5T (DN 25 to DN 750)5T, in size, from two rods where longitudinal movement caused by expansion and contraction might occur.
	16. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes 2TNPS 2-1/2 to NPS 242T5T (DN 65 to DN 600)5T, from single rod if horizontal movement caused by expansion and contraction might occur.
	17. Complete Pipe Rolls (MSS Type 44):  For support of pipes 2TNPS 2 to NPS 422T5T (DN 50 to DN 1050)5T if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.
	18. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes 2TNPS 2 to NPS 242T5T (DN 50 to DN 600)5T if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
	19. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes 2TNPS 2 to NPS 302T5T (DN 50 to DN 750)5T where vertical and lateral adjustment during installation might be required in addition to provision for expansion and contraction.

	J. Vertical-Piping Clamps:  Select size of vertical clamps to exactly fit pipe size of bare pipe.  Provide copper-plated clamps for copper-piping systems. Unless otherwise indicated and except as specified in piping system Sections, install the follow...
	1. Two-Bolt Riser Clamps:
	a. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers 2TNPS 3/4 to NPS 242T5T (DN 24 to DN 600)5T.

	2. Four-Bolt Riser Clamps:
	a. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers 2TNPS 3/4 to NPS 242T5T (DN 20 to DN 600)5T when longer ends are required for riser clamps.


	K. Hanger-Rod Attachments:  Select size of hanger-rod attachments to suit hanger rods.  Provide copper-plated hanger-rod attachments for copper piping systems. Unless otherwise indicated and except as specified in piping system Sections, install the f...
	1. Steel Turnbuckles (MSS Type 13):  To provide adjustment up to 2T6 inches2T5T (150 mm)5T for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 2T120 to 450 deg F2T5T (49 to 232 deg C)5T piping installations.
	3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17):  For 2T120 to 450 deg F2T5T (49 to 232 deg C)5T piping installations.

	L. Building Attachments:  Attachment to metal pan deck is not allowed!  Select size of building attachments to suit hanger rods.  Provide copper-plated building attachments for copper piping systems. Unless otherwise indicated and except as specified ...
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete decking.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams where loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23):  For attachment to structural shapes.
	7. Top-Beam Clamps (MSS Type 25):  For attachment to top of beams when hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27):  For attachment to bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.
	12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light Duty (MSS Type 31):  2T750 lb2T5T (340 kg)5T.
	b. Medium Duty (MSS Type 32):  2T1500 lb2T5T (680 kg)5T.
	c. Heavy Duty (MSS Type 33):  2T3000 lb2T5T (1360 kg)5T.

	13. Side-Beam Brackets (MSS Type 34):  For use on sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57):  For attaching to steel beams where flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	M. Saddles and Shields:  Except as otherwise indicated, provide saddles or shields under piping hangers and supports, factory-fabricated, for all insulated piping.  Size saddles and shields for exact fit to mate with pipe insulation. Unless otherwise ...
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe, constructed of 360-degree insert of high density, 100-psi (690-kPa) minimum compressive-strength, water repellent treated calcium silicate or cellular-glass pipe insulation encased in 3...

	N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47):  Use where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 2T1-1/4 inches2T5T (32 mm)5T.
	3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports:  Constant supports are used where piping stress is critical.  Used where its necessary to avoid transfer of stress from one support to another support, or on to critical terminal, or connected equipment. Include auxiliary stops f...
	a. Horizontal (MSS Type 54):  Mounted horizontally.
	b. Vertical (MSS Type 55):  Mounted vertically.
	c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member.


	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553-UNL-JULIE.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Pipe labels.
	3. Stencils.
	4. Valve tags.
	5. Warning tags.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment  (Indoor Use Only):
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1T1/16 inch1T5T (1.6 mm)5T thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 1T160 deg F1T5T (71 deg C)5T.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 1T2-1/2 by 3/4 inch1T5T (64 by 19 mm)5T.
	6. Minimum Letter Size:  1T1/4 inch1T5T (6.4 mm)5T in size.
	7. Fasteners:  Stainless-steel self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number.

	2.2 PIPE LABELS
	A. Refer to Part 3 of this Specification.

	2.3 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter height of 1T3/4 inch1T5T (19 mm)5T for access panel and door labels, equipment labels, and similar operational instructions.
	1. Stencil Material:  Fiberboard or metal.
	2. Stencil Paint:  Exterior, gloss, alkyd enamel black unless otherwise indicated.  Paint may be in pressurized spray-can form.
	3. Identification Paint:  Exterior, alkyd enamel in colors according to the pipe label paragraph in Part 3 of this Specification.


	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1T1/4-inch1T5T (6.4-mm)5T letters for piping system abbreviation and 1T1/2-inch1T5T (13-mm)5T numbers.
	1. Tag Material:  Brass, 1T0.032-inch1T5T (0.8-mm)5T minimum thickness, with engraved, black-filled letters, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass wire-link chain.

	B. Valve Schedules:  For each piping system, on 1T8-1/2-by-11-inch1T5T (A4)5T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, o...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size:  Approximately 1T4 by 7 inches1T5T (100 by 178 mm)5T.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color:  Yellow background with black lettering.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where visible.

	3.3 PIPE LABEL INSTALLATION
	A. Stenciled Pipe Labels:  Install stenciled pipe labels with color-coded bands complying with UNL Design Guidelines as specified in this section on each piping system.
	B. Locate pipe identification on all piping (concealed or exposed) as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 201T feet1T along each run.
	7. Pipe Marking: Provide stencil identification and flow direction arrows on all pipes after finish painting of pipes (if applicable). Stencil identification shall be no more than 20 ft. apart, at every change of directions greater than 45 , and on ea...
	*ALL LETTERING IDENTIFYING PIPING SHALL BE WHITE IN COLOR.


	3.4 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end...
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:
	1. Equipment Nameplates: Provide permanently attached nameplates (stamped metal or engraved plastic) on each piece of equipment. These equipment markers shall be included in addition to the manufacturer's nameplate data. The manufacturer’s name, model...
	2. Valve Tags: All valves (except fixture stops) shall be tagged with 1-1/2 -inch diameter brass discs having depressed black filled letters and numbers not less than 1/4-inch high and 1/2-inch high, respectively. Tags should be color coded to indicat...
	3. Valve Directories: Provide type written valve directories framed under acrylic and aluminum frame with valve number, service, location, size, make, model, normal position, and special remarks. Mount in each mechanical equipment room. Provide three ...
	4. System Diagrams: Provide system diagram to be mounted in each equipment room with stainless steel frame and clear acrylic plastic front, with all operating piping, valves, controls, and air flows shown.


	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Constant-volume air systems.
	b. Variable-air-volume systems.

	2. Balancing Hydronic Piping Systems:
	a. Constant-flow hydronic systems.
	b. Variable-flow hydronic systems.



	1.3 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. NEBB:  National Environmental Balancing Bureau.
	C. TAB:  Testing, adjusting, and balancing.
	D. TAB Specialist:  An entity engaged to perform TAB Work.

	1.4 SUBMITTALS
	A. Qualification Data:  Within 15 days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report:  Within 30 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan:  Within 90 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. Certified TAB reports.
	E. Sample report forms.
	F. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB.
	1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC or NEBB.
	2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC or NEBB as a TAB technician.

	B. TAB Conference:  Meet with Owner on approval of the TAB strategies and procedures plan to develop a mutual understanding of the details.  Require the participation of the TAB field supervisor and technicians.  Provide seven days' advance notice of ...
	1. Agenda Items:
	a. The Contract Documents examination report.
	b. The TAB plan.
	c. Coordination and cooperation of trades and subcontractors.
	d. Coordination of documentation and communication flow.


	C. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	D. TAB Report Forms:  Use standard TAB contractor's forms.
	E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."
	F. The following are specific testing and balancing requirements as outlined in the 2011 edition of the University of Nebraska Lincoln DESIGN GUIDELINES FOR FACILITIES CONSTRUCTION:
	1. The testing and balancing of the heating, ventilating and air conditioning systems will be carried out by an independent contractor employed directly by the UNL Building Systems Maintenance Control Group or performed by UNL BSM CG personnel.
	2. The testing and balancing will be completed within the following parameters:
	a. Operational tests will be performed during the appropriate weather season, even if such timing would delay the completion of such testing several months following acceptance of the project.
	b. Tests will not be performed until systems have completed a minimum of 10 full days of operation.
	c. The construction schedule should allow time for the completion of testing and balancing prior to the date established for project completion.
	d. The installing contractor(s) will be required to furnish personnel to make any changes in sheaves, belts, dampers, valves, or similar points of adjustment to bring the system into conformance with the design criteria.
	e. The installing contractor(s) will be required to remove any adjustable sheaves following completion of testing and balancing and furnish and install replacement permanent solid-core sheaves.
	f. Weekly coordination meetings will be scheduled by the Testing and Balancing Contractor while testing and balancing is underway. Attendance at these meetings shall include supervisory personnel from the installing mechanical, electrical and control ...

	3. The Balancing Contractor is responsible for informing and coordinating with the electrical contractor such that the timely completion of the power circuits required for the control system components to enable the UNL BSM CG to test and calibrate co...

	G. Coordination:
	H. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	I. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.


	PART 2 -  PRODUCTS (NOT APPLICABLE)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine ceiling plenums (if applicable) used for supply, return, or relief air to verify that they meet the leakage class of connected ducts as specified in Division 23 Section "Metal Ducts" and are properly separated from adjacent areas.  Verify t...
	F. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance.  To calculate system effects for air systems, use tables and charts fo...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	K. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	L. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	M. Examine system pumps to ensure absence of entrained air in the suction piping.
	N. Examine operating safety interlocks and controls on HVAC equipment.
	O. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports.  Verify the following:
	1. Permanent electrical-power wiring is complete.
	2. Hydronic systems are filled, clean, and free of air.
	3. Automatic temperature-control systems are operational.
	4. Equipment and duct access doors are securely closed.
	5. Balance, smoke, and fire dampers are open.
	6. Isolating and balancing valves are open and control valves are operational.
	7. Ceilings are installed in critical areas where air-pattern adjustments are required and access to balancing devices is provided.
	8. Windows and doors can be closed so indicated conditions for system operations can be met.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" ASHRAE 111 NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Sys...
	1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing."

	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor barrier, and finish according to Division 23 Section "HVAC Insulation."

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure total airflow.
	a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow.

	2. Measure fan static pressures as follows to determine actual static pressure:
	a. Measure outlet static pressure as far downstream from the fan as practical and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from the flexible connection, and downstream from duct restrictions.

	3. Review Record Documents to determine variations in design static pressures versus actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate actual conditions.
	4. Comply with requirements in Division 23 Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.
	5. Do not make fan-speed adjustments that result in motor overload.  Consult equipment manufacturers about fan-speed safety factors.

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure airflow of submain and branch ducts.
	a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow for that zone.

	2. Measure static pressure at a point downstream from the balancing damper, and adjust volume dampers until the proper static pressure is achieved.
	3. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust submain and branch ducts to indicated airflows within specified tolerances.

	C. Measure air outlets and inlets without making adjustments.
	1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.

	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.
	1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without generating noise levels above the limitations prescribed by the Contract Documents.
	2. Adjust patterns of adjustable outlets for proper distribution without drafts.


	3.6 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Compensating for Diversity:  When the total airflow of all terminal units is more than the indicated airflow of the fan, place a selected number of terminal units at a minimum set-point airflow with the remainder at maximum-airflow condition until ...
	B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:
	1. Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a position that simulates full-cooling load.
	2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.  Measure static pressure.  Adjust system static pressure so the entering static pressure for the critical terminal unit is not less than the sum of the te...
	3. Measure total system airflow.  Adjust to within indicated airflow.
	4. Set terminal units at maximum airflow and adjust controller or regulator to deliver the designed maximum airflow.  Use terminal-unit manufacturer's written instructions to make this adjustment.  When total airflow is correct, balance the air outlet...
	5. Set terminal units at minimum airflow and adjust controller or regulator to deliver the designed minimum airflow.  Check air outlets for a proportional reduction in airflow the same as described for constant-volume air systems.
	a. If air outlets are out of balance at minimum airflow, report the condition but leave outlets balanced for maximum airflow.

	6. Remeasure the return airflow to the fan while operating at maximum return airflow and minimum outdoor airflow.
	a. Adjust the fan and balance the return-air ducts and inlets the same as described for constant-volume air systems.

	7. Measure static pressure at the most critical terminal unit and adjust the static-pressure controller at the main supply-air sensing station to ensure that adequate static pressure is maintained at the most critical unit.
	8. Record final fan-performance data.


	3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end of system.  Check the sum of branch-circuit flows against the approved pump flow rate.  Correct variations that exceed plus or minus 5 percent.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general preparation procedures specified above:
	1. Open all manual valves for maximum flow.
	2. Check liquid level in expansion tank.
	3. Check makeup water-station pressure gage for adequate pressure for highest vent.
	4. Check flow-control valves for specified sequence of operation, and set at indicated flow.
	5. Set differential-pressure control valves at the specified differential pressure.  Do not set at fully closed position when pump is positive-displacement type unless several terminal valves are kept open.
	6. Set system controls so automatic valves are wide open to heat exchangers.
	7. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor nameplate rating is not exceeded.
	8. Check air vents for a forceful liquid flow exiting from vents when manually operated.


	3.8 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two-way control valves by setting systems at maximum flow through heat-exchange terminals and proceed as specified above for hydronic systems.

	3.9 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.

	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufactur...

	3.10 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each water coil:
	1. Entering- and leaving-water temperature.
	2. Water flow rate.
	3. Water pressure drop.
	4. Dry-bulb temperature of entering and leaving air.
	5. Wet-bulb temperature of entering and leaving air for cooling coils.
	6. Airflow.
	7. Air pressure drop.


	3.11 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.
	3. Heating-Water Flow Rate:  Plus or minus 10 percent.
	4. Cooling-Water Flow Rate:  Plus or minus 10 percent.


	3.12 REPORTING
	A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend changes and additions to systems' balanc...
	B. Status Reports:  Prepare weekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being tested and balanced.  Prepare a separate report...

	3.13 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.

	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance; do not include Shop Drawings and product data.

	C. General Report Data:  In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Fan drive settings including settings and percentage of maximum pitch diameter.
	e. Settings for supply-air, static-pressure controller.
	f. Other system operating conditions that affect performance.


	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in 1Tinches1T4T (mm)4T, and bore.
	i. Center-to-center dimensions of sheave, and amount of adjustments in 1Tinches1T4T (mm)4T.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in 1Tinches1T4T (mm)4T, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in 1Tinches1T4T (mm)4T.

	3. Test Data (Indicated and Actual Values):
	a. Total air flow rate in 1Tcfm1T4T (L/s)4T.
	b. Total system static pressure in 1Tinches wg1T4T (Pa)4T.
	c. Fan rpm.
	d. Discharge static pressure in 1Tinches wg1T4T (Pa)4T.
	e. Filter static-pressure differential in 1Tinches wg1T4T (Pa)4T.
	f. Cooling-coil static-pressure differential in 1Tinches wg1T4T (Pa)4T.
	g. Heating-coil static-pressure differential in 1Tinches wg1T4T (Pa)4T.
	h. Outdoor airflow in 1Tcfm1T4T (L/s)4T.
	i. Return airflow in 1Tcfm1T4T (L/s)4T.
	j. Outdoor-air damper position.
	k. Return-air damper position.


	F. Apparatus-Coil Test Reports:
	1. Coil Test Data (Indicated and Actual Values):
	a. Air flow rate in 1Tcfm1T4T (L/s)4T.
	b. Outdoor-air, wet- and dry-bulb temperatures in 1Tdeg F1T4T (deg C)4T.
	c. Return-air, wet- and dry-bulb temperatures in 1Tdeg F1T4T (deg C)4T.
	d. Entering-air, wet- and dry-bulb temperatures in 1Tdeg F1T4T (deg C)4T.
	e. Leaving-air, wet- and dry-bulb temperatures in 1Tdeg F1T4T (deg C)4T.
	f. Water flow rate in 1Tgpm1T4T (L/s)4T.
	g. Water pressure differential in 1Tfeet of head or psig1T4T (kPa)4T.
	h. Entering-water temperature in 1Tdeg F1T4T (deg C)4T.
	i. Leaving-water temperature in 1Tdeg F1T4T (deg C)4T.


	G. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in 1Tinches1T4T (mm)4T, and bore.
	h. Center-to-center dimensions of sheave, and amount of adjustments in 1Tinches1T4T (mm)4T.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in 1Tinches1T4T (mm)4T, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in 1Tinches1T4T (mm)4T.
	g. Number, make, and size of belts.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in 1Tcfm1T4T (L/s)4T.
	b. Total system static pressure in 1Tinches wg1T4T (Pa)4T.
	c. Fan rpm.
	d. Discharge static pressure in 1Tinches wg1T4T (Pa)4T.
	e. Suction static pressure in 1Tinches wg1T4T (Pa)4T.


	H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	1. Report Data:
	a. System and air-handling-unit number.
	b. Location and zone.
	c. Traverse air temperature in 1Tdeg F1T4T (deg C)4T.
	d. Duct static pressure in 1Tinches wg1T4T (Pa)4T.
	e. Duct size in 1Tinches1T4T (mm)4T.
	f. Duct area in 1Tsq. ft.1T4T (sq. m)4T.
	g. Indicated air flow rate in 1Tcfm1T4T (L/s)4T.
	h. Indicated velocity in 1Tfpm1T4T (m/s)4T.
	i. Actual air flow rate in 1Tcfm1T4T (L/s)4T.
	j. Actual average velocity in 1Tfpm1T4T (m/s)4T.
	k. Barometric pressure in 1Tpsig1T4T (Pa)4T.


	I. Air-Terminal-Device Reports:
	1. Unit Data:
	a. System and air-handling unit identification.
	b. Location and zone.
	c. Apparatus used for test.
	d. Area served.
	e. Make.
	f. Number from system diagram.
	g. Type and model number.
	h. Size.
	i. Effective area in 1Tsq. ft.1T4T (sq. m)4T.

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in 1Tcfm1T4T (L/s)4T.
	b. Air velocity in 1Tfpm1T4T (m/s)4T.
	c. Preliminary air flow rate as needed in 1Tcfm1T4T (L/s)4T.
	d. Preliminary velocity as needed in 1Tfpm1T4T (m/s)4T.
	e. Final air flow rate in 1Tcfm1T4T (L/s)4T.
	f. Final velocity in 1Tfpm1T4T (m/s)4T.
	g. Space temperature in 1Tdeg F1T4T (deg C)4T.

	3. Motor Data (For fan-powered boxes include the following) :
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.

	4. Test Data (For fan-powered boxes include the following  Indicated and Actual Values):
	a. Total air flow rate in 1Tcfm1T4T (L/s)4T.
	b. Total system static pressure in 1Tinches wg1T4T (Pa)4T.
	c. Discharge static pressure in 1Tinches wg1T4T (Pa)4T.
	d. Filter static-pressure differential in 1Tinches wg1T4T (Pa)4T.
	e. Heating-coil static-pressure differential in 1Tinches wg1T4T (Pa)4T.


	J. System-Coil Reports:  For reheat coils and water coils of terminal units, include the following:
	1. Unit Data:
	a. System and air-handling-unit identification.
	b. Location and zone.
	c. Room or riser served.
	d. Coil make and size.
	e. Flowmeter type.

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in 1Tcfm1T4T (L/s)4T.
	b. Entering-water temperature in 1Tdeg F1T4T (deg C)4T.
	c. Leaving-water temperature in 1Tdeg F1T4T (deg C)4T.
	d. Water pressure drop in 1Tfeet of head or psig1T4T (kPa)4T.
	e. Entering-air temperature in 1Tdeg F1T4T (deg C)4T.
	f. Leaving-air temperature in 1Tdeg F1T4T (deg C)4T.


	K.  Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Service.
	d. Make and size.
	e. Model number and serial number.
	f. Water flow rate in 1Tgpm1T4T (L/s)4T.
	g. Water pressure differential in 1Tfeet of head or psig1T4T (kPa)4T.
	h. Required net positive suction head in 1Tfeet of head or psig1T4T (kPa)4T.
	i. Pump rpm.
	j. Impeller diameter in 1Tinches1T4T (mm)4T.
	k. Motor make and frame size.
	l. Motor horsepower and rpm.
	m. Voltage at each connection.
	n. Amperage for each phase.
	o. Full-load amperage and service factor.
	p. Seal type.

	2. Test Data (Indicated and Actual Values):
	a. Static head in 1Tfeet of head or psig1T4T (kPa)4T.
	b. Pump shutoff pressure in 1Tfeet of head or psig1T4T (kPa)4T.
	c. Actual impeller size in 1Tinches1T4T (mm)4T.
	d. Full-open flow rate in 1Tgpm1T4T (L/s)4T.
	e. Full-open pressure in 1Tfeet of head or psig1T4T (kPa)4T.
	f. Final discharge pressure in 1Tfeet of head or psig1T4T (kPa)4T.
	g. Final suction pressure in 1Tfeet of head or psig1T4T (kPa)4T.
	h. Final total pressure in 1Tfeet of head or psig1T4T (kPa)4T.
	i. Final water flow rate in 1Tgpm1T4T (L/s)4T.
	j. Voltage at each connection.
	k. Amperage for each phase.


	L. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.14 INSPECTIONS
	A. Initial Inspection:
	1. After testing and balancing are complete, operate each system and randomly check measurements to verify that the system is operating according to the final test and balance readings documented in the final report.

	B. Final Inspection:
	1. After initial inspection is complete and testing and balancing are complete and accurately documented in the final report, request that a final inspection be made by the Owner.
	2. The TAB contractor's test and balance engineer shall conduct the inspection in the presence of the Owner.
	3. The Owner shall randomly select measurements, documented in the final report, to be rechecked.  Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a normal 8...
	4. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	5. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.

	C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as follows:
	1. Recheck all measurements and make adjustments.  Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.
	2. If the second final inspection also fails, Owner may contract the services of another TAB contractor to complete TAB Work according to the Contract Documents and deduct the cost of the services from the original TAB contractor's final payment.

	D. Prepare test and inspection reports.

	3.15 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Insulation Materials:
	a. Flexible elastomeric.
	b. Mineral fiber.

	2. Fire-rated insulation systems.
	3. Insulating cements.
	4. Adhesives.
	5. Mastics.
	6. Sealants.
	7. Factory-applied jackets.
	8. Field-applied jackets.
	9. Tapes.
	10. Securements.

	B. Related Sections include the following:
	1. Division 22 Section "Plumbing Insulation."
	2. Division 23 Section "Metal Ducts" for duct liners.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).

	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable to authorities h...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate clearance requirements with piping Installer for piping insulation application, duct Installer for duct insulation application, and equipment installer for equipment insulation application.  Before preparing piping and ductwork shop draw...

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.


	G. Mineral-Fiber Blanket Insulation:  Glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type 1, Class B-3 with all-service jacket manufactured from reinforced aluminum foil/Kraft (FRK) vapor barrier facing, and vinyl film.  Mini...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; Duct Wrap.
	b. Johns Manville; Microlite.
	c. Knauf Insulation; Duct Wrap.
	d. Manson Insulation Inc.; Alley Wrap.
	e. Owens Corning; All-Service Duct Wrap.


	H. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 612, Type IA or Type IB with all-service jacket manufactured from white kraft paper bonded to aluminum foil, and vinyl film.  Density of...
	1. For duct and plenum applications, provide insulation with factory-applied FSK jacket.
	2. For equipment applications, provide insulation with factory-applied ASJ.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	3. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; Commercial Board.
	b. Fibrex Insulations Inc.; FBX.
	c. Johns Manville; 800 Series Spin-Glas.
	d. Knauf Insulation; Insulation Board.
	e. Manson Insulation Inc.; AK Board.
	f. Owens Corning; Fiberglas 700 Series.


	I.  Mineral-Fiber, Preformed Pipe Insulation:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Fibrex Insulations Inc.; Coreplus 1200.
	b. Johns Manville; Micro-Lok.
	c. Knauf Insulation; 1000 Pipe Insulation.
	d. Manson Insulation Inc.; Alley-K.
	e. Owens Corning; Fiberglas Pipe Insulation.

	2. Type I, 850 deg F (454 deg C) Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Applied Jack...

	J. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM ...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; CrimpWrap.
	b. Johns Manville; MicroFlex.
	c. Knauf Insulation; Pipe and Tank Insulation.
	d. Manson Insulation Inc.; AK Flex.
	e. Owens Corning; Fiberglas Pipe and Tank Insulation.



	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. ASJ Adhesive and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, Type II.
	1. For indoor applications, use mastics that have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; CP-35.
	b. Foster Products Corporation, H. B. Fuller Company; 30-90.
	c. ITW TACC, Division of Illinois Tool Works; CB-50.
	d. Marathon Industries, Inc.; 590.
	e. Mon-Eco Industries, Inc.; 55-40.
	f. Vimasco Corporation; 749.



	2.5 SEALANTS
	A. Joint Sealants:
	1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; CP-76.
	b. Foster Products Corporation, H. B. Fuller Company; 30-45.
	c. Marathon Industries, Inc.; 405.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Pittsburgh Corning Corporation; Pittseal 444.
	f. Vimasco Corporation; 750.


	B. FSK and Metal Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; CP-76-8.
	b. Foster Products Corporation, H. B. Fuller Company; 95-44.
	c. Marathon Industries, Inc.; 405.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Vimasco Corporation; 750.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
	5. Color:  Aluminum.
	6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; CP-76.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
	5. Color:  White.
	6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C 1136, Type I.
	2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.
	3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.7 FIELD-APPLIED JACKETS
	A. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; precurled cut-to-fit pipe sizes.  Thickness for all PVC jackets shall be .020-inches minimum.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Johns Manville; Zeston.
	b. P.I.C. Plastics, Inc.; FG Series.
	c. Proto Corporation; LoSmoke.
	d. Speedline Corporation; SmokeSafe.

	2. Adhesive:  As recommended by jacket material manufacturer.
	3. Color:  Color-code jackets Color as selected by Architect/Engineer and Owner at shop drawing submittal phase of the contract.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.



	2.8 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.

	2.9 SECUREMENTS
	A. Insulation Pins and Hangers:
	1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
	1. Verify that systems and equipment to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
	B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment, duct system, and pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches (100 mm) o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches (...
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct and pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches (100 mm) beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.


	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.

	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrat...
	1. Comply with requirements in Division 07 Section "Penetration Firestopping" and fire-resistive joint sealers.

	D. Insulation Installation at Floor Penetrations:
	1. Duct:  Install insulation continuously through floor penetrations that are not fire rated.  For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and externally insulate damper sleeve beyond floor to match adja...
	2. Pipe:  Install insulation continuously through floor penetrations.
	3. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 07 Section "Penetration Firestopping."


	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity, unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or o...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, o...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	8. Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  Shape insulation at these connections by ta...

	3.6 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.7 MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched staples at 6 inches (150 mm) o.c.
	4. For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch (25 mm), and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.

	E. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along longitudinal centerline of duct.  Space 3 inches (75 mm) maximum from insulation end joints, and 16 inches (400 mm) o.c.
	b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints.  Install additional pins to hold insulation tightly against surface at cross bracing.
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches (50 mm) from 1 edge and 1 end of insulation ...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) at 18-foot (5.5-m) intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and ...

	5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end joints.  At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm) o.c.
	6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- (150-mm-) wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inche...

	F. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along longitudinal centerline of duct.  Space 3 inches (75 mm) maximum from insulation end joints, and 16 inches (400 mm) o.c.
	b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints.  Install additional pins to hold insulation tightly against surface at cross bracing.
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches (50 mm) from 1 edge and 1 end of insulation ...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) at 18-foot (5.5-m) intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and ...

	5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Groove and score insulation to fit as closely as possible to outside and inside radius of elbows.  Install insulation on round and flat-...
	6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- (150-mm-) wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inche...


	3.8 FIELD-APPLIED JACKET INSTALLATION
	A. For all piping exposed to view within the finished spaces on the Lower and Upper Levels of the plans, furnish and install PVC pipe jacketing and PVC insulated fitting covers on all pipe, pipe fittings, tees, elbows, flanges, caps, valves etc.
	B. The temperature of the PVC fitting cover must be kept below 150 F by the use of a proper thickness of insulation and by keeping the PVC cover away from contact with, or exposure to, sources of direct or radiant heat.
	1. Fittings shall be insulated by applying the proper factory precut insulation insert to the pipe fitting. The ends of the insert shall be tucked snugly into the throat of the fitting and the edges adjacent to the pipe insulation tufted and tucked in...
	2. On fittings where the pipe insulation thickness is greater than 1½-inches, two or more layers of the insulation inserts shall be applied prior to the installation of the PVC fitting cover. The first layer shall be applied with a few wrappings of fi...

	C. Where PVC jackets are indicated to be installed, install with 2-inch (50-mm) overlap at longitudinal seams and end joints; for horizontal applications.  Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.
	2. PVC jacketing shall be installed on insulated indoor, exposed piping within normally occupied spaces.
	a. PVC jacketing is not required on insulated piping inside a mechanical room.

	3. The PVC pipe jacketing shall consist of one-piece, cut & curled 3 foot long lengths of jacketing. The pipe jacketing shall conform to the underlying pipe perfectly to form a snug fit quickly and easily. The result is a clean and attractive pipe cov...
	4. Provide PVC jacket covers for fittings, tees, elbows, caps, valves, etc. All fitting covers shall be pre-formed.


	3.9 FINISHES
	A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat paint.  Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material:  Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.

	3.10 INDOOR DUCT AND PLENUM INSULATION APPLICATION SCHEDULE
	A. Service:  Round or rectangular supply-air ducts, concealed or exposed.
	1. Material:  Mineral-fiber blanket.
	2. Thickness:  2- inches (38 mm).
	3. Number of Layers:  One.
	4. Field-Applied Jacket:  None.
	5. Vapor Retarder Required:  Yes.

	B. Service:  Round or rectangular return-air ducts, concealed or exposed.
	1. Material:  Mineral-fiber blanket.
	2. Thickness:  2-inches (38 mm).
	3. Number of Layers:  One.
	4. Field-Applied Jacket:  None.
	5. Vapor Retarder Required:  Yes.

	C. Service:  Round or rectangular outdoor air ducts and relief air ducts concealed or exposed.
	1. Material:  Mineral-fiber blanket.
	2. Thickness:  2-inches (38 mm).
	3. Number of Layers:  One.
	4. Field-Applied Jacket:  None.
	5. Vapor Retarder Required:  Yes.

	D. Service:  Round or rectangular, concealed or exposed exhaust-air ducts.
	1. Provide exterior ductwrap for the last 10 feet of ductwork from UallU exhaust fans before the ductwork serving the exhaust fan terminates at any roof hood, roof mounted fan, wall louver or brick vent. The balance of this system does not require ins...


	3.11 OUTDOOR DUCT AND PLENUM INSULATION APPLICATION SCHEDULE (This application schedule is for aboveground duct insulation for ductwork located within the concourse area of the building.)
	A. Service:  Any supply, return or exhaust ductwork (rectangular or round) located within the concourse area of the building.
	1. Material:  Mineral fiber board.
	2. Vapor Retarder Required:  Yes.
	3. Thickness:  2-inches (75 mm).
	4. Number of Layers:  One.
	5. Field Applied Jacket:  None.
	6. Vapor Retarder Required:  Yes.

	B. At the Contractors option, 3-inches of Mineral-fiber blanket may be provided in lieu of the mineral fiber board insulation for this application.  If Mineral-fiber blanket option is chosen, the ducts shall be insulated as follows:
	1. Material:  Mineral fiber blanket.
	2. Vapor Retarder Required:  Yes.
	3. Thickness:  3-inches (75 mm).
	4. Number of Layers: One.
	5. Field-Applied Jacket:  None.
	6. Vapor Retarder Required:  Yes.


	3.12 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.13 INTERIOR PIPE INSULATION APPLICATION SCHEDULE
	A. Service:  Domestic hot and recirculated hot water.
	1. Operating Temperature:  60 to 140 deg F (15 to 60 deg C).
	2. Insulation Material:  Mineral fiber.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Pipe 1/2 through 2 Inches:  1 inch.
	b. Pipe over 2 Inches:  1-1/2 inches.

	4. Field-Applied Jacket:  For all piping exposed to view within the finished spaces on the Lower and Upper Levels of the plans, furnish and install PVC pipe jacketing and PVC insulated fitting covers on all pipe, pipe fittings, tees, elbows, flanges, ...
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.

	B. Service:  Domestic cold water piping and plumbing vent piping within 10 lineal feet of roof outlet.
	1. Operating Temperature:  35 to 60 deg F (2 to 15 deg C).
	2. Insulation Material:  Mineral fiber.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. All Sizes of Pipe:  1-inch.

	4. Field-Applied Jacket:  For all piping exposed to view within the finished spaces on the Lower and Upper Levels of the plans, furnish and install PVC pipe jacketing and PVC insulated fitting covers on all pipe, pipe fittings, tees, elbows, flanges, ...
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.

	C. Service:  Air conditioning condensate drain piping.
	1. Operating Temperature:  35 to 75 deg F (2 to 24 deg C).
	2. Insulation Material:  Mineral fiber.
	3. Insulation Thickness:  1-inch.
	4. Field-Applied Jacket:  None.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.

	D. Service:  Exposed sanitary drains and domestic water supplies and stops for fixtures for the disabled.
	1. Operating Temperature:  35 to 120 deg F (2 to 49 deg C).
	2. Insulation Thickness:  1/2 inch.
	3. Field-Applied Jacket:  PVC P-trap and supply covers.
	4. Vapor Retarder Required:  No.
	5. Finish:  None.

	E. Service:  Chilled water supply and return piping.
	1. Operating Temperature:  40 to 75 deg F (5 to 24 deg C).
	2. Insulation Material:  Mineral fiber.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. All pipe sizes:  1-1/2 inch.

	4. Field-Applied Jacket:  None.
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.

	F. Service:  HVAC heating hot-water supply and return.
	1. Operating Temperature:  To 200 deg F.
	2. Insulation Material:  Mineral fiber.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Pipe through 1-1/2 Inches in size:  1-1/2 inch.
	b. Pipe sizes 2 Inches and larger:  2-inches.

	4. Field-Applied Jacket:  For all piping exposed to view within the finished spaces on the Lower and Upper Levels of the plans, furnish and install PVC pipe jacketing and PVC insulated fitting covers on all pipe, pipe fittings, tees, elbows, flanges, ...
	5. Vapor Retarder Required:  Yes.
	6. Finish:  None.




	230900-UNL-JULIE.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes control equipment for HVAC systems and components, including control components for terminal heating and cooling units not supplied with factory-wired controls.
	B. Related Sections include the following:
	1. Division 23 Section "Meters and Gages for HVAC Piping" for measuring equipment that relates to this Section.
	2. Division 23 Section "Sequence of Operations for HVAC Controls" for requirements that relate to this Section.

	C. MATERIALS FURNISHED BY UNL CONTROL SYSTEMS GROUP:
	1. Refer to paragraphs 1.7 and 1.8 of Section SECTION 230500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION, PLUMBING AND HVAC for control system devices and other equipment that may be Owner furnished equipment.


	1.3 SUBMITTALS
	A. No submittals are required.

	1.4 COORDINATION
	A. Refer to paragraphs 1.7 and 1.8 of Section SECTION 230500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION, PLUMBING AND HVAC for control system devices and other equipment that may be Owner furnished equipment.


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	A. Install automatic dampers according to Division 23 Section "Air Duct Accessories."
	B. Install hydronic instrument wells, valves, and other accessories according to Division 23 Section "Hydronic Piping."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes control sequences for HVAC systems, subsystems, and equipment.
	B. Related Sections include the following:
	1. Division 23 Section "Instrumentation and Control for HVAC" for control equipment and devices and for submittal requirements.


	1.3 DEFINITIONS
	A. DDC:  Direct digital control.
	B. VAV:  Variable air volume.

	1.4 SEQUENCES OF OPERATION
	A. SEQUENCE OF OPERATION FIRE/SMOKE DAMPERS, SMOKE DAMPERS:
	1. The sequence of operation shall be such that, when the fire alarm system is activated, a fire alarm relay(s) through its auxiliary contacts, shall:
	2. Close the fire/smoke dampers or smoke dampers it serves.
	3. Send an alarm signal and a printed message to the building BAS system indicating damper position.
	4. Damper will open when fire alarm system is reset.

	B. The AHU-6 "System" is a variable air volume reheat system.  The supply and return fans are each provided with a variable frequency drives.  System components include AHU-6, RF-6, CC-6, HC-6, ATU-xx, FTU-xx and pre- and final-filter sections F-6 and...
	1. Provide an Energy Management and Control System (EMCS) control point to switch the system to/from occupied/unoccupied time schedule program.
	2. Safety Controls:
	a. Provide discharge air low limit controller to prevent the discharge air temperature from falling below 40 degrees F (adj.).  The discharge air low-limit controller shall override all other controls to modulate outside air dampers to 100% shutoff if...
	b. Provide a pressure switch across each filter section to alarm the EMCS, and a current-sensing relay to monitor the status of each fan.
	c. Supply and return smoke detectors (see Electrical) located in the supply and return ductwork of the unit shall stop the fan and close the smoke dampers to prevent gravity circulation, and also to provide signals for fire alarm system.
	d. As this system shall be integrated into the East Memorial Stadium Expansion project's fire alarm system, the following shall also occur:
	1) During a "fire event", air handling unit AHU-6 shall shut down and all of its associated dampers shall close.
	2) All smoke exhaust fans, smoke relief fans, smoke makeup fans, stair pressurization fans, and elevator hoistway pressurization fans that were part of the East Memorial Stadium Expansion project shall turn on, and their respective VFDs shall control ...


	3. Outside Air Damper Control:
	a. Air handling unit AHU-6's cooling and heating coils have been sized to condition a maximum of 4550 of outside air.  This the outdoor air quantity based upon the higher value of outdoor air based upon either exhaust air makeup or maximum occupancy.
	b. An outside air airflow measuring station shall be mounted in the ductwork as shown.  The airflow station shall be located in front of the 12” x 36” minimum outdoor air damper.  The airflow monitoring device shall provide a 0-10 VDC or 4-20 mA signa...
	c. The EMCS shall generally set the outside-air damper to minimum position as required for exhaust air makeup x 110% or 1990 cfm.  The outdoor air damper can also be modulated open as required by room carbon dioxide sensors as discussed in this paragr...

	4. Occupied Mode:
	a. Morning Warm-up Mode:  Upon system startup, the supply and return fans shall operate continuously.  The supply and return fan VFDs shall modulate to maintain the duct static and return-relief plenum static pressure setpoints. The 2-position 50 x 36...
	b. Normal Occupied Operation:
	1) The supply and return fans shall run continuously.  The EMCS shall modulate the supply fan to maintain supply duct static pressure setpoint.  When the static pressure as sensed is below the setpoint, the control system shall cause the variable freq...
	2) The return-relief plenum differential pressure sensor shall control the return fan speed.  The plenum pressure shall be maintained just high enough to discharge the design relief air volume when the relief damper is wide open.  As the relief damper...
	3) A building differential pressure sensor will control the relief damper.  As the building pressure rises above the setpoint of the building differential pressure sensor, the relief damper will be modulated open to maintain the setpoint (+0.05 inches...
	4) The high-pressure port of the differential pressure sensor shall be referenced to Room 104 (lower level Dynamic Space).  The low-pressure port shall be referenced to the outdoors on the East side of the building.
	5) When outdoor air is suitable for free cooling the discharge air temperature sensor shall:
	a) Open the 2-position 50” x 36” outdoor air damper near the area way.
	b) Modulate the AHU’s  12” x 36” minimum outdoor air damper, as well as the air handling unit economizer damper and return air dampers through a mixed air low limit temperature sensor to maintain 53 degrees F (adjustable).  When outdoor air is not sui...

	6) In heating mode, the EMCS shall modulate the control valve on the heating coil to maintain a supply air temperature of 55 deg F (adjustable).
	7) Ensure that the economizer, hydronic heating coil, and hydronic cooling coil controls have common inputs and do not overlap in function.


	5. Unoccupied Mode:
	a. The supply and return fans shall be off.  The EMCS shall maintain 2-position 50” x 36” outdoor air closed and the return-air dampers 100 percent open.  The system shall automatically be indexed to occupied operation if any of the space temperature ...


	C. EXHAUST FAN CONTROL
	1. Toilet / Janitor’s Closet exhaust fan EF-3-N, shall be started by the EMCS system based on time of day schedule.
	2. Exhaust fan EF-2-N is a transfer fan to draw heat from the ceiling plenum space above Corridor 215 in the upper level floor plan to Storage Room 105 located on the lower level where the heat load can be offset by ATU-2.
	a. Exhaust fan EF-2-N shall be cycled on / off by a thermostat located in the ceiling plenum as required to maintain a plenum temperature of 85 degrees F (adj).

	3. Exhaust fan EF-2A-N is a transfer fan to draw heat from the Tech 233space and transfer the heat of rejection to Cardio Room 100 located on the lower level where the heat load can be offset by FTU-1.
	a. Exhaust fan EF-2A-N shall be cycled on / off by a thermostat as required to maintain a space temperature of 85 degrees F (adj).

	4. As these systems shall be integrated into the East Memorial Stadium Expansion project's fire alarm system, the following shall also occur:
	a. During a "fire event", exhaust fans EF-2-N,  EF-2A-N and EF-3-N shall shut down and all associated dampers shall close.
	b. All smoke exhaust fans, smoke relief fans, smoke makeup fans, stair pressurization fans, and elevator hoistway pressurization fans that were part of the East Memorial Stadium Expansion project shall turn on, and their respective VFDs shall control ...

	5. Lab Exhaust Fan EF-3LAB-N
	a. In the occupied mode, the fan will exhaust a volume of 935 CFM (equivalent to 6 air changes per hour).
	b. Provide a differential pressure switch (or current switch) to indicate normal operation or fan failure.
	c. Fan Failure / Power Failure
	1) If the fan should fail, fan stoppage shall be reported at the EMCS.
	2) If normal utility power fails, the fan shall be started and operated on emergency power.

	d. Energy Conservation Methods
	1) Night setback controls shall be used when the laboratory is unoccupied to reduce the exhaust volume from one-quarter (235 cfm) to one-half (470 cfm) of the total exhaust volume required when the laboratory is occupied.
	a) Timing devices, sensors, manual override, or a combination of these shall be used to set back the controls at night or when the laboratory is unoccupied.
	b) Variable speed drive for exhaust fan EF-3LAB-N as well as associated safety disconnects shall be provided by UNL Building Systems Maintenance.




	D. VAV TERMINAL UNITS WITH REHEAT COILS (ATU-XX):
	1. Cooling: The terminal unit variable air volume damper shall be modulated to maintain the discharge air volume at its adjustable setpoint between minimum and maximum air flow in response to space requirements.
	2. Heating:  On a fall in space temperature, the VAV box will modulate to its minimum position.  On a further decline in space temperature, the VAV box's normally open reheat coil valve shall be modulated as required to maintain the space temperature ...

	E. FAN POWERED VAV TERMINAL UNITS WITH REHEAT COILS (FTU-XX):
	1. The induced air flow fan shall operate continuously during central system operation.  The primary airflow controller shall compensate for central system pressure fluctuations.
	2. HEATING MODE: Upon a fall in space temperature, the primary air damper shall be maintained at its minimum position and the fan shall run constantly inducing the maximum amount of warm ceiling plenum air and the hot water heating coil shall be modul...
	3. COOLING MODE: As room temperature rises above the setpoint, the primary air damper will modulate toward the full open damper position. As the amount of conditioned primary air increases, the amount of induced ceiling plenum air decreases. When the ...
	4. To prevent the fan/motor from running in the backward direction, the building control system shall energize the series box fans prior to starting the central system air handler.
	5. NIGHT SETBACK: In night setback, the induced air fan will operate whenever central system pressure is sensed (day mode). When the central system is off (night mode), the induced air fan and hydronic heating coil will cycle on in response to thermos...
	6. Ventilation Sequences of Controls shall be based on Communicated space CO2 concentration as outlined below:
	7. Communicated space CO2 concentration.  Each zone shall monitor the space CO2 level and adjust the space (box) minimum air flow to maintain the CO2 level between the minimum and maximum CO2 levels. Ventilation rates shall include fully occupied and ...



	PART 2 -  PRODUCTS (NOT APPLICABLE)
	PART 3 -  EXECUTION (NOT APPLICABLE)

	232113-new-UNL-EVE (revised on 10-06-2012).pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and specialties for the following:
	1. Hot-water heating piping.
	2. Chilled-water piping.
	3. Condensate-drain piping.
	4. Flushing and cleaning.

	B. Related Sections include the following:
	1. Division 22 Section “Common Work Results for HVAC” for pipe joining materials, dielectric fittings, escutcheons, sleeves and sleeve seals, and wall penetration systems.


	1.3 SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Valves.  Include flow and pressure drop curves based on manufacturer's testing for orifice balancing valves and automatic flow-control valves.
	2. Hydronic specialties.
	3. The Contractor shall outline and submit their method for flushing the installed system. Include datasheets for the equipment to be used so as to ensure that the proper flushing velocities can be met.

	B. Welding certificates.
	C. Qualification Data:  For Installer.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty valves to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX.
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME label.


	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L and ASTM B 88, Type M.
	B. Wrought-Copper Fittings:  ASME B16.22.
	C. Wrought-Copper Unions:  ASME B16.22.

	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as indicated in Part 3 "Piping Applications" Article.
	B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping Applications" Article.
	C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 "Piping Applications" Article.
	D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 "Piping Applications" Article.
	E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.
	F. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	1. Material Group:  1.1.
	2. End Connections:  Butt welding.
	3. Facings:  Raised face.

	H. Grooved Mechanical-Joint Fittings and Couplings:
	1. Joint Fittings:  ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106, Grade B steel fittings with grooves or shoulders constructed to accept...
	2. Couplings:  Ductile- or malleable-iron housing and synthetic rubber gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.

	I. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in which they are installed.

	2.3 VALVES
	A. Gate, Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Division 23 Section "General-Duty Valves for HVAC Piping."
	B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements specified in Division 23 Section "Instrumentation and Control for HVAC."
	C. Automatic Flow-Control Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Flow Design Inc.
	b. Griswold Controls.
	c. Nexus.

	2. Automatic Flow Control Valves:
	a. Provide self-balancing piping assemblies as indicated on the details.  Each individual assembly shall contain a combination ball valve with Y-type strainer (with blowdown), union and P/T ports (supply side of coil) and an automatic flow control val...
	b. Automatic Flow Control Valve:
	1) Valves shall be line size or larger if required to meet performance.
	2) These valves shall have rangeability in flow and pressure surge capacities to meet the requirements indicated below.
	3) All valves shall be pre-set to control the flow rate within 5% of the tagged rating.  The pressure drop through the valve shall not exceed 3 psig.
	4) The valves shall be all metal with threaded connections.  Metallurgy shall be all brass and stainless steel.
	5) All valves shall be permanently marked to show direction of flow, flow rate and pressure range.

	c. Y-Type Strainer Valves:
	1) These valves shall have screening capacities and meet the following requirements indicated below.
	2) All strainer valves shall be able to limit passage of particulate matter no more than 830 microns.  The Y-type strainer configuration shall be made of bronze with a brass cap; shall be rated at 300 psi; strainer screen shall be stainless steel, por...
	3) All valves shall have blow-down capability to allow purging directly through accessory valving.  Blow down valve shall be ball type.

	d. Temperature-Pressure Test Ports:
	2) Temperature monitoring shall be by direct insertion of thermometer into fluid media.
	3) Flow rate measurement shall be established by confirming that the pressure drop rangeability is within those limits as defined on the valves tag.




	2.4 AIR CONTROL DEVICES
	A. Manual Air Vents:
	1. Body:  Bronze.
	2. Internal Parts:  Nonferrous.
	3. Operator:  Screwdriver or thumbscrew.
	4. Inlet Connection:  NPS 1/2 (DN 15).
	5. Discharge Connection:  NPS 1/8 (DN 6).
	6. CWP Rating:  150 psig (1035 kPa).
	7. Maximum Operating Temperature:  225 deg F (107 deg C).


	2.5 HYDRONIC PIPING SPECIALTIES
	A. Y-Pattern Strainers:
	1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-1/2 (DN 65) and larger.
	3. Strainer Screen:  10-mesh startup strainer, and perforated stainless-steel basket with 30 percent free area.
	4. CWP Rating:  125 psig (860 kPa).



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot and Chilled Water Piping, NPS 2 (DN 50) and Smaller:  Aboveground, use Type L (Type B) drawn-temper copper tubing with soldered joints or Schedule 40 steel pipe with threaded joints.
	B. Hot and Chilled Water Piping, NPS 2-1/2 (DN 65) and Larger:  Schedule 40 steel pipe with welded or flanged joints.  Flanges shall be inserted to sectionalize the system as required for maintenance.
	C. Condensate Drain Lines:  Type M drawn-temper copper tubing with soldered joints.

	3.2 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains, and at supply connection to each piece of equipment.
	B. Install balancing valves in the return pipe of each heating or cooling terminal.

	3.3 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design co...
	B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4 (DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the top of the main pipe.
	P. Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."
	Q. Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 (DN 65) and larger, at final connections of equipment and elsewhere as indicated.
	S. Install strainers on inlet side of each control valve, solenoid valve, and elsewhere as indicated.  Install NPS 3/4 (DN 20) nipple and ball valve in blowdown connection of strainers NPS 2 (DN 50) and larger.  Match size of strainer blowoff connecti...
	T. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and Equipment."

	3.4 HANGERS AND SUPPORTS
	A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." Comply with the following requirements for maximum spacing of supports.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet (6 m) long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet (6 m) or longer.
	3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, supported on a trapeze.
	4. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.


	3.5 PIPE JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Mechanically Formed, Copper-Tube-Outlet Joints:  Use manufacturer-recommended tool and procedure, and brazed joints.

	3.6 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install ports for pressure gages and thermometers at coil inlet and outlet connections according to Division 23 Section "Meters and Gages for HVAC Piping."

	3.7 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure.  If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve.  Install blinds in flanged joints to isolate equipment.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing.  Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air.  Use drains installed at low points for complete draining of test liquid.
	3. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure.  Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test.  Verify that st...
	4. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.
	5. Prepare written report of testing.

	C. Flushing and Cleaning Piping Systems:
	1. This paragraph is applicable only to new piping installed as a part of this project. It does not apply or include flushing of piping that was installed as part of the East Stadium Expansion project.
	a. The Contractor shall submit a means / method for Flushing the installed hydronic system in accordance with SECTION 232113 - HYDRONIC PIPING. The installed system can be separated from the existing East Stadium piping using the using the valves show...
	b. It is the Contractor's responsibility to provide any pumping equipment, purge cart, air compressors, water and or air hoses or any other accessories as required as for completing the flushing of the installed system.
	c. The Contractor should anticipate that the building HVAC circulating pumps cannot be used for flushing the system.

	2. Notification: Notify Engineer 48 hours in advance of the beginning of the cleaning process. The cleaning process will not be deemed acceptable unless witnessed and approved by the Engineer or Engineer’s representative.
	a. General:  Perform the following for each step as outlined below:
	1) Fill the system with all system air vents open.  After filling, close all air vents.  Check air vents in sequence to bleed off any trapped air, ensuring circulation through all piping sections of the system.
	2) Remove mesh screens from all strainers.
	3) The Contractor shall pay particular attention to piping dead-end legs and all inverted piping traps that have been created / caused by the many offsets under structure, ductwork or equipment that have inadvertently created a trap. These "trapped" l...
	4) Flush until clean as approved by the Engineer of record.

	b. Step 1:  Initial Flushing:
	1) Remove loose dirt, mill scale, metal chips, weld beads, rust, and like deleterious substances without damaging any of the hydronic system components. Provide temporary piping or hoses to bypass VAV boxes, coils, and other hydronic equipment unless ...
	2) If possible, sectionalize system to obtain a debris carrying velocity of 6 feet per second (1.8 m/s).
	3) Connect all dead-end supply and return headers as necessary, and as shown on the details.  Flush bottom of risers using the system low point drain valves.  Install temporary piping main strainers where necessary to protect down-stream equipment.
	4) Provide temporary hose, temporary and/or permanent piping, and booster pump(s) as needed to accomplish flushing of hydronic system.  No chemicals or detergents shall be used during initial flushing.  Drain and prepare for cleaning.
	5) Refer to additional requirements as shown on the “Flushing Piping Connection Detail” on Sheet M4.1.

	c. Step 2:  Cleaning:
	1) Provide an alkaline phosphate or non-phosphate detergent/surfactant/specific to remove organic soil, hydrocarbons, flux, pipe mill varnish, pipe compounds, iron oxide, and similar deleterious substances. The cleaning agent can be used with or witho...
	2) Circulate the system to remove organic soil, hydrocarbons, flux, pipe mill varnish, pipe joint compounds, iron oxide, and like deleterious substances not removed by the initial flushing (flushing without chemicals).
	3) Keep isolated equipment which is "clean", and where dead-end debris accumulation cannot occur. Sectionalize system if possible, to circulate at velocities not less than 6 feet per second (1.8 m/s).
	4) Circulate each section of the piping system for not less than four hours. Drain and prepare for final flushing.
	5) Refer to additional requirements as shown on the “Flushing Piping Connection Detail” on Sheet M4.1.

	d. Step 3:  Final Flushing:
	1) Flush all dead ends and operate all valves to dislodge any debris in valve body by throttling velocity.
	2) Flush system until all cleaning solution and cleaning compounds have been displaced by clean make-up water, but not for less than one hour.  No chemicals or detergents shall be used during final flushing.
	3) After final flushing is completed, make final connections to isolated equipment.

	a. After final flushing, install water treatment equipment, and provide water treatment of the installed system piping.  Close and fill the systems as soon as possible after final flushing to minimize corrosion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following HVAC water-treatment systems:
	1. HVAC water-treatment chemicals.


	1.3 PERFORMANCE REQUIREMENTS
	A. Water quality for HVAC systems shall minimize corrosion, scale buildup, and biological growth for optimum efficiency of HVAC equipment without creating a hazard to operating personnel or the environment.
	B. Base HVAC water treatment on quality of water available at Project site, HVAC system equipment material characteristics and functional performance characteristics, operating personnel capabilities, and requirements and guidelines of authorities hav...
	C. Closed hydronic systems, including hot-water heating and chilled water, shall have the following water qualities:
	1. pH:  Maintain a value within 9.0 to 10.5.
	2. "P" Alkalinity:  Maintain a value within 100 to 500 ppm.
	3. Soluble Copper:  Maintain a maximum value of 0.20 ppm.


	1.4 SUBMITTALS
	A. Product Data:  Include the following products:
	1. The Contractor shall obtain shop drawings / product data for the antifreeze solutions that were installed as part of the East Stadium Expansion project.
	a. The antifreeze solutions for this project need to exactly match the East Stadium Expansion project’s in formulation mixture. There can be no deviations from the formula for antifreeze used in was installed in the East Stadium Expansion project.


	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For sensors, injection pumps and controllers to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. HVAC Water-Treatment Service Provider Qualifications:  An experienced HVAC water-treatment service provider capable of analyzing water qualities, installing water-treatment equipment, and applying water treatment as specified in this Section.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.6 MAINTENANCE SERVICE
	A. Scope of Maintenance Service:  Provide chemicals and service program to maintain water conditions required above to inhibit corrosion, scale formation, and biological growth for heating hot water piping and equipment.  Services and chemicals shall ...
	1. Initial water analysis and HVAC water-treatment recommendations.
	2. Startup assistance for Contractor to flush the systems, clean with detergents, and initially fill systems with required chemical treatment prior to operation.
	3. Periodic field service and consultation.
	4. Customer report charts and log sheets.
	5. Laboratory technical analysis.
	6. Analyses and reports of all chemical items concerning safety and compliance with government regulations.



	PART 2 -  PRODUCTS
	2.1 CHEMICALS
	A. Chemicals shall be as recommended by water-treatment system manufacturer that are compatible with piping system components and connected equipment, and that can attain water quality specified in Part 1 "Performance Requirements" Article.
	B. System Cleaner:  Liquid alkaline compound with emulsifying agents and detergents to remove grease and petroleum products.
	C. Biocide:  Chlorine release agents or microbiocides.
	D. Closed-Loop, Water Piping Chemicals:  Sequestering agent to reduce deposits and adjust pH, corrosion inhibitors, and conductivity enhancers.
	E. Propylene Glycol:  Propylene glycol fluid to be used in the chilled water, preheat hot water and reheat hot water systems  must meet the following requirements:
	1. After flushing the system in accordance with SECTION 232113 - HYDRONIC PIPING as well as removing all of the flushing water (and proving the system is clean), the system shall then be filled with an antifreeze solution that exactly matches the anti...
	2. Manufacturers:  For estimation purposes, the Contractor shall assume the propylene glycol solution shall be one of the following:
	a. Dow Chemical.
	b. Houghton Chemical Corporation.
	c. Interstate Chemical Company, Inc.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install glycol for the following systems at the concentrations shown below:
	1. The existing preheat hot water loop is a 40% propylene glycol / 60% water solution. Preheat coil HC-6 ties into the existing preheat hot water loop.
	2. The existing chilled water loop system is 25% propylene glycol / 75% water solution. Chilled water coil CC-6 ties into the existing chilled water loop.
	3. The existing reheat hot water loop is a 30% propylene glycol / 70% water solution. All new VAV box reheat coils are tied into this existing loop.
	4. For each of the systems outlined above (preheat hot water, chilled water and reheat hot water), the contractor shall obtain shop drawings from the East Stadium Expansion project and provide exactly the same glycol and water mixture as was used on E...
	5. Include the following:
	a. Flush and clean the system as outlined in Section new or lightly corroded existing systems with a 1% to 2% solution of trisodium phosphate in water prior to the installation of the propylene glycol fluid.
	b. Extensively corroded existing systems should be cleaned by an industrial cleaning company and all necessary replacements and repairs should be made.
	c. Use same exact water /glycol solution heat transfer fluid as was used for East Stadium Expansion project. There shall be no exceptions / deviations from the chemical formulation of the glycol /water solution used that was used for East Stadium Expa...



	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Make piping connections between HVAC water-treatment equipment and dissimilar-metal piping with dielectric fittings.  Dielectric fittings are specified in Division 23 Section "Common Work Results for HVAC."

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	B. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Inspect field-assembled components and equipment installation, including piping and electrical connections.
	2. Inspect piping and equipment to determine that systems and equipment have been cleaned and flushed before introducing chemicals for water-treatment system.  Flushing procedure is specified in Section 232113.
	3. Place HVAC water-treatment system into operation and calibrate controls during the preliminary phase of HVAC systems' startup procedures.
	4. Do not enclose, cover, or put piping into operation until it is tested and satisfactory test results are achieved.
	5. Test for leaks and defects.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	6. Leave uncovered and unconcealed new, altered, extended, and replaced water piping until it has been tested and approved.  Expose work that has been covered or concealed before it has been tested and approved.
	7. Cap and subject piping to static water pressure of 1T50 psig1T4T (345 kPa)4T above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow test pressure to stand for four hours.  Leaks and lo...
	8. Repair leaks and defects with new materials and retest piping until no leaks exist.

	D. Perform a solution analysis test on the glycol system within 7 to 14 days of filling the system to provide a baseline for the system.  Test shall be performed through the company providing the glycol.
	E. Remove and replace malfunctioning units and retest as specified above.
	F. Occupancy Adjustments:  Within 12 months of Substantial Completion, perform two separate water analyses to prove that water quality is within performance requirements specified in this Section.  Perform analyses at least 60 days apart.  Submit writ...
	G. Comply with ASTM D 3370 and with the following standards:
	1. Silica:  ASTM D 859.
	2. Acidity and Alkalinity:  ASTM D 1067.
	3. Iron:  ASTM D 1068.
	4. Water Hardness:  ASTM D 1126.


	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain HVAC water-treatment systems and equipment.  Refer to Division 01 Section "Demonstration and Training."
	B. Training:  Provide a "how-to-use" self-contained breathing apparatus video that details exact operating procedures of equipment.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Sealants and gaskets.
	5. Hangers and supports.
	6. Fabric ductwork.

	B. Related Sections:
	1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible".
	B. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.

	1.4 SUBMITTALS
	A. Product Data:  For each type of the following products:
	1. Sealants and gaskets.
	2. Fabric Ductwork Systems
	a. Provide detailed drawings confirming configuration of Fabric Tensioning System (components, support locations, segment lengths) and Dispersion System (diameter, lengths, and airflow).
	b. Provide detailed installation instructions for components to be installed.
	c. Provide warranty and maintenance documentation.


	B. Shop Drawings:
	1. Factory- and shop-fabricated ducts and fittings.
	2. Penetrations through fire-rated and other partitions.
	3. Hangers and supports, including methods for duct and building attachment and vibration isolation.
	4. Fabric Ductwork Systems
	a. Submit manufacturer’s drawings.
	b. Submit documented design support information including duct sizing, flow/balancing devices, vent and orifice location, vent and orifice sizing, length, and suspension.  Parameters for design, including maximum air temperature, velocity, pressure an...


	C. Welding certificates.
	D. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."
	C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6.4.4 - "HVAC System Construction and Insulation."
	D. University of Nebraska Lincoln DESIGN GUIDELINES FOR FACILITIES CONSTRUCTION Requirements
	1. All work performed under this section of the specifications will comply with all codes, laws, standards and governing bodies except as noted herein.  Where the drawings and/or specifications are more restrictive than the codes, laws, standards and ...



	PART 2 -  PRODUCTS
	2.1 UNIVERSITY OF NEBRASKA LINCOLN DESIGN GUIDELINES FOR FACILITIES CONSTRUCTION REQUIREMENTS
	A. All work performed under this section of the specifications will comply with all codes, laws, standards and governing bodies except as noted herein.  Where the drawings and/or specifications are more restrictive than the codes, laws, standards and ...
	B. The following are ductwork requirements as outlined in the 2011 Edition of the University of Nebraska Lincoln DESIGN GUIDELINES FOR FACILITIES CONSTRUCTION:
	1. The air distribution system shall be completely cleaned on the interior before any fans are energized.
	2. All supply ductwork on the inlet side of terminal units shall be constructed to 4-inch minimum pressure class construction.
	3. All supply ductwork on the downstream side of terminal units shall be constructed to 2-inch minimum pressure class construction.
	4. Duct joining method for round ducts shall "Ductmate-Spiralmate" or equivalent.
	5. Duct joining method for rectangular ducts shall be "Ductmate 25 or 35. S-lock and drive cleat joined ductwork is not acceptable.
	6. All duct joints shall be sealed air tight with flange-type connections. All joints shall be inspected before any insulation is applied.
	7. The maximum transition angle for convergent airflow is 20 degrees.  The maximum transition angle for divergent airflow is 30 degrees. Abrupt transitions are not be permitted. Transitions between air handling units and ductwork shall be designed for...


	2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Ductmate 25 or 35, no exceptions.
	C. Longitudinal Seams:  Pittsburgh lock, no exceptions.
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 2, "Fittings and Other Construction," for static-press...

	2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Lindab Inc.
	b. McGill AirFlow LLC.
	c. SEMCO Incorporated.
	d. Sheet Metal Connectors, Inc.
	e. Spiral Manufacturing Co., Inc.


	B. Transverse Joints:  Fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class,  materials involved, duct-support intervals, and other provisions ...
	1. Transverse Joints All Duct Sizes:  Flanged.

	C. Longitudinal Seams:  Pittsburgh lock shall be used on all longitudinal seams.
	D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing r...

	2.4 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  1TG601T4T (Z180)4T.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized. (paint grip).

	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	D. Tie Rods:  Galvanized steel, 1T1/4-inch1T4T (6-mm)4T minimum diameter for lengths 1T36 inches1T4T (900 mm)4T or less; 1T3/8-inch1T4T (10-mm)4T minimum diameter for lengths longer than 1T36 inches1T4T (900 mm)4T.

	2.5 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum 65 percent.
	3. Shore A Hardness:  Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC:  Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class:  1T10-inch wg1T4T (2500 Pa)4T, positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel sheets.

	C. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.
	6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	E. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 1T3 cfm/100 sq. ft. at 1-inch wg1T4T (0.14 L/s per sq. m at 250 Pa)4T and shall be rated for 1T10-inch wg1T4T (2500-Pa)4T static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.


	2.6 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 1TTable 4-11T4T (Table 4-1M)4T, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	1. The ductwork within the Stadium Concourse area shall not be supported using steel cables i.e. “Gripple”.
	2. With the exception of the Stadium Concourse area ductwork and due to limit space within the building it is recommended that Gripple Hang-Fast Wire Duct Hanger Systems Numbers 2, 3, and 4 be used as much as possible. Per SMACNA testing, the Gripple ...
	3. The Contractor shall provide the necessary supports / sway bracing to prevent ductwork from movement when using the Gripple Hang-Fast Wire Duct Hanger Systems.
	4. For externally insulated rectangular ductwork systems use the Gripple Wire Duct Hanger Systems, with cradle and corner saddles to provide uniform support and to prevent puncturing the vapor barrier.
	5. The basis of this Wire Hanger specification is Gripple Inc. Alternate manufacturers who comply with this specification will be considered.  The use of "Gripple" language within this specification is not intended to limit the manufacturers.
	6. Wire (Gripple) hangers may be used to suspend ductwork only.
	7. Wire (Gripple) hangers consist of a pre-formed wire rope sling with either a ferruled loop, permanently fixed threaded 1/4-inch (or 3/8-inch) stud, or permanently fixed nipple end with toggle, at one end or hook or eyelet.
	8. Only wire and or supports and parts supplied by the wire manufacturer shall be used with the system. All end fixings must be supplied by the same manufacturer as the wire rope. There shall be no mix and match parts and or wire of varying manufactur...
	9. Quality Assurance / Standards
	a. Wire (Gripple) hangers have been independently tested by UL, CSA and SMACNA, approved by ULC and CSA and comply with the requirements of DW/144 and BSRIA   - Wire Rope Suspension Systems. Wire rope used shall be manufactured to BS EN 12385: 2002.

	10. Product Selection
	a. The contractor shall select the correct specification of wire (Gripple) hanger to use for supporting each particular service from Table 1 below:
	b. Table 1 Wire (Gripple) Hanger Safe Working Loads
	Wire Rope Size  Working Load limit (lbs)
	No.1      0-22 lbs
	No.2      23-100 lbs
	No.3      101-200 lbs
	No.4      210 -495 lbs
	No.5      496 – 715 lbs
	c. Each rope size is designated with a maximum Safe Working Load limit (which incorporates a 5:1 safety factor).
	d. Where the installed wire rope is not vertical then the working load limit shall be reduced in accordance with the recommendations given in the manufacturer’s handbook.
	e. No in-line joints shall be made in the wire rope.


	D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	E. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.


	2.7 FABRIC DUCTWORK SYSTEMS
	A. The basis of this specification is Ductsox SkeleCore FTS (Fabric Tensioning System). Use of name SkeleCore in this specification is not intended in any way to limit or restrict competition.
	B. Fabric ductwork must be classified by Underwriter's Laboratories in accordance with the 25/50 flame spread/smoke developed requirements of NFPA 90 A.
	C. Fabric ductwork must have an acceptable evaluation report from ICBO ES.
	D. Fabric ductwork shall be used only at specific locations as noted on the drawings.
	E. Manufacturer:  Subject to compliance with requirements, provide products manufactured in the United States.
	1. DuctSox SkeleCore FTS (Fabric Tensioning System).
	2. Fabricair.
	3. KE Fibertec.

	F. Fabric Air Dispersion System:
	1. SkeleCore FTS (Fabric Tensioning System): Air diffusers shall be constructed with internal tensioning frame.
	2. The Ductsox SkeleCore FTS shall maintain the fabric duct round and taut at all times, with or without air pressure.
	3. System shall cylindrically tension the fabric along the entire length of the fabric duct.
	4. Tensioning system shall include full 360 degree tensioning and intermediate rings with quick connection spacer tubes concealed inside the fabric system.
	5. Interior structure shall include multiple mechanically adjustable tension devices.  To provide proper textile tensioning, structural and fabric duct system shall be configured in segments of no more than 45 feet.
	6. Fabric duct components supported solely by metal cylindrical rings.
	7. Each cylindrical ring shall require vertical metal to metal vertical cable safety attachment.

	G. Sedona-XM Fabric with SkeleCore FTS:  Air diffusers shall be constructed of a woven fire retardant fabric complying with the following physical characteristics:
	1. Polyester, treated with a machine washable anti-microbial agent by the fabric manufacturer.
	2. Non-linting filament yarn to meet the requirements of ISO Class 3 environment, and 100% flame retardant.
	3. Weight:  6.75 oz./sq. yd. per ASTM D 3776.
	4. Color:  To be determined.
	5. Air Permeability:  2 +2 -1 ASTM D 737, Frazier.
	6. Temperature Range:  0 degrees F to 180 degrees F.

	H. Systems Fabrication Requirements:
	1. Fabric duct system shall be constructed in modular lengths (zippered) with proper radial securing clips (inlets, end caps and mid-sections) and top access zippers for vertical cable safety attachment.
	2. Integrated air dispersion outlets (orifices or nozzles) shall be specified and approved by manufacturer.
	a. Dispersion Vent Width:  0.125 - 2 inches.
	b. Width of location of linear vents shall be approved by manufacturer.

	3. Inlet connection to metal duct via fabric draw band with anchor patches as supplied by manufacturer.
	4. Anchor patches shall be secured to metal duct via zip screw fasteners supplied by the Contractor.
	5. Inlet connection shall include zipper for easy removal / maintenance.
	6. Lengths shall include required intermediate zippers as specified by manufacturer.
	7. System shall include Adjustable Flow Devices (AFD) to balance turbulence, airflow and distribution as needed.  Flow restriction device shall include ability to adjust the airflow resistance from 0.06 – 0.60 in w.g. static pressure.
	8. End cap shall include zipper for easy maintenance.
	9. Each section of the fabric duct shall include identification labels documenting order number, section diameter, section length, piece number, code certifications and other pertinent information.
	10. Fabric system shall include connectors to attach to suspension system indicated below.
	11. Any deviation from a straight run shall be made using a gored elbow or an efficiency tee.  Normal 90 degree elbows shall be 5 gores and the radius of the elbow shall be 1.5 times the diameter of the fabric ductwork.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1T1 inch1T4T (25 mm)4T, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openi...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 INSTALLATION OF FABRIC AIR DISPERSION SYSTEM
	A. Install suspension system in accordance with the requirements of the manufacturer.  Instructions for installation shall be provided by the manufacturer with product.
	B. The fabric duct shall generally be installed as high as possible within the physical constraints of the space. To that end, the vertical cable cables extending from the building structure to the cylindrical ring shall be as short as physically poss...
	C. The Ductsox SkeleCore FTS is a fabric support system constructed of lightweight metallic rings and aluminum Spacer Tubing.
	1. The Ductsox SkeleCore FTS (Fabric Tensioning System) shall provide cylindrical tensioning to keep the fabric round and taut at all times.

	D. The Ductsox  SkeleCore FTS Fabric duct components are supported solely by metal cylindrical rings.  Each cylindrical ring shall require vertical metal to metal vertical cable safety attachment.
	E. Cleaning And Protection Of Fabric Duct Systems
	1. Clean air handling unit and ductwork prior to the fabric ductwork system installation.  Clean external surfaces of foreign substance which may cause corrosive deterioration of facing.
	2. Temporary Closure:  At ends of ducts which are not connected to equipment or distribution devices at time of ductwork installation, cover with polyethylene film or other covering which will keep the system clean until installation is completed.
	3. If the fabric ductwork system becomes soiled during the installation, it shall be removed and cleaned following the manufacturers standard terms of laundry.


	3.4 DUCT SEALING
	A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and as described herein below:
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Outdoor, Supply-Air Ducts:  Seal Class A.
	3. Outdoor, Exhaust Ducts:  Seal Class C.
	4. Outdoor, Return-Air Ducts:  Seal Class A.
	5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 1T2-Inch wg1T4T (500 Pa)4T and Lower:  Seal Class A.
	6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 1T2-Inch wg1T4T (500 Pa)4T:  Seal Class A.
	7. Unconditioned Space, Exhaust Ducts:  Seal Class C.
	8. Unconditioned Space, Return-Air Ducts:  Seal Class B.
	9. Conditioned Space, Supply-Air Ducts in Pressure Classes 1T2-Inch wg1T4T (500 Pa)4T and Lower:  Seal Class C.
	10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 1T2-Inch wg1T4T (500 Pa)4T:  Seal Class B.
	11. Conditioned Space, Exhaust Ducts:  Seal Class B.
	12. Conditioned Space, Return-Air Ducts:  Seal Class C.


	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Do not use powder-actuated concrete fasteners.

	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 1TTable 4-11T4T (Table 4-1M)4T, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing...
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 1T16 feet1T4T (5 m)4T.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	G. Installation of Wire Hanger (Gripple Hangers)
	1. Within the Stadium Concourse area the ductwork shall not be supported using steel cables i.e. “Gripple”.
	2. For areas other than the Stadium Concourse:
	a. The wire (Gripple) hangers shall be fixed / attached to the existing building structure.
	b. Grip Loop end can be wrapped around purlins, beams, roof trusses and other accessible building features.
	c. Grip Stud end can be fixed / attached with suitable anchors into concrete ceilings and structures, metal decking and pressed metal brackets (using nuts).
	d. Grip Toggle end can be fixed / attached to profile roof cladding, light fittings and luminaries.
	e. Other wire rope (Gripple) systems can be fixed / attached to an approved structure, as determined by the Engineer. The Wire (Gripple) hangers shall not be attached to any other services, without the approval of the Engineer.
	f. All end fixings must be supplied by the same manufacturer as the wire rope. There shall be no mix and match parts and or wire of varying manufacturers.
	g. It is recommended that the ductwork be installed low and adjusted upwards to the required level with the Gripple.
	1) Should the object require lowering, the grip can be unlocked using a setting key allowing the suspension to be lowered or lengthened. When unlocking the grip, the weight of the suspended object must be independently supported.

	h. The wire rope must not be damaged, twisted or deformed in any way prior to, or during, installation. Any such wire rope that is damaged, twisted or deformed in any way must be discarded and replaced.
	i. When installing wire (Gripple) hangers the angle between the ropes when exiting the Gripple must never exceed 60 degrees.
	j. Lubricants, paint or any other coating should not be applied to the wire (Gripple) hanger as it may impair its performance.
	k. Wire (Gripple) hangers should always be installed in accordance with all the manufacturer’s recommendations.
	l. The use of Gripple cable hangers on Insulated duct is a permitted installation under the guidelines of SMACNA. When Gripple hangers are used on insulated ducts, the following installation technique shall be followed:
	1) When installing Gripple cable hangers on the outside of the insulation, care must be taken not to damage insulation. Where the cable comes into physical contact with the insulation, the Installer shall use plastic sheathing over the cable. Gripple ...
	2) For externally insulated rectangular ductwork systems use the Gripple Wire Duct Hanger Systems, with cradle and corner saddles to provide uniform support and to prevent puncturing the vapor barrier.

	m. Gripple hangers are available from the manufacturer:
	Contact: Roger Aisladie
	US Technical Manager
	Tel: 630-220-1032 (US)
	Tel: 519-636-2699 (Canada)
	Web: www.gripple.com




	3.6 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.7 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and application requirements are s...

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each test.
	2. Test the following systems:
	a. Ducts with a Pressure Class Higher Than 1T3-Inch wg1T4T (750 Pa)4T:  Test representative duct sections totaling no less than 25 percent of total installed duct area for each designated pressure class.

	3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	4. Test for leaks before applying external insulation.
	5. Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not pressurize systems above maximum design oper...
	6. Give seven days' advance notice for testing.

	C. Duct System Cleanliness Tests:
	1. Visually inspect duct system to ensure that no visible contaminants are present.
	2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."
	a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not exceed 0.75 mg/100 sq. cm.


	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.9 DUCT CLEANING
	A. Clean new duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	1. Create new openings and install access panels appropriate for duct static-pressure class if required for cleaning access.  Provide insulated panels for insulated duct.  Patch insulation as recommended by manufacturer.  Comply with Division 23 Secti...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	C. Particulate Collection and Odor Control:
	1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron-size (or larger) particles.
	2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC system, and locate exhaust downwind and away from air intakes and other points of entry into building.

	D. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, condensate drain pans, filters and filter sections, and condensate collectors and drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.
	7. Dedicated exhaust and ventilation components and makeup air systems.

	E. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts or duct accessories.
	4. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	5. Provide drainage and cleanup for wash-down procedures.
	6. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  Apply antimicrobial agents according to manufacturer's written instructions after removal of surface deposits and debris.


	3.10 START UP
	A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.11 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	1. Ducts downstream of  Terminal Units:
	a. Pressure Class:  Positive 1T2-inch wg1T4T (500 Pa)4T.
	b. Minimum SMACNA Seal Class:  A.

	2. Ducts Connected to Variable-Air-Volume Air-Handling Units:
	a. Pressure Class:  Positive 1T4-inch wg1T4T (1000 Pa)4T.
	b. Minimum SMACNA Seal Class:  A.


	C. Return Ducts:
	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class:  Positive or negative 1T4-inch wg1T4T (750 Pa)4T.
	b. Minimum SMACNA Seal Class:  B.


	D. Exhaust Ducts:
	1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
	a. Pressure Class:  Negative 1T2-inch wg1T4T (500 Pa)4T 1T3-inch wg1T4T (750 Pa)4T.
	b. Minimum SMACNA Seal Class:  C if negative pressure, and A if positive pressure.


	E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class:  Positive or negative 41T-inch wg1T4T (1000 Pa)4T.
	b. Minimum SMACNA Seal Class:  A.


	F. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel.

	G. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows."

	2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-3, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Radius-to Diameter Ratio: 1.5.

	b. Round Elbows, 1T12 Inches1T4T (305 mm)4T and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 1T14 Inches1T4T (356 mm)4T and Larger in Diameter:  Welded.


	H. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-6, "Branch Connections."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  Spin in.

	2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees."  Saddle taps are permitted in existing duct.
	a. Velocity 1T1000 to 1500 fpm1T4T (5 to 7.6 m/s)4T:  Conical tap.
	b. Velocity 1T1500 fpm1T4T (7.6 m/s)4T or Higher:  45-degree lateral.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manual volume dampers.
	2. Control dampers.
	3. Fire dampers.
	4. Smoke dampers.
	5. Combination fire and smoke dampers.
	6. Flange connectors.
	7. Turning vanes.
	8. Duct-mounted access doors.
	9. Flexible connectors.
	10. Flexible ducts.
	11. Duct accessory hardware.

	B. Related Sections:
	1. Division 28 Section "Fire Detection and Alarm" for duct-mounted fire and smoke detectors.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. LEED Submittal:
	1. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."

	C. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with AMCA 500-D testing for damper rating.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roll...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  1TG601T4T (Z180)4T.
	2. Exposed-Surface Finish:  Mill phosphatized.

	C. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2  finish for concealed ducts and No. 4 finish for exposed ducts.
	D. Aluminum Sheets:  Comply with 1TASTM B 2091T4T (ASTM B 209M)4T, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	E. Extruded Aluminum:  Comply with 1TASTM B 2211T4T (ASTM B 221M)4T, Alloy 6063, Temper T6.
	F. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	G. Tie Rods:  Galvanized steel, 1T1/4-inch1T4T (6-mm)4T minimum diameter for lengths 1T36 inches1T4T (900 mm)4T or less; 1T3/8-inch1T4T (10-mm)4T minimum diameter for lengths longer than 1T36 inches1T4T (900 mm)4T.

	2.2 MEDIUM DUTY BACKDRAFT DAMPERS
	A. Provide and install, as shown on plans and/or schedules, counterbalanced backdraft dampers meeting or exceeding the following criteria:  Frame shall be constructed of 0.090-inch type 6063-T5 extruded aluminum with welded mitered corners and conceal...
	B. Blades shall be 0.050-inch type 6063-T5 extruded aluminum with extruded PVC blade seals mechanically fastened to blade edge.  Adhesive type seals are not acceptable.
	C. Bearings shall be long life synthetic type.  Blade linkage shall be concealed in frame for low pressure drop.  Standard of acceptance: Nailor Industries Model 1370.
	D. Counterbalances shall be of plated steel, mounted on rear of blades (in the airstream) and shall be field adjustable.
	E. Basis of Design:  Nailor Industries Model 130CB.

	2.3 MANUAL VOLUME DAMPERS
	A. General:  Factory fabricated with required hardware and accessories.  Stiffen damper blades for stability.  Include quadrants or adjustment rod and lock screw to lock dampers in a fixed position.  Close duct penetrations for damper components to se...
	B. Volume Dampers:  Multiple- or single-blade, parallel- or opposed-blade design as indicated, low-leakage rating, with linkage outside airstream, and suitable for horizontal or vertical applications.
	1. Steel Frames:  Hat-shaped, galvanized steel channels, minimum 18 gage, with mitered and welded corners; frames with flanges where indicated for attaching to walls; and flangeless frames where indicated for installing in ducts.

	C. Rectangular ducts smaller than 20 inches wide, or under 12 inches tall may rectangular or square single blade manual balancing dampers:
	1. Frame shall be constructed of 18 gauge galvanized steel with structural ribs for maximum strength and low profile for maximum free area.
	2. Blades shall be constructed of 20 gauge galvanized steel up to 20" x 12" size.
	3. Blade shafts to be 1/4-inch square plated steel, complete with a hand locking quadrant for positive setting of blade at any position.  Provide with stand-off bracket for hand quadrant for externally insulated ducts.
	4. Basis of Design: Nailor Industries Model 1870.

	D. Rectangular ducts larger than 20 inches wide, or taller than 12 inches shall be multi-blade damper of parallel or opposed blade pattern with maximum blade sizes 12 inches x 72 inches.
	1. Frame shall be constructed of 16 gauge galvanized steel hat channel with mitered corners and die-formed corner gussets for rigidity and structural strength equivalent to 13 gauge channel type frames.
	2. Blades shall be of triple-vee design, 16 gauge galvanized steel, on maximum 6-inch centers, in parallel or opposed blade pattern configuration.
	3. Blade axles shall be 1/2-inch diameter plated steel, double thru-bolted to blade at each end. Hex or square friction-fit, or press-fit axles are not acceptable. Bearings shall be molded synthetic type. Blade linkage shall be zero-maintenance, out o...
	4. Basis of design:  Nailor Industries Model 1810 (parallel blade) or Model 1820 (opposed blade).

	E.  Round Balancing Dampers:
	1. Frame shall be constructed of 22 gauge corrosion resistant steel with roll-formed stiffening beads up to 12-inch diameter and 20 gauge over 12-inch diameter..
	2. Blades shall be constructed of 22 gauge corrosion resistant steel up to 12-inch diameter;  and 20 gauge over 12-inch diameter.
	3. Blade shaft shall be 1/4-inch square plated steel, complete with a hand locking quadrant for positive setting of blade at any position. Provide with stand-off bracket for hand quadrant for externally insulated ducts.
	4. Basis of design:  Nailor Industries Model 1890.


	2.4 CONTROL DAMPERS
	A. Automatic Control Dampers will be furnished by UNL Building Systems Management Control Group but will be installed by the Mechanical Contractor.  The UNL Building Systems Management Control Group will provide all control wiring to dampers.

	2.5 DYNAMIC CURTAIN TYPE FIRE DAMPER
	A. Provide and install, as shown on plans and as described in specifications, dynamic rated fire dampers meeting or exceeding the following criteria:
	1. Fire dampers shall meet the requirements of NFPA 90A and shall be manufactured, tested and labeled in accordance with UL 555 Safety Standard for Fire Dampers - Sixth Edition, June 1999, including Dynamic Closure Test (formerly the Operation Test).
	2. Dampers shall be classified for dynamic closure against an airflow velocity of 2000 fpm at 4-inch w.g. static pressure differential (across closed damper).
	3. Each fire damper shall bear a UL 1-1/2 hour fire resistance rating label in addition to label verifying the airflow and closure pressure ratings as established by the Dynamic Closure Test. Each fire damper shall also be marked with the words "For u...
	4. Each fire damper shall be complete with a 165 F (74 C) UL Listed fusible link.
	5. Fire dampers shall each include a steel sleeve of appropriate length/gauge and retaining angles, supplied by damper manufacturer to ensure proper installation in accordance with damper manufacturer’s instructions.
	6. Contractor shall provide and install an access door at each fire damper, of appropriate size to allow for inspection, testing and fusible link replacement
	7. Data submitted for approval shall include confirmation of UL qualifications in addition to manufacturer’s installation instructions.
	8. Dynamic 1-1/2 hour rated dampers shall be Nailor Industries Models D0120 (Type B) and D0130 (Type C).


	2.6 SMOKE DAMPERS
	A. General Requirements:  Label according to UL 555S by an NRTL.
	B. Smoke Detector:  Integral, factory wired for single-point connection.
	C. Frame shall be constructed of 16 gauge galvanized steel hat channel with mitered corners reinforced with die-formed corner gussets for strength. Blades shall be 14 gauge equivalent galvanized steel formed double skin, airfoil design, on 5-1/2-inch ...
	D. Dampers shall be opposed blade configuration with an interlocking blade design that provides complete smoke seal under elevated temperature conditions when in closed position.
	E. Blade axles shall be 1/2-inch diameter plated steel, double bolted at each end of blade to provide positive locking connection. Hex or square friction-fit, or press-fit axles are not acceptable.
	F. Bearings shall be self-lubricating oilite bronze type. Blade linkage shall be zero-maintenance, concealed in frame, out of airstream. Jamb seals shall be compression type stainless steel.
	G. Dampers shall meet the requirements of NFPA 90A and 92A and shall be classified as a Class I Leakage Rated (Smoke) Damper under UL 5558 at an elevated temperature of 350 F and each damper shall bear a UL label verifying same.
	H. Dampers shall be suitable for use in dynamic or static smoke control systems. Dampers shall have been operation tested by UL to a minimum rated airflow of 2000 fpm velocity with blades fully open, at a rated static pressure differential of 4-inch w...
	I. Submitted pressure drop data shall be based on tests in accordance with AMCA Standard 500-D and shall demonstrate a maximum pressure drop of .02-inch w.g. @ 849 fpm across a 36-inch x 36-inch damper.
	J. Actuators:  Electric actuators shall be factory installed by the damper manufacturer and shall have been tested and classified together under UL 555S at an elevated temperature of 350 F.  Actuators shall incorporate an internal spring-return mechan...
	1. Type:
	a. Electric, 120V AC, 60Hz, 2-position, fail close.

	2. Mounting:
	a. External.


	K. Dampers shall comply with the requirements of AMCA 511 Certified Ratings Program and be qualified to bear the AMCA Seal for Air Performance. Standard of acceptance:
	L. Position Indicator Package:
	1. Provide as a factory installed option, a position indicator package for combination fire/smoke, smoke and control dampers.  The position indicator package operates as a function of the damper blade position and provides the ability to remotely indi...
	2. The position indicator package shall incorporate two SPDT switches and shall provide a positive open or closed signal when used in conjunction with remote indicator lights.

	M. Basis of Design:  Nailor Industries Model 1210.

	2.7 COMBINATION FIRE AND SMOKE DAMPERS (AIRFOIL BLADE TYPE)
	A. Frame shall be constructed of 16 gauge galvanized steel hat channel with mitered corners reinforced with die-formed corner gussets for strength.
	B. Blades shall be 14 gauge equivalent galvanized steel formed double skin, airfoil design, on 5-1/2-inch centers. Dampers shall be of opposed blade configuration with an interlocking blade design that provides complete flame and smoke seal under fire...
	C. Blade axles shall be plated steel, double bolted at each end of blade to provide positive locking connection. Hex or square friction-fit, or press-fit axles are not acceptable.
	D. Bearings shall be self-lubricating oilite bronze type.
	E. Blade linkage shall be zero-maintenance, concealed in frame, out of airstream.
	F. Jamb seals shall be compression-type stainless steel.
	G. Dampers shall meet the requirements of NFPA 90A, 92A and 92B. Dampers shall be classified by Underwriter's Laboratories and labeled as a 1 1/2,  Fire Damper under UL 555, and as a Class I Smoke Damper under UL 555S at an elevated temperature of 350...
	H. Dampers shall be supplied with factory installed sleeves of minimum 16-inch length. (Sleeve depth shall be field verified by contractor). Factory sleeves shall be caulked to UL requirements and shall be 20 gauge through 84-inch wide, and 18 gauge a...
	I. Actuators:  Electric actuators shall be installed by the damper manufacturer in the factory and shall have been tested and classified under UL 555S with the damper at an elevated temperature of 350 F (177 C). Actuators shall incorporate an internal...
	1. Type:
	a. Electric, 120V AC, 2-position, fail close.

	2. Mounting:
	a. External.


	J.  Each damper shall be equipped with a UL Classified heat responsive device that will cause the damper to close in a controlled manner and lock in a closed position by means of an over center/knee lock linkage, when the duct temperature reaches the ...
	K. Electric Reset Table Link For Combination Fire/Smoke Dampers:
	1. The electric resettable link (ERL) heat sensor is a thermally responsive bimetal disc/thermostat that opens and closes electrical contacts at a specific calibrated temperature.  The ERL is a UL classified heat responsive device.
	2. Provide with a fixed temperature setting of 350 F (177 C) which is the UL listed elevated/degradation temperature of the damper/actuator assembly.
	3. The ERL performs the same function as the fusible link it supercedes, and that is to sense an abnormally high temperature, as caused by a fire and allow the damper to close in order to prevent the spread of fire and smoke.  The sensor interrupts po...
	4. In smoke control mode, when a signal is detected via a normally closed smoke detector connection, the damper will close and remain closed until the smoke signal ceases.  The system will then reset when power is re-applied and the damper will open.
	5. The ERL in combination with a qualified electric or pneumatic actuator provides controlled closure and eliminates the instantaneous damper closure associated with traditional fusible links that can cause damage to the ductwork.
	6. The ERL sensor is of the manual reset type and can be reset after the temperature has cooled down below the sensor set point.
	7. The ERL shall be factory installed and wired together with the associated actuator to meet UL requirements.  If the damper is provided with a pneumatic actuator, an EP switch is required.

	L. Position Indicator Package:
	1. Provide as a factory installed option, a position indicator package for combination fire/smoke, smoke and control dampers.  The position indicator package operates as a function of the damper blade position and provides the ability to remotely indi...
	2. The position indicator package shall incorporate two SPDT switches and shall provide a positive open or closed signal when used in conjunction with remote indicator lights.

	M.  Smoke Detector:  Integral, factory wired for single point connection.
	N. Basis of Design: Nailor Industries Model 1220 (1-1/2 hour rating), Nailor Model 1220-3 (3 hour rating).

	2.8 FLANGE CONNECTORS
	A. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	B. Material:  Galvanized steel.
	C. Gage and Shape:  Match connecting ductwork.

	2.9 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	B. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."
	C. Vane Construction:  Single wall for ducts up to 1T48 inches1T4T (1200 mm)4T wide and double wall for larger dimensions.

	2.10 DUCT-MOUNTED ACCESS DOORS
	A. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," and 2-11, "Access Panels - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches:  1T1-by-1-inch1T4T (25-by-25-mm)4T butt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2.  Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 1T12 Inches1T4T (300 mm)4T Square:  No hinges and two sash locks.
	b. Access Doors up to 1T18 Inches1T4T (460 mm)4T Square:  Two hinges and two sash locks.
	c. Access Doors up to 1T24 by 48 Inches1T4T (600 by 1200 mm)4T:  Three hinges and two compression latches with outside and inside handles.
	d. Access Doors Larger Than 1T24 by 48 Inches1T4T (600 by 1200 mm)4T:  Four hinges and two compression latches with outside and inside handles.



	2.11 FLEXIBLE CONNECTORS
	A. Materials:  Flame-retardant or noncombustible fabrics.
	B. Coatings and Adhesives:  Comply with UL 181, Class 1.
	C. Metal-Edged Connectors:  Factory fabricated with a fabric strip 1T3-1/2 inches1T4T (89 mm)4T wide attached to 2 strips of 1T2-3/4-inch-1T4T (70-mm-)4T wide, 1T0.028-inch-1T4T (0.7-mm-)4T thick, galvanized sheet steel or 1T0.032-inch-1T4T (0.8-mm-)4...
	D. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  26 oz./sq. yd. (880 g/sq. m).
	2. Tensile Strength:  480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N4T/mm)4T in the filling.
	3. Service Temperature:  1TMinus 40 to plus 200 deg F1T4T (Minus 40 to plus 93 deg C)4T.

	E. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight:  1T24 oz./sq. yd.1T4T (810 g/sq. m)4T.
	2. Minimum Tensile Strength:  1T500 lbf/inch1T4T (88 N/mm)4T in the warp and 1T440 lbf/inch1T4T (77 N/mm)4T in the filling.
	3. Service Temperature:  1TMinus 50 to plus 250 deg F1T4T (Minus 45 to plus 121 deg C)4T.


	2.12 FLEXIBLE DUCTS
	A. Insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	1. Pressure Rating:  1T4-inch wg1T4T (1000 Pa)4T positive and 1T0.5-inch wg1T4T (125 Pa)4T negative.
	2. Maximum Air Velocity:  1T4000 fpm1T4T (20 m/s)4T.
	3. Temperature Range:  1TMinus 20 to plus 175 deg F1T4T (Minus 29 to plus 79 deg C)4T.
	4. Insulation R-Value:  Comply with ASHRAE/IESNA 90.1-2004.

	B. Flexible Duct Connectors:
	1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 1T3 through 18 inches1T4T (75 through 460 mm)4T, to suit duct size.  Nylon straps may not be used at connection to diffusers.


	2.13 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.
	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated.
	F. Install fire and smoke dampers according to UL listing.
	G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. At outdoor-air intakes and mixed-air plenums.
	3. Downstream from control dampers.
	4. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors...
	5. Control devices requiring inspection.
	6. Elsewhere as indicated.

	H. Install access doors with swing against duct static pressure.
	I. Access Door Sizes:
	1. Inspection Access:  121T by 12 inches1T4T (300 by 300 mm)4T.
	2. Head and Shoulders Access:  1T18 by 18 inches1T4T (450 by 450 mm)4T.

	J. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	K. Install flexible connectors to connect ducts to equipment.
	L. Connect diffusers to ducts with maximum 31T6-inch1T4T (900-mm)4T lengths of flexible duct clamped or strapped in place.
	M. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.
	N. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.
	5. Operate remote damper operators to verify full range of movement of operator and damper.




	233423-UNL-JULIE.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Ceiling-mounting ventilators.


	1.3 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base fan-performance ratings on sea level.

	1.4 SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated and include the following:
	1. Certified fan performance curves with system operating conditions indicated.
	2. Certified fan sound-power ratings.
	3. Motor ratings and electrical characteristics, plus motor and electrical accessories.
	4. Material thickness and finishes, including color charts.
	5. Dampers, including housings, linkages, and operators.
	6. Fan speed controllers.

	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. AMCA Compliance:  Products shall comply with performance requirements and shall be licensed to use the AMCA-Certified Ratings Seal.
	C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards.
	D. UL Standard:  Power ventilators shall comply with UL 705.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with protective crating and covering.
	B. Disassemble and reassemble units, as required for moving to final location, according to manufacturer's written instructions.
	C. Lift and support units with manufacturer's designated lifting or supporting points.


	PART 2 -  PRODUCTS
	2.1 CEILING-MOUNTING VENTILATORS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Coolair Corp.
	2. Ammerman; General Resource Corp.
	3. Breidert Air Products.
	4. Broan Mfg. Co., Inc.
	5. Carnes Company HVAC.
	6. Dayton Electric Manufacturing Co.; a division of W. W. Grainger, Inc.
	7. FloAire.
	8. Greenheck.
	9. JencoFan; Div. of Breidert Air Products.
	10. Loren Cook Company.
	11. NuTone Inc.
	12. Penn Ventilation.

	C. Description:  Centrifugal fans designed for concealed in-line applications.
	D. Housing:  Steel, lined with acoustical insulation.
	E. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, and fan wheel shall be removable for service.
	F. Electrical Requirements:  Junction box for electrical connection on housing and receptacle for motor plug-in.
	G. Accessories:
	1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less than 50 percent.
	2. Isolation:  Rubber-in-shear vibration isolators.


	2.2 MOTORS
	A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment."

	2.3 SOURCE QUALITY CONTROL
	A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data."  Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certif...
	B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of Testing Fans for Rating."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install units level and plumb.
	B. Ceiling Units:  Suspend units from structure; use steel wire or metal straps.  Support suspended units from structure using threaded steel rods and elastomeric hangers.
	C. Install units with clearances for service and maintenance.
	D. Label units according to requirements specified in Division 23 Section "Identification for HVAC Piping and Equipment."

	3.2 CONNECTIONS
	A. Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specifi...
	B. Install ducts adjacent to fans to allow service and maintenance.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and connections to ducts and electrical components are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that cleaning and adjusting are complete.
	4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and install belt guards.
	5. Adjust damper linkages for proper damper operation.
	6. Verify lubrication for bearings and other moving parts.
	7. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems are in fully open position.
	8. Disable automatic temperature-control operators, energize motor and adjust fan to indicated rpm, and measure and record motor voltage and amperage.
	9. Shut unit down and reconnect automatic temperature-control operators.
	10. Remove and replace malfunctioning units and retest as specified above.

	B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	3.4 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	C. Lubricate bearings.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Shutoff, single-duct air terminal units.
	2. Fan powered air terminal units.


	1.3 SUBMITTALS
	A. Product Data:  For each type of the following products, including rated capacities, furnished specialties, sound-power ratings, and accessories.
	1. Air terminal units.
	2. Liners and adhesives.
	3. Sealants and gaskets.

	B. Shop Drawings:  For air terminal units.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.
	3. Hangers and supports, including methods for duct and building attachment and vibration isolation.

	C. Field quality-control reports.
	D. Operation and Maintenance Data:  For air terminal units to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Instructions for resetting minimum and maximum air volumes.
	2. Instructions for adjusting software set points.


	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."


	PART 2 -  PRODUCTS
	2.1 AIR TERMINAL UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Krueger.
	2. Nailor Industries Inc.
	3. Price Industries.
	4. Titus.


	2.2 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS
	A. Configuration:  Volume-damper assembly inside unit casing with control components inside a protective metal shroud.
	B. Casing:  1T0.034-inch1T4T (0.85-mm)4T steel, single wall.
	1. Casing Lining:  Unit casing shall be lined with 1-inch thick, 1-1/2 lb. density cellular liner option consisting of a polyolefin, closed cell, foam insulation that has a smooth surface and is typically used in fiber free applications. The liner sha...
	2. Air Inlet:  Round stub connection or S-slip and drive connections for duct attachment.
	3. Air Outlet:  S-slip and drive connections.
	4. Access:  Provide access door for access to parts requiring service, adjustment, or maintenance; with airtight gasket.
	5. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.

	C. Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
	D. Hydronic Coils:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 1T0.1 inch1T4T (2.5 mm)4T, and rated for a minimum working pressure of 1T200 psig1T4T (1380 kPa)4T and a maximum entering-water temperature of 1T220 deg F1T4...
	E. Terminal Unit Controller:  Pressure-independent, variable-air-volume controller with electronic airflow transducer with multipoint velocity sensor at air inlet, factory calibrated to minimum and maximum air volumes.  All control components other th...

	2.3 FAN POWERED TERMINAL UNITS
	A. Fan powered terminal units shall be completely factory assembled and wired, with blower, blower motor, mixing plenum, primary air damper and hydronic heating coil contained in a single unit housing.
	B. Certification and Listing Agencies:
	1. Terminals shall be certified by use of the ARI Standard 880-98 Certification Program and carry the ARI seal. The terminal unit shall be ETL listed as a complete assembly.  All electrical components shall be UL listed and installed in accordance wit...

	C. Unit Construction:
	1. The terminal unit casing shall be minimum 22-gauge galvanized steel, internally lined as specified below. The terminal shall have a round duct collar for the primary air connection and a rectangular discharge suitable for flanged duct connection.  ...

	D. Insulation:
	1. Unit casing shall be lined with 1-inch thick, 1-1/2 lb. density cellular liner option consisting of a polyolefin, closed cell, foam insulation that has a smooth surface and is typically used in fiber free applications. The liner shall not support m...

	E. Primary Air Damper:
	1. The primary air damper assembly shall be constructed of heavy gage galvanized steel with solid shaft rotating in self lubricating Delrin bearings.  Damper shaft shall be marked on the end to indicate damper position.  Damper blade shall incorporate...

	F. Access:
	1. The terminal unit casing shall have a bottom access panel which allows removal of fan and servicing of terminal without disturbing duct connections.

	G. Fan Motor Assembly:
	1. Fan shall be of the forward curve, centrifugal type.
	2. ECM Fan Motor: The fan motor shall be 120, 208/240, or 277 Volt (as scheduled), Single-Phase ECM (electronically commutated motor) fan motors including a VCU speed controller. The VCU fan speed control is manually field set and is field adjustable ...

	H. Sound Ratings:
	1. Sound ratings for the terminals shall not exceed the NC at the inlet static pressure, and discharge static pressure as shown on the schedule.  Sound performance shall be ARI certified.  The radiated and discharge path attenuation function for the s...

	I. Hydronic Coils:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 1T0.1 inch1T4T (2.5 mm)4T, and rated for a minimum working pressure of 1T200 psig1T4T (1380 kPa)4T and a maximum entering-water temperature of 1T220 deg F1T4...
	J. Controls: Terminal Unit Controller:  Pressure-independent, variable-air-volume controller with electronic airflow transducer with multipoint velocity sensor at air inlet, factory calibrated to minimum and maximum air volumes.  All control component...
	1. All fan powered terminal units shall include a standard linear inlet flow sensor, control enclosure, VCU fan speed controller, transformer to 24 volts and fan relay.


	2.4 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Air Terminal Unit Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	C. Trapeze and Riser Supports:  Steel shapes and plates for units with steel casings; aluminum for units with aluminum casings.

	2.5 SOURCE QUALITY CONTROL
	A. Factory Tests:  Test assembled air terminal units according to ARI 880.
	1. Label each air terminal unit with plan number, nominal airflow, maximum and minimum factory-set airflows, coil type, and ARI certification seal.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems."
	B. Install air terminal units level and plumb.  Maintain sufficient clearance for normal service and maintenance.

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Do not use powder-actuated concrete fasteners.

	C. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	D. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.3 CONNECTIONS
	A. Install piping adjacent to air terminal unit to allow service and maintenance.
	B. Hot-Water Piping:  In addition to requirements in Division 23 Section "Hydronic Piping," connect heating coils to supply with shutoff valve, strainer, control valve, and union or flange; and to return with balancing valve and union or flange.
	C. Connect ducts to air terminal units according to Division 23 Section "Metal Ducts."
	D. Make connections to air terminal units with flexible connectors complying with requirements in Division 23 Section "Air Duct Accessories."

	3.4 IDENTIFICATION
	A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum factory-set airflows.  Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for equipment labels and warning signs and...

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. After installing air terminal units and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test:  After installation, fill water coils and test for leaks.  Repair leaks and retest until no leaks exist.
	3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	C. Air terminal unit will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Ceiling-mounted and wall-mounted diffusers, registers, and grilles.

	B. Related Sections:
	1. Division 08 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, whether or not they are connected to ducts.
	2. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to diffusers, registers, and grilles.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated, include the following:
	1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.
	2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.



	PART 2 -  PRODUCTS
	2.1 DIFFUSERS, REGISTERS, AND GRILLES
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Anemostat Products; a Mestek company.
	b. Carnes.
	c. Krueger.
	d. Nailor Industries Inc.
	e. Price Industries.
	f. Titus.


	2.2 SOURCE QUALITY CONTROL
	A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, thro...
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	234100-UL-JULIE.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pleated panel filters.
	2. V-bank cell filters.
	3. Filter gages.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include dimensions; operating characteristics; required clearances and access; rated flow capacity, including initial and final pressure drop at rated airflow; efficiency and test method; fire cla...
	B. Operation and Maintenance Data:  For each type of filter and rack to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASHRAE Compliance:
	1. Comply with applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor Air Quality"; Section 5 - "Systems and Equipment"; and Section 7 - "Construction and Startup."
	2. Comply with ASHRAE 52.1 for arrestance and ASHRAE 52.2 for MERV for methods of testing and rating air-filter units.

	C. Comply with NFPA 90A and NFPA 90B.

	1.5 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Provide two complete set(s) of filters for each filter bank.



	PART 2 -  PRODUCTS
	2.1 PLEATED PANEL FILTERS
	A. Description:  Factory-fabricated, self-supported, extended-surface, pleated, panel-type, disposable air filters with holding frames.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. AAF International.
	b. Camfil Farr.
	c. Purafil, Inc.


	B. Filter Unit Class:  UL 900, Class 2.
	C. Media:  Interlaced glass or synthetic fibers coated with nonflammable adhesive.
	1. Adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Media shall be coated with an antimicrobial agent.
	3. Separators shall be bonded to the media to maintain pleat configuration.
	4. Welded wire grid shall be on downstream side to maintain pleat.
	5. Media shall be bonded to frame to prevent air bypass.
	6. Support members on upstream and downstream sides to maintain pleat spacing.

	D. Filter-Media Frame:  Cardboard frame with perforated metal retainer sealed or bonded to the media.
	E. Capacities and Characteristics:
	1. Thickness or Depth:  1T2 inches1T4T (50 mm)4T.
	2. Maximum or Rated Face Velocity:  500 1Tfpm1T4T (m/s)4T.
	3. Arrestance:  90-92 percent when tested according to ASHRAE 52.1.
	4. Initial Resistance:  1T0.28-inch wg1T4T (62 Pa)4T at 1T500 fpm1T4T (2.5 m/s)4T.
	5. Recommended Final Resistance:  1 1Tinches wg1T4T (Pa)4T.
	6. MERV Rating:  7 when tested according to ASHRAE 52.2.

	F. Model:  AAF AmAir 300X or equal.

	2.2 V-BANK CELL FILTERS
	A. Description:  Factory-fabricated, adhesive-coated, disposable, packaged air filters with media angled to airflow, and with holding frames.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. AAF International.
	b. Camfil Farr.
	c. Purafil, Inc.


	B. Filter Unit Class:  UL 900, Class 2.
	C. Media:  Fibrous material constructed so individual pleats are maintained in tapered form under rated-airflow conditions by flexible internal supports.
	1. Adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. Filter-Media Frames:  Hard polyurethane foam.
	E. Capacities and Characteristics:
	1. Thickness or Depth:  12 1Tinches1T4T (mm)4T.
	2. Maximum or Rated Face Velocity:  500 1Tfpm1T4T (m/s)4T.
	3. Arrestance:  85 percent when tested according to ASHRAE 52.1.
	4. Initial Resistance:  0.36 1Tinches wg1T4T (Pa)4T.
	5. Recommended Final Resistance:  2.0 1Tinches wg1T4T (Pa)4T.
	6. MERV Rating:  13 when tested according to ASHRAE 52.2.

	F. Model:  AAF Varicel V or equal.

	2.3 FILTER GAGES
	A. Diaphragm-type gage with dial and pointer in metal case, vent valves, black figures on white background, and front recalibration adjustment.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Airguard.
	b. Dwyer Instruments, Inc.

	2. Diameter:  1T4-1/2 inches1T4T (115 mm)4T.
	3. Scale Range for Filter Media Having a Recommended Final Resistance of 1T1.0- to 2.0-Inch wg1T4T (250 to 500 Pa)4T or Less:  1T0- to 2.0-inch wg1T4T (0 to 500 Pa)4T.

	B. Manometer-Type Filter Gage:  Molded plastic, with epoxy-coated aluminum scale and logarithmic-curve tube gage with integral leveling gage, graduated to read from 1T0- to 3.0-inch wg1T4T (0 to 750 Pa)4T, and accurate within 3 percent of the full sca...
	C. Accessories:  Static-pressure tips, tubing, gage connections, and mounting bracket.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Position each filter unit with clearance for normal service and maintenance.  Anchor filter holding frames to substrate.
	B. Install filters in position to prevent passage of unfiltered air.
	C. Install filter gage for each filter bank.
	D. Do not operate fan system until filters (temporary or permanent) are in place.  Replace temporary filters used during construction and testing with new, clean filters.
	E. Install filter-gage, static-pressure taps upstream and downstream from filters.  Install filter gages on filter banks with separate static-pressure taps upstream and downstream from filters. Mount filter gages on outside of filter housing or filter...
	F. Coordinate filter installations with duct and air-handling-unit installations.

	3.2 CLEANING
	A. After completing system installation and testing, adjusting, and balancing of air-handling and air-distribution systems, clean filter housings and install new filter media.



	237313-UNL-JULIE-JEFFB.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Variable-air-volume, air-handling units.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Casing panels shall be self-supporting and capable of withstanding 150 percent of internal static pressures indicated, without panel joints exceeding a deflection of 1/100.

	1.4 SUBMITTALS
	A. Product Data:  For each air-handling unit indicated.
	1. Unit dimensions and weight.
	2. Cabinet material, metal thickness, finishes, insulation, and accessories.
	3. Fans:
	a. Certified fan-performance curves with system operating conditions indicated.
	b. Certified fan-sound power ratings.
	c. Fan construction and accessories.
	d. Motor ratings, electrical characteristics, and motor accessories.

	4. Certified coil-performance ratings with system operating conditions indicated.
	5. Dampers, including housings, linkages, and operators.
	6. Filters with performance characteristics.

	B. LEED Submittal:
	1. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."

	C. Source quality-control reports.
	D.  Field quality-control reports.
	E. Operation and Maintenance Data:  For air-handling units to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NFPA Compliance:  Comply with NFPA 90A for design, fabrication, and installation of air-handling units and components.
	C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	D. ASHRAE/IESNA 90.1-2004 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	E. Comply with NFPA 70.
	F. Underwriters’ Laboratories (UL), Electrical Testing Laboratories (ETL) or Canadian Standards Association (CSA) Compliance: The air handler shall bear an appropriate label certifying that the unit has been designed and manufactured in strict accorda...

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Unit shall ship with all openings securely covered with wood and / or nylon reinforced plastic wrap and to be watertight.  Each unit (will be covered by a tarp) and securely strapped down on an open flatbed truck.
	B. Units must be stored in a clean dry area and protected from the weather and construction traffic. Carefully follow manufacturers’ storage instructions if installation does not immediately follow arrival at the job site.
	C. Follow manufacturers rigging guidelines for movement and installation of equipment.

	1.7  WARRANTY
	A. Unit manufacturer shall warrant the product to be free of defects in materials and workmanship under normal use when installed and operated in accordance with factory recommendations for a period of 18 months from date of shipment or 12 months afte...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Filters: Two sets for each air-handling unit.
	2. Gaskets:  One set for each access door.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Huntair
	2. Governair
	3. Temtrol
	4. Ventrol


	2.2 UNIT CASINGS
	A. Casing Construction:
	1. Walls and roof to be (2”) “Double Wall” construction as indicated in the specification for each section of the unit. Cabinet is with a minimum 16-gauge A60 galvanized (G-90) solid outer panel and a minimum 20-gauge G90 galvanized, inner liner for d...
	2. Panels to be of standing seam construction with seams turned inward to provide a smooth flush exterior.
	3. Panels to be screwed (bolted) together on maximum 8-inch centers with minimum 5/16-inch zinc plated screws (bolts) sealed with a continuous bead of silicone caulking applied between the matching panel seams prior to assembly (sandwiched and sealed ...
	4. Wall to base skin and wall to roof panel seams shall be sealed with 1/2-inch x 1/8-inch Poron-Rubber strips and all exterior seams shall be continuously caulked to assure leak-proof integrity of the unit housing.
	5. AHU unit housing shall be constructed to prevent conditioned air bypass or mitigation through unit walls, roof and floor around any interior partition or component blank-off walls such as for filters, coils or fan bulkheads.
	6. The exterior casing panels shall be attached to the gasketed (1 x 2) steel frame with corrosion resistant fasteners.  All casing panels shall be completely removable from the unit exterior without affecting the unit’s structural integrity.  Units w...
	7. At the discretion of the design engineer, the manufacturer may be required to perform casing leak testing for purposes of demonstrating that the unit casing leakage rate at 1.5 times the design maximum fan operating static pressure is less than 0.5...

	B. Insulation:
	1. Panels to be insulated with 2” - 3-pound double density pre-molded rigid board fire-resistant insulation.  Insulation to meet NFPA 90A, NFPA 90B and ASTM E 84 requirements for Flame Spread of 25 or less and Smoke Development of 50 or less.
	2. Insulation shall have a thermal conductivity K factor of .23 Btu/hr/Sq. ft/degree F @ 75 F mean and provide the following sound attenuation characteristics (per ASTM C 423 - Type “A” Mounting):
	Octave bands         125     250      500      1k        2k        4k        8k
	Absorption Coefficient   .17      .80       1.16     1.15     1.11     1.10     1.05  (for 2” – 3#)
	3. All cut edges of the board insulation shall be completely enclosed by the unit panels.
	4. A finish bead of caulking will be applied over all foil to panel seams and/or inner liners to main panel seams to completely encapsulate the insulation.

	C. Interior Liners:
	1. Minimum 20-gauge G90 exposed solid metal throughout the unit.  A finish bead of caulking will be applied between the liner and the interior panel seams to completely seal the panel.

	D. Roof Panels:
	1. Panels shall be flat with smooth exteriors the same as the side panels.  The top of each roof panel seam is to receive a final bead of caulking and be sealed with a 16-gauge roof cleat mechanically formed to enclose the standing seam at the roof pa...

	E. Access Doors:
	1. Doors shall be (2”) double wall construction with A60 galvanized exterior panels and A60 galvanized interior panel.  Door jam and frame shall be constructed of extruded aluminum with continuously welded corners for rigidity.  Door panels shall be i...
	2. Doors shall be provided with a minimum (2) dual acting heavy duty key locking composite latches through 48 inches high, (3) latches through 72 inches high.  Latches shall be operable from both the interior and exterior of the unit.  Door latches on...
	3. Doors to be provided with double high performance closed cell replaceable neoprene bulb type gasket seals around the entire perimeter of the door/frame.
	4. Doors shall open against static pressure unless obstructed by internal components.  If obstructed by internal components on the positive sections requiring access, the doors shall open with pressure and shall be provided with a safety restraining m...
	5. Doors shall be provided with double (thermal pane wire) glass viewing windows as called out for on the unit drawings in the specifications.  Minimum window size to be 8" x 8" with 12” x 12” provided door size permitting.

	F. Unit Bases:
	1. Bases shall be constructed from welded aluminum channel around the entire perimeter of the unit and provided with intermediate structural tubing or channel as required to support all internal components.  All tubing, channel and angle joints shall ...
	2. The unit base shall be covered with a 12-gauge welded seam aluminum tread-plate floor Base shall be provided with removable lifting lugs minimum (4) per section, properly located to assure uniform loading.  Maximum spacing between lifting lugs shal...
	3. Base shall be insulated with 4” - 3 lb insulation under the base skin and covered with a minimum 20 gauge galvanized steel liner.  Insulation to meet same criteria as explained under the cabinet casing requirements.
	4. Drain pans shall be 304 stainless steel double-walled construction with solid welded seams for complete water capture and containment.  Pans under cooling coils shall extend a minimum 12 inches passed the leaving face of the coil in direction of ai...
	5. All large openings (greater than one square foot) in the floor, including dampers openings, shall be covered with a removable powder coated heavy gauge steel grating bolted in place suitable for walking on which will prevent any personnel and large...
	6. Provide a perimeter collar around the entire unit and around each floor opening to insure unit is watertight.  The entire base shall act as a secondary drain pan to hold up to 1 inch of water.

	G. Casing Finish:
	1. The exterior panel shall be unpainted bright spangled galvanized steel finish.


	2.3 FAN, DRIVE, AND MOTOR SECTION
	A. Fanwall Technology (FWT):
	1. The Fanwall System, shall consist of multiple, direct driven, arrangement 4 plenum fans constructed per AMCA requirements for the duty specified.  All fans shall be selected to deliver the specified airflow quantity at the specified operating Total...
	2. The FWT array shall be provided with acoustical silencers that reduce the bare fan discharge sound power levels by a minimum of 15 db re 10^-12 watts throughout the eight octave bands with center frequencies of 125, 250, 500, 1000, 2000, 4000, and ...
	3. Alternate manufacturers must submit acoustical data for review and approval prior to the bid indicating that the proposed alternate equipment can meet all specified performance requirements without impacting the equipment performance or design feat...
	4. The fan array shall consist of multiple fan and motor ”cubes”, spaced in the air way tunnel cross section to provide a uniform air flow and velocity profile across the entire air way tunnel cross section and components contained therein.  Each fan ...
	5. The Fanwall array shall produce a uniform air flow profile and velocity profile within the airway tunnel of the air handling unit not to exceed the specified cooling coil and/or filter bank face velocity when measured at a point 12 inches from the ...
	6. Each fan/motor assembly shall be removable through a 30 inches wide, free area, access door located on the (discharge) side of the fan wall array.
	7. Accessories:
	a. Each individual cube or cell in the multiple fan array shall be provided with an integral back flow prevention device that prohibits recirculation of air in the event a fan or multiple fans become disabled.  The system effects for the back flow pre...


	B. Shaft Grounding:
	1. As required by system design, when using variable frequency drives provide an AEGIS SGR shaft grounding system for each AC motor to prevent electrical damage to motor bearings and to extend motor life by safely channeling harmful shaft currents to ...

	C. Vibration Testing:
	1. A Factory Balance test shall be performed on the fan assembly to certify that the fan meets the following vibration values:

	UBelt Driven - Spring Isolation Assembly
	Rotational     Vibration Amplitude
	Speed            Peak to Peak
	250 rpm    5.0 mils
	500 rpm    4.0 mils
	750 rpm    3.0 mils
	1,000 rpm    2.0 mils
	1,500 rpm    1.5 mils
	1,750 rpm    1.0 mils
	UDirect Drive - Spring Isolation Assembly
	Rotational               Vibration Amplitude
	Speed                       Peak to Peak
	Up to and including 2000 rpm    0.50 mils
	2000 + rpm       0.25 mils
	2. Vibration measurements shall be taken in three orthogonal directions:  One taken parallel to shaft in the horizontal plane and two taken perpendicular to the shaft in the horizontal and vertical planes. The values will be checked with the levels be...
	3. During balancing, the fan shall be imposed with an operating resistance equal to the design external static pressure.
	4. A certificate of compliance signed by the manufacturers Quality Control Inspector shall be attached to each fan assembly at the factory and incorporated into the operating and maintenance manuals.


	2.4 COIL SECTION
	A. Chilled and Hot Water Coils:
	1. Coils shall be of the aluminum plate ripple fin 0.0075 aluminum, extended surface rated in accordance with ARI 410 for water or propylene glycol water mixture.
	2. The tubes shall have a minimum 0.020-wall thickness of seamless copper expanded into the fin collars to provide a permanent mechanical bond.  No metallic or thermal bonding materials are acceptable.
	3. Return Bends shall be a minimum of one tube thickness greater than the main tubes 0.025 brazed replaceable copper.  “U” type shaped tubes is not acceptable.
	4. Coil headers shall be non-ferrous seamless copper (cast iron headers are not acceptable), and provided with brass or copper male pipe connections.  Pipe connections shall be same end connections.
	5. Each supply and return connection shall be raised/lowered a minimum 6 inches from the bottom/top of the coil to allow room for piping connection hookup especially between stacked coils, coils near floors and coils near roofs.
	6. Each coil shall be provided with capped vent and drain connections extended to the exterior of the cabinet.  All coils shall be fully drainable with no trapped tubes.
	7. Coils shall be counter flow design with connections either left or right hand as specified.  The use of internal restrictive devices such as turbolater springs or ribbons to obtain turbulent construction is not acceptable.
	8. All coils are tested and rated in accordance with the Air Conditioning and Refrigeration Institute (ARI) Standard 410 and certified in accordance with the ARI certification program.  All tubes shall be tested at a minimum 1500 PSIG and all assembli...

	B. Coil Casings:
	1. Hot water coil casings shall be minimum 16 gauge galvanized, chilled water coils shall be minimum 16 gauge 304 stainless steel with formed 3/4-inch flanges on all sides of the coil with the tube sheets having pressed or extruded tube holes.  The co...
	2. Both ends of the coil shall be sealed off from the main air stream by full height blank-off’s on both the entering air and leaving air sides. Blank-off’s to be the same material as the coil casing.
	3. Headers and return bends to be further insulated with a closed cell neoprene gasket the full height & width of the coil casing to reduce condensation.
	4. Coil supply and return piping connections extending through the cabinet wall shall be sealed by rubber grommets with caulking on the exterior of the casing.  The escutcheon plate shall have a rolled collar around the pipe opening to protect the pip...

	C. Stacked Coils:
	1. Mounted in racks to allow individual coil removal without interference to other coils. Racks to be designed to allow coil removal through the roof of the unit if required.  All coils to be removable from either side of the unit by easily removable ...
	2. Individual end panels shall be supplied for each coil on the supply and return side of the cabinet to allow single coil piping breakdown for coil removal.


	2.5 AIR FILTRATION SECTION
	A. Filters shall be arranged for face or rear loading.  Face loading is preferred where space allows.  Face or rear loading to be in gasketed universal holding frames.  The filter rack assemblies shall be blanked off to the sides, roof and floor and p...
	B. Pre-Filters:
	1. The pre-filter section shall be factory fabricated as an integral part of the air handling unit.  Filters to be arranged for face loading into a gasketed universal holding frame.

	C. Primary Filters:
	1. The filter section shall be factory fabricated as an integral part of the air-handling unit.  Filters to be arranged for face loading into a gasketed positive sealing universal holding frame.

	D. Each filter bank to be provided with a Dwyer Series 2000 Magnehelic Air Filter Gauge with adjustable signal flag.  Gauges to be flush mounted.  Exterior unit gauges to be covered with a weatherproof enclosure to protect the gauge and prevent hazing...
	E. Provide walk-in filter access sections upstream/downstream of each filter rack with adequate space for filter service.
	F. Filter banks to be sized so maximum filter face velocity does not exceed 500 fpm.
	G. Refer to Section 234100 for filter specification.

	2.6 DAMPERS
	A. Control Dampers shall be furnished by UNL BUILDING SYSTEMS MAINTENANCE and installed by the Mechanical Contractor.

	2.7 LIGHTS/CONTROL WIRING
	A. Provide vapor proof marine type 150-watt light fixtures in each accessible section complete with a protective metal cage and sealed glass enclosure.  Lights to be wired to a common switch mounted in a weatherproof box adjacent to the fan access doo...
	B. All wiring to lights shall be in conduit and internal to the unit. No external conduit runs for the lights are allowed.
	C. Air handler manufacturer shall allow a minimum 1.5-inch clearance above the entire width of each interior bulk headers (coils, filters, fan blank-off, etc.).  This will be to allow wiring of any 110v or 24v runs internally to the unit as required b...
	D. If the unit requires splitting, junction boxes shall be furnished at each section to allow the electrical contractor to make final connections in the field.  Wiring to be clearly labeled at junction points to facilitate reconnection.
	E. The Unit Electrical Panel(s) shall be built in strict accordance to NEC Standards and shall bear an appropriate label certifying compliance with UL Standard 508A.

	2.8 SOURCE QUALITY CONTROL
	A. Fan Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data."  Test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Fans shall bear AMCA-certified soun...
	B. Fan Performance Rating:  Factory test fan performance for airflow, pressure, power, air density, rotation speed, and efficiency.  Rate performance according to AMCA 210, "Laboratory Methods of Testing Fans for Aerodynamic Performance Rating."
	C. Water Coils:  Factory tested to 2T300 psig2T5T (2070 kPa)5T according to ARI 410 and ASHRAE 33.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine casing insulation materials and filter media before air-handling unit installation.  Reject insulation materials and filter media that are wet, moisture damaged, or mold damaged.
	C. Examine roughing-in for hydronic, condensate drainage piping systems, and electrical services to verify actual locations of connections before installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Equipment Mounting:  Install air-handling units on concrete bases without vibration isolation devices.  Secure units to anchor bolts installed in concrete bases.  Comply with requirements for concrete bases specified in Division 03 Section "Cast-in...
	B. Arrange installation of units to provide access space around air-handling units for service and maintenance.
	C. Do not operate fan system until filters (temporary or permanent) are in place.  Replace temporary filters used during construction and testing, with new, clean filters.
	D. Install filter-gage, static-pressure taps upstream and downstream of filters.  Mount filter gages on outside of filter housing or filter plenum in accessible position.  Provide filter gages on filter banks, installed with separate static-pressure t...

	3.3 CONNECTIONS
	A. Comply with requirements for piping specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to air-handling unit to allow service and maintenance.
	C. Connect condensate drain pans.  Extend to nearest equipment or floor drain.  Construct deep trap at connection to drain pan and install cleanouts at changes in direction.
	D. Hot- and Chilled-Water Piping:  Comply with applicable requirements in Division 23 Section "Hydronic Piping."  Install shutoff valve and union or flange at each coil supply connection.  Install balancing valve and union or flange at each coil retur...
	E. Connect duct to air-handling units with flexible connections.  Comply with requirements in Division 23 Section "Air Duct Accessories."

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, fill water coils with water, and test coils and connections for leaks.
	2. Fan Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	C. Air-handling unit or components will be considered defective if unit or components do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that shipping, blocking, and bracing are removed.
	3. Verify that unit is secure on mountings and supporting devices and connections to piping, ducts, and electrical systems are complete.  Verify that proper thermal-overload protection is installed in motors, controllers, and switches.
	4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing operations.  Reconnect fan drive system, align belts, and install belt guards.
	5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-recommended lubricants.
	6. Verify that outdoor- and return-air mixing dampers open and close, and maintain minimum outdoor-air setting.
	7. Comb coil fins for parallel orientation.
	8. Verify that proper thermal-overload protection is installed for electric coils.
	9. Install new, clean filters.
	10. Verify that manual and automatic volume control and fire and smoke dampers in connected duct systems are in fully open position.

	B. Starting procedures for air-handling units include the following:
	1. Energize motor; verify proper operation of motor, drive system, and fan wheel.  Adjust fan to indicated rpm.
	2. Measure and record motor electrical values for voltage and amperage.
	3. Manually operate dampers from fully closed to fully open position and record fan performance.


	3.6 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for air-handling system testing, adjusting, and balancing.

	3.7 CLEANING
	A. After completing system installation and testing, adjusting, and balancing air-handling unit and air-distribution systems and after completing startup service, clean air-handling units internally to remove foreign material and construction dirt and...

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain air-handling units.




	Div. 26.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrical equipment coordination and installation.
	2. Grout.
	3. Common electrical installation requirements.

	B. Related Sections:
	1. Division 27 Section “Common Work Results for Communications” for work associated with Division 27 and Division 28 Sections.


	1.3 SUBMITTALS
	A. Submittals are not required this Section.

	1.4 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."


	E. Coordinate and install wiring for appliances and systems furnished under other specification Divisions or furnished by the Owner. Install electrical wiring in accordance with manufacturer’s instructions. Items requiring installation by the Electric...
	1. Motorized blinds.
	2. Electric water coolers.
	3. Fire shutters.

	PART 2 -  PRODUCTS
	2.1 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with the latest edition of NFPA 70, “The National Electrical Code”.
	B. Comply with NECA 1 “Standard Practices for Good Workmanship in Electrical Contracting”.  For each equipment type for which a NECA standard for installation exists, follow that NECA standard.
	C. All work on energized equipment shall be performed in accordance with the latest edition of NFPA 70E, “Standard for Electrical Safety Requirements for Employee Workplaces”.  All work under this Contract shall conform to all OSHA regulations.
	D. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.  All mounting height references are to the raised floor, if applicable.
	E. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	F. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	G. Right of Way:  Give to piping systems installed at a required slope.

	3.2 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Modular wiring system.

	B. Related Sections include the following:
	1. Division 28 Section "Conductors and Cables for Electronic Safety and Security" for cabling used for voice and data circuits.


	1.3 SUBMITTALS
	A. Operations and Maintenance Manuals: Include field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Houston Wire.
	5. Senator Wire & Cable Company.
	6. Southwire Company.

	B.  Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  90 degrees C.  Comply with NEMA WC 70 for Types THHN,THWN–2, XHHW-2 and SO.
	D. Multiconductor Cable:  Comply with NEMA WC 70 for Type SO with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.
	6. Polaris Sales Co.
	7. ILSCO
	8. FCI Burndy Products.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service required.
	C. Connectors and fittings shall be rated for a minimum of 75 degrees C.
	D. Splices:
	1. For No. 12 through No. 8 AWG, insulated wire connectors listed to UL 486C, twist-on wire-nut type.
	2. For No. 6 AWG and larger, insulated multi-cable connector blocks listed to UL 486B or UL 486C as manufactured by Polaris Sales or equal.
	3. For underground or direct buried applications, use connectors listed to UL 486D for wet locations and/or for direct burial as applicable.


	2.3 MODULAR WIRING SYSTEM
	A. Manufacturers:
	1. Legrand/Wiremold.
	2. Hubbell

	B. Cable assemblies and connectors shall utilize a pin and socket contact design.  Cable assemblies shall be metal clad cable, type MC, utilizing THHN #10 and/or #12 AWG conductors.  All neutral conductors shall be THHN #10AWG wire.  Cable assemblies ...
	C.  Distribution Boxes:  Prewired Distribution Boxes.
	1. Converts conventional wiring into flexible wiring.  Installed at, or near, home-run location under floor or the ceiling structure.  Provide grounding conductors as required by the National Electrical Code (NEC) and in compliance with requirements s...
	2. Constructed of cold-rolled galvanized steel.
	3. Provide the quantity and types of main distribution boxes as required by the circuitry indicated on the Contract Drawings.

	D. Floor Boxes:
	1. Raised access floor, Power (FB-1):  Single service floor box, with receptacles flush with and accessible from above the raised floor.  Wiremold 861FFTCBK floor box or approved equal.
	2. Raised access floor, Power (FB-2):  Single service floor box, with receptacles flush with and accessible from above the raised floor.  Wiremold 861QTCBK floor box or approved equal.
	3. Raised access floor, Data (FB-3):  Single service floor box, with communications outlets flush with and accessible from above the raised floor.  Wiremold 861series floor box with an 896PCK-BLK communications plate or approved equal.
	4. Raised access floor, Data (FB-4):  Single service floor box, with communications outlets flush with and accessible from above the raised floor.  Wiremold 861AMDTCBK floor box or approved equal.



	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper, stranded.
	B. Branch Circuits:  Copper, stranded.
	C. Minimum wire size shall be No. 12 AWG, except No. 14 AWG shall be permitted for signal, pilot control circuits, and lighting fixture whips.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Feeders and Branch Circuits:
	1. Indoor and dry locations:  Type THHN, THWN-2 single conductors in raceway.
	2. Outdoor and damp or wet locations:  XHHW-2 single conductors in raceway.

	B. Branch Circuits Serving Floorboxes:  Modular wiring system.
	C. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	D. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	E. Class 2 Control Circuits:  Type THHN-THWN, in raceway. Also, plenum rated power-limited cable, concealed in building finishes.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conductors and cables shall be in raceway except for Class 2 and Class 3 low-voltage control cables.
	B. Class 2 and Class 3 Cables:
	1. Suspended Ceilings: Cables run above suspended ceilings shall be plenum rated and run in cable trays or supported from building structure.  Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."  Do not lay c...
	2. Conceal cables in finished walls and ceilings, unless otherwise indicated.
	3. Mechanical Rooms:  Protect Class 2 and 3 cables in raceway in mechanical rooms and other exposed spaces.
	4. Cables run without raceway shall be sleeved through wall, ceiling, roof, and floor penetrations.

	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."
	F. Multi-wire branch circuiting is not allowed unless indicated on the drawings.
	G. Use No. 10 AWG minimum conductor size in lieu of No. 12 AWG minimum for 20 ampere, 120 volt branch circuits where homeruns are longer than 75 feet and for 20 ampere, 277 volt branch circuits where homeruns are longer than 175 feet.  Increase in siz...
	H. Sleeves:  Use sleeves when cables penetrate walls and floors.  See details on architectural drawings and specification Division 26, Section “Raceways and Boxes for Electrical Systems”.
	I. Exterior Wall Penetrations: Cables that penetrate exterior walls shall be in raceway.

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Splices: Use Listed insulated cable connectors.  Use of uninsulated connectors with tape wrapping is prohibited.
	2. Class 2 and Class 3 wiring splices shall be made in a junction box or other electrical enclosure.  Provide protection where cables enter box.  For low voltage cables, provide connector blocks or terminal strips.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

	3.5 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping."

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors, and feeder conductors between switchboards, switchgear, distribution panels, and motor control centers for compl...
	3. Perform continuity test to insure correct cable connection.
	4. Infrared Scanning:  After energization of feeders, but not more than 60 days after Substantial Completion, perform an infrared scan of each splice in cables and conductors No. 1 AWG and larger.  Also scan each field termination at each panelboard, ...
	a. Personal Protective Equipment: These tests are intended to be made on energized equipment, utilize appropriate caution, safety devices, and personal protective equipment per NFPA 70E and OSHA regulations.
	b. Instrument:  Use an approved infrared scanning device designed to detect emitted infrared radiation and convert detected radiation to a visual image showing different color gray- scale or color coding for different temperatures.  Instrument shall b...
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	D. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Remove and replace malfunctioning units and retest as specified above.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment.

	1.3 SUBMITTALS
	A. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NRTL) as ...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.


	2.2 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Compression Connectors: UL listed, 600 V, and minimum 75 degrees C.
	1. Irreversible compression-type connectors as manufactured by Burndy/Framatome Group or equal.
	2. Standard Compression Terminals:  Dual rated for copper and aluminum, one or two-hole type as applicable.



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install stranded conductors, unless otherwise indicated.
	B. Grounding Electrode Conductors: Insulated copper conductors in raceway.
	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Connections to Structural Steel:  Welded connectors or irreversible compression connectors.
	3. Connections to Ground Busses: Two-hole compression terminals or exothermic welded.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	D. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabi...
	1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1T1/4-by-2-by-12-inch1T4T (6-by-50-by-300-mm)4T grounding bus, unless indicated otherwise.
	2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.


	3.3 INSTALLATION
	A. Comply with NECA 331 “Standard for Building and Service Entrance Grounding and Bonding”.
	B. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	E. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.
	F. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 1T60 feet1T4T (18 m)4T apart.  Also drive ground rod where indicated on the drawings.

	3.4 IDENTIFICATION
	A. Grounding Electrode Conductors and Grounding System Conductors: At each electrical room and communications room ground bus bar, label each raceway or conductor at the ground bus bar.  Identify the destination of each grounding electrode conductor, ...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 DEFINITIONS
	A. All definitions of the National Electrical Code shall apply herein.  Raceway type abbreviations utilized in the National Electrical Code shall apply herein.

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Submittals not required this Section.

	1.6 QUALITY ASSURANCE
	A. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. Thomas & Betts Corporation.
	e. Unistrut; Tyco International, Ltd.
	f. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Class 2 and 3 Cable Supports:  J-hooks designed for telecommunications cables with suitable cable support width to prevent cable pinch points.
	D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1T1/4 inch1T4T (6 mm)4T in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps, single-bolt conduit clamps, or single-bolt conduit clamps using spring friction action for retention in support channel.


	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	6. To Light Steel:  Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.
	E. Do not support electrical equipment or raceway from structural roof decking.  Any supports or attachments found connected to structural roof decking shall be removed at the Contractors expense.  All electrical equipment and raceway shall be support...
	F. All electrical equipment and raceway shall be supported from structural joists, purlins, structural steel, structural pre-cast concrete members, or masonry.
	1. Do not support electrical equipment or raceway from structural roof decking.  Any supports or attachments found connected to structural roof decking shall be removed at the Contractors expense.
	2. When supporting electrical equipment or support hangars from structural joists, attach to the top chord of the joists, do not support from the bottom chord or webbing of structural joists.
	3. Do not utilize structural bridging as a structural support.


	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases not less than 1T4 inches1T4T (100 mm)4T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 1T3000-psi1T4T (20.7-MPa)4T, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete."
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T4T (0.05 mm)4T.

	B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Identification for raceway and metal-clad cable.
	2. Identification for conductors and communication and control cable.
	3. Warning labels and signs.
	4. Instruction signs.
	5. Equipment identification labels.
	6. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Submittals are not required for this Section.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with 29 CFR 1910.145.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, stand...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 1T3 mils1T4T (0.08 mm)4T thick by 1T1 to 2 inches1T4T (25 to 50 mm)4T wide.
	B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.

	2.2 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment, unless otherwise indicated.
	C. Baked-Enamel Warning Signs:  Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.  1T1/4-inch1T4T (6.4-mm)4T grommets in corners for mounting.  Nominal size, 1T7 by 10 inches1T4T (180 ...
	D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 1T0.0396-inch1T4T (1-mm)4T galvanized-steel backing; and with colors, legend, and size required for application.  1T1/4-inch1T4T ...
	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 1T36 INCHES1T4T (915 MM)4T."  Adjust distance indicated per NEC Table 110.26(A)(1).


	2.3 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1T1/16 inch1T4T (1.6 mm)4T thick for signs up to 1T20 sq. in.1T4T (129 sq. cm)4T and 1T1/8 inch1T4T (3.2 mm)4T thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.


	2.4 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process on laminated film.  Minimum letter height shall be 1T3/8 inch1T4T (10 mm)4T.
	B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 1T3/8 inch1T4T (10 mm)4T.

	2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
	1. Minimum Width:  1T3/16 inch1T4T (5 mm)4T.
	2. Tensile Strength:  1T50 lb1T4T (22.6 kg)4T, minimum.
	3. Temperature Range:  1TMinus 40 to plus 185 deg F1T4T (Minus 40 to plus 85 deg C)4T.
	4. Color:  Black, except where used for color-coding.

	B. Paint:  Paint materials and application requirements are specified in Division 09 painting Sections.
	C. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Accessible Raceways and Cables of Auxiliary Systems:  Identify the following systems with color-coded boxes and conduit:
	1. Fire Alarm System:  Red.
	2. Emergency Power Systems:  Yellow.
	3. Access Control:  See Division 28 Section “Access Control.”

	B. Branch-Circuit Conductor Identification:  Where there are conductors for more than three branch circuits in same junction or pull box, identify each ungrounded conductor according to source and circuit number.
	C. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, signal, sound, intercommunications, voice, and data connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and Operation and Maintenance Manual.

	D. Raceway Stub-Up Identification:  For all raceways that are identified for future use and all raceway stub-ups in communications rooms shall be identified for intended usage and location of other end of the raceway.  This identification shall be pre...
	E. Grounding Electrode Conductors and Grounding System Conductors: At each electrical room and communications room ground bus bar, label each raceway or conductor at the ground bus bar.  Identify the destination of each grounding electrode conductor, ...
	F. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.  Install underground-line warning tape for both direct-buried cables and cables in raceway.
	G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply with 29 CFR 1910.145 and apply self-adhesive warning labels.  Identify system voltage with black letters on an orange background.  Apply to exterior of door, ...
	1. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise indicated, apply to door or cover of equipment but not on flush panelboards and similar equipment in finished spaces.
	2. At each panelboard, identify conductor color-coding per NEC 210.4(D) using adhesive labels.  In addition, include color-coding of neutral, equipment grounding conductor.
	3. At each panelboard apply adhesive sticker for arc flash warning per NEC 110.16.

	H. Instruction Signs:
	1. Operating Instructions:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system or equ...

	I. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, c...
	1. Labeling Instructions:
	a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 1T1/2-inch-1T4T (13-mm-)4T high letters on 1T1-1/2-inch-1T4T (38-mm-)4T high label; where 2 lines of te...
	b. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.

	2. Equipment to Be Labeled:
	a. Panelboards, electrical cabinets, and enclosures.
	b. Access doors and panels for concealed electrical items.
	c. Electrical switchgear and switchboards.  Identify switchboard.  Identify each feeder circuit breaker and fused switch.
	d. Transformers.
	e. Disconnect switches.
	f. Motor starters.
	g. Push-button stations.
	h. Contactors.
	i. Remote-controlled switches, dimmer modules, and control devices.
	j. Voice and data cable terminal equipment.
	k. Master clock equipment.
	l. Intercommunication equipment.
	m. Public Address and audio components, racks, and controls.
	n. Fire-alarm control panel, annunciators and power supply panels.
	o. Monitoring and control equipment.
	p. Uninterruptible power supply equipment.
	q. Terminals, racks, and patch panels for voice and data communication and for signal and control functions.
	r. All control panels not furnished by Divisions 22-24.



	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location and substrate.
	F. System Identification Color Banding for Raceways and Cables:  Each color band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at penetrations o...
	G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having jurisdiction permit, field applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A:  Black.
	b. Phase B:  Red.
	c. Phase C:  Blue.
	d. Neutral:  White.
	e. Ground:  Green.

	3. Colors for 480/277-V Circuits:
	a. Phase A:  Brown.
	b. Phase B:  Orange.
	c. Phase C:  Yellow.
	d. Neutral:  Gray.
	e. Ground:  Green.

	4. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 1T6 inches1T4T (150 mm)4T from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent p...

	H. Painted Identification:  Prepare surface and apply paint according to Division 09 painting Sections.



	262200-transformers-UNL.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following types of dry-type transformers rated 600 V and less, with capacities up to 1000 kVA:
	1. Distribution transformers.


	1.3 SUBMITTALS
	A. Product Data:  Include rated nameplate data, capacities, weights, dimensions, minimum clearances, installed devices and features, and performance for each type and size of transformer indicated.
	B. Source quality-control test reports.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For transformers to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each transformer type through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases with actual transformer provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Products.
	2. General Electric Company.
	3. Siemens Energy & Automation, Inc.
	4. Square D; Schneider Electric.


	2.2 GENERAL TRANSFORMER REQUIREMENTS
	A. Description:  Factory-assembled and -tested, air-cooled units for 60-Hz service.
	B. Cores:  Grain-oriented, non-aging silicon steel.
	C. Coils:  Continuous windings without splices except for taps.
	1. Internal Coil Connections:  Brazed or pressure type.
	2. Coil Material:  Aluminum.


	2.3 DISTRIBUTION TRANSFORMERS
	A. Comply with NEMA ST 20, and list and label as complying with UL 1561.
	B. Cores:  One leg per phase.
	C. Enclosure:  Ventilated, NEMA 250, Type 2.
	1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

	D. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and four 2.5 percent taps below normal full capacity.
	E. Insulation Class:  220 deg C, UL-component-recognized insulation system with a maximum of 150 deg C rise above 40 deg C ambient temperature.
	F. Energy Efficiency for Transformers Rated 15 kVA and Larger:
	1. Complying with NEMA TP 1, Class 1 efficiency levels.
	2. Tested according to NEMA TP 2.

	G. K-Factor Rated Transformers:  Transformers indicated to be K-factor rated shall comply with UL 1561 requirements for nonsinusoidal load current-handling capability to the degree defined by designated K-factor.
	1. Unit shall not overheat when carrying full-load current with harmonic distortion corresponding to designated K-factor.
	2. Indicate value of K-factor on transformer nameplate.
	3. Electrostatic Shielding:  Each winding shall have an independent, single, full-width copper electrostatic shield arranged to minimize interwinding capacitance.
	a. Arrange coil leads and terminal strips to minimize capacitive coupling between input and output terminals.
	b. Include special terminal for grounding the shield.
	c. Shield Effectiveness:
	1) Capacitance between Primary and Secondary Windings:  Not to exceed 33 picofarads over a frequency range of 20 Hz to 1 MHz.
	2) Common-Mode Noise Attenuation:  Minimum of minus 120 dBA at 0.5 to 1.5 kHz; minimum of minus 65 dBA at 1.5 to 100 kHz.
	3) Normal-Mode Noise Attenuation:  Minimum of minus 52 dBA at 1.5 to 10 kHz.




	2.4 IDENTIFICATION DEVICES
	A. Nameplates:  Engraved, laminated-plastic or metal nameplate for each distribution transformer, mounted with corrosion-resistant screws.  Nameplates and label products are specified in Division 26 Section "Identification for Electrical Systems."

	2.5 SOURCE QUALITY CONTROL
	A. Test and inspect transformers according to IEEE C57.12.91.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions for compliance with enclosure- and ambient-temperature requirements for each transformer.
	B. Verify that field measurements are as needed to maintain working clearances required by NFPA 70 and manufacturer's written instructions.
	C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where transformers will be installed.
	D. Verify that ground connections are in place and requirements in Division 26 Section "Grounding and Bonding for Electrical Systems" have been met.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install in accordance with manufacturer’s recommendations and NECA 409 “Recommended Practice for Installing and Maintaining Dry-Type Transformers”.
	B. Construct concrete bases and anchor floor-mounting transformers according to manufacturer's written instructions.

	3.3 CONNECTIONS
	A. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	B. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Perform the following electrical test as stated NETA Acceptance Testing Specification:
	a. Insulation-Resistance Tests winding to winding and each winding-to-ground with test voltage test voltage of 1000 VDC.
	b. Resistance tests through all bolted connections with low-resistance ohmmeter.
	c. Calculate polarization index.

	3. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	4. Thermographic Survey:  Remove fronts to make connections accessible to a portable scanner.  For additional direction, follow NETA ATS, section on Thermographic Surveys.
	a. Personal Protective Equipment: These tests are intended to be made on energized equipment, utilize appropriate caution, safety devices, and personal protective equipment per NFPA 70E and OSHA regulations.
	b. Instrument:  Use an approved infrared scanning device designed to detect emitted infrared radiation and convert detected radiation to a visual image showing different color gray- scale or color coding for different temperatures.  Instrument shall b...
	c. Equipment to be inspected shall include all current-carrying devices, parts and equipment.
	d. Record of Infrared Scanning:  Prepare a certified report identifying switchboards and panelboards checked and describing results of scanning.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.
	e. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each switchboard 60 days after date of Substantial Completion.  This test should be during normal business hours with the facility in full use.


	C. Remove and replace units that do not pass tests or inspections and retest as specified above.
	D. Test Labeling:  On completion of satisfactory testing of each unit, attach a dated and signed "Satisfactory Test" label to tested component.

	3.5 ADJUSTING
	A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy period.  Adjust transformer taps to provide optimum voltage conditions at secondary terminals.  Optimum is defined as not exceeding nameplate voltage plus ...
	B. Output Settings Report:  Prepare a written report recording output voltages and tap settings.

	3.6 CLEANING
	A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.



	262416-panels-UNL.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Lighting and appliance branch-circuit panelboards.


	1.3 SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	6. Include wiring diagrams for power, signal, and control wiring.

	C. Qualification Data:  For qualified testing agency.
	D. Field Quality-Control Reports:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	E. Panelboard Schedules:  For installation in panelboards.
	F. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...


	1.7 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Provide overcurrent devices with voltage, current, pole and wiring configuration ratings suitable for the load served.  It is likely that other vendors may make substitutions in equipment.  For all equipment provided under this Contract, Contractor...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  6 spares for each type of panelboard cabinet lock.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Enclosures:  Surface-mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1

	2. Front:  Secured to box with bolts.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Finishes:
	a. Panels and Trim:  Steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel.

	4. Directory Card:  Inside panelboard door, mounted in metal frame with transparent protective cover.

	B. Phase, Neutral, and Ground Buses:
	1. Material: Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	3. Extra-Capacity Neutral Bus:  For 120/208 V panelboards provide neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.

	C. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Mechanical type.
	3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.
	4. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.

	D. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	E. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Products.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	2. Siemens Energy & Automation, Inc.
	3. Square D; a brand of Schneider Electric.

	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Shunt Trip:  where indicated.
	e. Multipole units enclosed in a single housing or factory assembled to operate as a single unit.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.
	B. Mount top of trim 721T inches1T4T (2286 mm)4T above finished floor unless otherwise indicated.
	C. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	D. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges as directed by the Engineer.

	E. Install filler plates in unused spaces.
	F. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
	G. Comply with NECA 1.
	H. All circuit breakers that are spare and not in use are shall be left in the open position.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Perform the following electrical test as stated NETA Acceptance Testing Specification:
	a. Insulation-Resistance Tests.
	b. Resistance tests through all bolted connections with low-resistance ohmmeter.

	3. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	4. Thermographic Survey:  Remove fronts to make connections accessible to a portable scanner.  For additional direction, follow NETA ATS, section on Thermographic Surveys.
	a. Personal Protective Equipment: These tests are intended to be made on energized equipment, utilize appropriate caution, safety devices, and personal protective equipment per NFPA 70E and OSHA regulations.
	b. Instrument:  Use an approved infrared scanning device designed to detect emitted infrared radiation and convert detected radiation to a visual image showing different color gray- scale or color coding for different temperatures.  Instrument shall b...
	c. Equipment to be inspected shall include all current-carrying devices, parts and equipment.
	d. Record of Infrared Scanning:  Prepare a certified report identifying switchboards and panelboards checked and describing results of scanning.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.
	e. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each switchboard 60 days after date of Substantial Completion.  This test should be during normal business hours with the facility in full use.


	C. Panelboards will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken and observations after remedial action.

	3.5 ADJUSTING
	A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as directed by the Engineer.

	3.6 PROTECTION
	A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions.

	3.7 CLEANING
	A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed finishes and repair damaged finishes.
	B. Panelboards, switchboards, and transformers shall have the interiors vacuum cleaned at or near Substantial Completion.



	262726-wiringdevices-UNL.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Twist-locking receptacles.
	3. Snap switches and wall-box dimmers.
	4. Cord and plug sets.

	B. Related Sections include the following:
	1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets.


	1.3 DEFINITIONS
	A. GFCI:  Ground-fault circuit interrupter.
	B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), CR5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5381 (single), 5352 (duplex).



	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; GF20.
	b. Pass & Seymour; 2084.
	c. Leviton; 7899



	2.4 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).


	C. Dimmer Switches:  Modular full-wave solid-state units with integral, quiet on-off switches, and audible and electromagnetic noise filters.

	2.5 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  1T0.035-inch-1T4T (1-mm-)4T thick, satin-finished stainless steel.
	3. Material for Unfinished Spaces:  Galvanized steel.


	2.6 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  Gray, unless otherwise indicated or required by NFPA 70 or device listing.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coordination with Other Trades:
	1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	B. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.

	C. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 1T6 inches1T4T (152 mm)4T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	D. Receptacle Orientation:
	1. In accordance with NECA 331, install ground pin of vertically mounted receptacles up.  For horizontally mounted receptacles, mount with the grounded pin (long slot) at the top.

	E. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	F. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.
	G. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.

	B. Tests for Convenience Receptacles:
	1. Test wiring devices for proper polarity and ground continuity.  Operate each operable device at least 6 times.
	2. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	3. Using the test plug, verify that the device and its outlet box are securely mounted.  Any movement of wiring device, outlet box, or wall plate shall be corrected.
	4. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following individually mounted, enclosed switches and circuit breakers:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Enclosures.
	4. Enclosed circuit breakers.


	1.3 DEFINITIONS
	A. HD:  Heavy duty.
	B. RMS:  Root mean square.
	C. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current rating.

	B. Field quality-control test reports including the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	C. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.


	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.

	1.6 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with other construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment acc...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FUSIBLE AND NONFUSIBLE SWITCHES
	A. Manufacturers:
	1. Eaton Electrical Inc.; Cutler-Hammer Products.
	2. General Electric Co.; Electrical Distribution & Control Division.
	3. Siemens Energy & Automation, Inc.
	4. Square D/Group Schneider.

	B. Fusible Switch, 600 A and Smaller:  NEMA KS 1, Type HD, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	C. Nonfusible Switch, 600 A and Smaller:  NEMA KS 1, Type HD, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	D. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded, and bonded; and labeled for copper and aluminum neutral conductors.
	3. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades open.


	2.3 ENCLOSURES
	A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
	1. Outdoor Locations:  NEMA 250, Type 3R.
	2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of enclosed switches and circuit breakers.
	B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless otherwise indicated.

	3.3 IDENTIFICATION
	A. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic nameplate as specified in Division 26 Section "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Prepare for acceptance testing as follows:
	1. Inspect mechanical and electrical connections.
	2. Verify switch and relay type and labeling verification.
	3. Verify rating of installed fuses.

	B. Perform the following field tests and inspections and prepare test reports:
	1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Section 7.5 for switches.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.


	3.5 CLEANING
	A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air to assist in cleaning.
	B. Inspect exposed surfaces and repair damaged finishes.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes Surge Protective Devices for low-voltage power, control, and communication equipment classified by NEMA LS-1-2007 as Type 2 in general, this Section is intended to include SPD’s covered under Article 285 of the National Electr...

	1.3 DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. MOV: Metal Oxide Varister.
	C. SVR:  Suppressed voltage rating.
	D. SPD:  Surge Protective Device.
	E. All definitions and abbreviations contained in NEMA LS-1-2007 apply to this Section.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating weights, operating characteristics, furnished specialties, and accessories.
	B. Product Certificates:  For transient voltage suppression devices, signed by product manufacturer certifying compliance with the following standards:
	1. UL 1283.
	2. UL 1449.

	C. Operation and Maintenance Data:  For transient voltage suppression devices to include in emergency, operation, and maintenance manuals.
	D. Warranties:  Special warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent testing agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing l...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Source Limitations:  Obtain suppression devices and accessories through one source from a single manufacturer.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with:
	1. IEEE C62.41, "IEEE Guide for Surge Voltages in Low Voltage AC Power Circuits."
	2. IEEE C62.41.1, “IEEE Guide on the Surge Environment in Low-Voltage (1000 V and Less) AC Power Circuits.
	3. IEEE C62.41.2, “IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000V and less) AC Power Circuits.
	4. IEEE C62.72, “IEEE Guide for the Application of Surge-Protective Devices for Low-Voltage (1000V or Less) AC Power Circuits.
	5. Test devices according to IEEE C62.45, "IEEE Guide on Surge Testing for Equipment Connected to Low-Voltage AC Power Circuits."

	E. Comply with NEMA LS 1, "Low Voltage Surge Protection Devices."
	F. Comply with UL 1283, "Electromagnetic Interference Filters," and UL 1449, 3PrdP Edition, "Surge Protective Devices."

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of surge suppressors for any failure of any kind within five years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Products.
	2. General Electric Company.
	3. Siemens Energy & Automation, Inc.
	4. Square D; Schneider Electric.


	2.2 GENERAL REQUIREMENTS
	A. The surge protection device shall be listed to UL 1449 3PrdP Edition as a SPD Type 1 or Type 2 product.
	B. The UL 1449 Edition 3 Nominal Discharge Current (In) for the Surge Protection Device shall be 20 kA, 8x20µs.  A Surge Protection Device with a UL 1449 Edition 3 Nominal Discharge Current listing of 3 kA, 5 kA or 10 kA will not be accepted.
	C. MCOV shall not be less than 115% of the nominal operating voltage.
	D. Overcurrent Protection:  Each MOV shall be protected with individual thermal disconnect devices to disconnect an MOV exhibiting excessive temperature from the system in a fail safe manner.
	E. Fuses, rated at 100-kA short-circuit interrupting capacity.  Fuses must have a surge current rating equivalent to or higher than the peak single impulse surge current rating of the unit.

	2.3 PANELBOARD SUPPRESSORS
	A. Surge Protection Device Description:  Non-modular, sine-wave-tracking type with the following features and accessories:
	1. LED indicator lights for power and protection status.
	2. Audible alarm, with silencing switch, to indicate when protection has failed.
	3. Integral disconnect switch.

	B. Peak Single-Impulse Surge Current Rating:  80 kA per mode.
	C. Voltage Protection Rating:  Protection modes and UL 1449, 3PrdP Edition VPR for grounded wye circuits with voltages of 480Y/277 and 208Y/120, 3-phase, 4-wire circuits shall be as follows:
	1. Line to Neutral:  1200 V for 480Y/277 and 700 V for 208Y/120.
	2. Line to Ground:  1200 V for 480Y/277 and 700 V for 208Y/120.
	3. Neutral to Ground:  1200 V for 480Y/277 and 700 V for 208Y/120.

	D. Enclosure:  Unit shall be integrally mounted in the front of the panelboard.


	PART 3 -  EXECUTION
	3.1 FIELD QUALITY CONTROL
	A. Testing:  Engage qualified testing and inspecting personnel to perform field tests and inspections and prepare test reports:
	B. Testing:  Perform the following field tests and inspections and prepare test reports:
	1. Verify that electrical wiring installation complies with manufacturer's written installation requirements.
	2. After installing surge protection devices, but before electrical circuitry has been energized, test for compliance with requirements.
	3. Complete startup checks according to manufacturer's written instructions.
	4. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, "Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify compliance with test parameters.

	C. Remove and replace malfunctioning units and retest as specified above.

	3.2 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain transient voltage suppression devices.  Refer to Division 01 Section "Demonstration and Training."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Interior lighting fixtures, lamps, and ballasts.
	2. Emergency lighting units.
	3. Exit signs.
	4. Lighting fixture supports.

	B. Related Sections include the following:
	1. Division 26 Section "Lighting Control Devices" for automatic control of lighting, including time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and contactors.
	2. Division 26 Section "Wiring Devices" for manual wall-box dimmers for incandescent lamps.
	3. Division 26 Section "Theatrical Lighting" for theatrical lighting fixtures and their controls.


	1.3 DEFINITIONS
	A. BF:  Ballast factor.
	B. CRI:  Color-rendering index.
	C. CU:  Coefficient of utilization.
	D. HID:  High-intensity discharge.
	E. LER:  Luminaire efficacy rating.
	F. Luminaire:  Complete lighting fixture, including ballast housing if provided.
	G. RCR:  Room cavity ratio.

	1.4 SUBSTITUTIONS
	A. Prior approvals will not be considered for light fixtures.  Substitutions will be considered from the successful Bidder only.
	B. Scheduled fixtures shall be used as a standard of comparison for proposed substitutions based on, but not limited to, compatibility with dimming systems, photometrics, coefficient of utilization values, materials, and aesthetics.  All cost associat...
	C. In the event a proposed substitution is rejected for any reason, the Contractor shall furnish the specified fixture at no cost additional to the Owner.

	1.5 SUBMITTALS
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of lighting fixture including dimensions.
	2. Emergency lighting units including battery and charger.
	3. Ballast.  Provide specific ballast data from the proposed ballast manufacturer.  Generic ballast designations are unacceptable.
	4. Energy-efficiency data.
	5. Life, output, and energy-efficiency data for lamps.
	6. Photometric data, in IESNA format, based on laboratory tests of each lighting fixture type, outfitted with lamps, ballasts, and accessories identical to those indicated for the lighting fixture as applied in this Project.
	a. For indicated fixtures, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining fixtures shall be certified by the manufacturer.
	b. Photometric data shall be certified by a manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program (NVLAP) for Energy Efficient Lighting Products.



	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.

	1.8 WARRANTY
	A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials or workmanship...
	1. Warranty Period for Emergency Lighting Unit Batteries:  10 years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining nine years.
	2. Warranty Period for Emergency Fluorescent Ballast Batteries:  Seven years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining six years.


	1.9 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  10 for every 100of each type and rating installed.  Furnish at least one of each type.
	2. Ballasts:  1 for every 100 of each type and rating installed.  Furnish at least one of each type.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In Interior Lighting Fixture Schedule where titles below are column or row headings that introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers indicated in the Luminaire Schedule on the drawings.


	2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS
	A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Incandescent Fixtures:  Comply with UL 1598.
	C. Fluorescent Fixtures:  Comply with UL 1598.
	1. All fluorescent fixtures shall have a disconnect means of a type intended by NFPA 70 (NEC) Article 410, Part XIII.

	D. HID Fixtures:  Comply with UL 1598.
	E. Metal Parts:  Free of burrs and sharp corners and edges.
	F. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and sagging.
	G. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	H. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.
	4. Laminated Silver Metallized Film:  90 percent.

	I. Plastic Diffusers, Covers, and Globes:
	1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	a. Lens Thickness:  At least 0.125 inch  minimum unless different thickness is indicated.
	b. UV stabilized.

	2. Glass:  Annealed crystal glass, unless otherwise indicated.


	2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS
	A. Electronic Ballasts:  Comply with ANSI C82.11; programmed rapid-start type, unless otherwise indicated, and designed for type and quantity of lamps served.  Ballasts shall be designed for full light output unless dimmer or bi-level control is indic...
	1. Sound Rating:  A
	2. Total Harmonic Distortion Rating:  Less than 10 percent.
	3. Transient Voltage Protection:  IEEE C62.41, Category A or better.
	4. Operating Frequency:  42 kHz or higher.
	5. Lamp Current Crest Factor: 1.7 or less.
	6. BF:  0.85 or higher.
	7. Power Factor:  0.98 or higher.

	B. Electronic Programmed-Start Ballasts for T8  Lamps:  Comply with ANSI C82.11 and the following:
	1. Manufacturer:
	a. Magnetek
	b. Advance
	c. Osram Sylvania

	2. Input Voltage: 120/277V

	C. Single Ballasts for Multiple Lighting Fixtures:  Factory-wired with ballast arrangements and bundled extension wiring to suit final installation conditions without modification or rewiring in the field.
	1. Multi-lamp Ballasts:  Use 2, 3, or 4 lamp ballasts for multi-lamp fixtures where possible.


	2.4 EXIT SIGNS
	A. Description:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life.


	2.5 FLUORESCENT LAMPS
	A. Low-Mercury Lamps:  Comply with EPA's toxicity characteristic leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.
	B. T8 rapid-start low-mercury lamps: rated 32 W maximum, nominal length of 48 inches (1220 mm), 2400 initial lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated life 20,000 hours,  T8 rapid-start low-mercury lamps, rated 25...

	2.6 INCANDESCENT LAMPS
	A. A19 medium base lamps: 40W maximum, clear bulb finish, 450 initial lumens (minimum), and average rated life 1,000 hours.

	2.7 LED LAMPS
	A. LED modules shall be field replaceable.
	1. Minimum CRI 75
	2. Warranty: 5 years (minimum)


	2.8 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Twin-Stem Hangers:  Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.
	D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).
	E. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.
	F. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.  Follow NECA/IESNA 500 “Recommended Practice for Installing Indoor Commercial Lighting Systems.”
	B. Fixture Support:  Support fixtures according to requirements of Division 26 Section “Hangers and Supports For Electrical Systems” and as follows:  Fixtures shall not be supported directly from roof decking.  Unless specific supporting instructions ...
	1. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings:  Use grid as a support element.
	a. Recessed and Semi-Recessed Grid-Type Fluorescent Fixtures:  All troffers shall be positively attached to the ceiling suspension system by mechanical means.  The attachment device, a minimum of two per fixture, shall have a capacity of 100 percent o...
	b. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 3/4-inch (20-mm) metal channels spanning and secured to ceiling tees.

	2. Surface Mounted Fixtures:
	a. Surface Mounted Fixtures at Grid and Wallboard Ceilings:  Mount directly to recessed outlet box.  Outlet box shall be supported in accordance with NEC.

	3. Suspended Lighting Fixture Support:
	a. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
	b. Stem-Mounted, Single-Unit Fixtures:  Use tubing or stem attached to a ball hanger or hook and loop hanger.  For exposed joist ceilings, support from strut channels run in the decking ribs at the top chord of the joist and mechanically fasten channe...
	c. Suspended Linear Fixtures:  Follow manufacturer’s recommended support instructions.  Use stainless steel aircraft cable to support from structure.  Tie circuiting cables to support cables. Industrial strip fluorescent fixtures in storage rooms and ...


	C. Adjust aimable lighting fixtures to provide required light intensities.
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.2 FIELD QUALITY CONTROL
	A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.
	B. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following lighting control devices:
	1. Indoor occupancy sensors.
	2. Emergency lighting relays.
	3. Lighting control panels, digital switches and accessories.

	B. Related Sections include the following:
	1. Division 26 Section "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, and manual light switches.


	1.3 DEFINITIONS
	A. BAS:  Building Automation System.
	B. LED:  Light-emitting diode.
	C. PIR:  Passive infrared.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Prepared by a factory authorized representative, show installation details for lighting control panels, digital switches, and occupancy sensors.
	1. Interconnection diagrams showing field-installed wiring.
	2. Schedules of all control panels.

	C. Sample of lighting control system digital switch in configuration and color specified.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For each type of product to include in emergency, operation, and maintenance manuals.

	1.5 SUBSTITUTIONS
	A. Wiring diagrams indicated on the drawings are general in nature and not based upon a specified product.  Product substitutions may result in different wiring schemes. The Contractor acknowledges that all wiring variations, equipment variations, and...

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Factory Authorized Representative:  A factory authorized representative shall be involved with the project for shop drawings, on-site visits for pre-wire installation, on-site inspections, on-site programming, on-site system start-up, and commissio...
	C. Manufacturer’s Quality System: Registered to ISO 9001:2000 Quality Standard.
	D. Lighting Control System: Listed by UL specifically for the required loads.  Provide evidence of compliance upon request.  System shall be listed to UL508 or UL924.
	E. NEC Compliance: The lighting control system shall comply with applicable provisions of the current National Fire Protection Association standard, state requirements and local building codes.

	1.7 COORDINATION
	A. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression system, and partition assemblies. Sp...


	PART 2 -  PRODUCTS
	2.1 INDOOR OCCUPANCY SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Controls.
	2. Hubbell Lighting.
	3. Leviton Mfg. Company Inc.
	4. Sensor Switch, Inc.
	5. Watt Stopper (The).

	B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.
	1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
	3. Relay Unit:  Dry contacts rated for 20 Amp ballast load at 120- and 277-V ac, for 13 Amp tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.
	4. Mounting:
	a. Sensor:  Suitable for mounting in any position on a standard outlet box.
	b. Relay:  Externally mounted through a 1/2-inch (13-mm) knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door or removable cover.

	5. Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor.
	6. Bypass Switch:  Override the on function in case of sensor failure.

	C. Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of PIR and ultrasonic detection methods in area of coverage.  Particular technology or combination of technologies that control on-off functions shall be selectable in...
	1. Sensitivity Adjustment:  Separate for each sensing technology.
	2. Detector Sensitivity:  Detect occurrences of 6-inch- (150-mm-) minimum movement of any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm), and detect a person of average size and weight moving not less than 12 i...
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

	D. Switch-Box-Mounted Units: Unit receives power directly from switch leg of the 120- or 277-V ac circuit it controls and opterates integral power switching contacts rated 800 W at 120-V ac, and 1000 W at 277-V ac, minimum.

	2.2 EMERGENCY LIGHTING RELAY
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. LVS, Inc.  Model EPC-1.
	2. Nine 24, Inc.  Model BLTC-R.

	B. Basis-of-Design Product:  Subject to compliance with requirements, provide the Nine 24 model BLTC or a comparable product.
	C. Description:  Comply with UL 924.  Light fixtures fed from emergency generator circuits switch with other light fixtures in room during normal conditions.  When normal power is lost, the emergency lights are automatically turned on to full brightne...
	1. Voltage Ratings: As required for the load served
	2. An automatic transfer device that transfers the lighting load from normal to emergency power is not acceptable.


	2.3 LIGHTING CONTROL SYSTEM
	A. General:
	1. Provide system software and hardware that is warranted by a single manufacturer.
	2. Contractor is responsible to coordinate all work of this Section with all the trades covered in other Sections of the specifications to provide a complete and operable system.

	B. Description:  Factory assembled Line voltage dimmer cabinet.  The interior construction shall provide total isolation of high voltage (class 1) wiring from low voltage (class 2) wiring within the assembled panel. Panel shall include intelligence bo...
	1. Convection cooled without fans, with barriers to accommodate 120- and 277-V branch circuits and suitable to control designated lighting equipment or accessory functions.
	2. Non-dim modules shall include relays with contacts rated to switch 20-A tungsten-filament load at 120-V ac and 20-A electronic ballast load at 277-V ac.
	3. Panel system shall interface to Lon Network for BAS system control.
	4. Operates relays on-off at programmable times and with manual switches.
	5. Panel rated minimum 14,000 AIC rated.
	6. Dimmers have individual manual over-ride control.
	7. Panels provide sequential start within groups preventing demand peaks caused by simultaneous switching.
	8. Capable of programmable manual override for after hours occupancy with occupant warning signal.
	9. Dimmer quantity as indicated on schedule with indicated spare capacity.
	10. Include all accessories necessary for the system to function as indicated in the sequence of operations and lighting control panel schedule.
	11. Contact Inputs: Accepts either maintained or momentary dry contact closures. In addition to individual relay inputs, provide minimum 8 contact inputs per panel for auxiliary switches and occupancy sensors.
	12. Lighting Dimmers:  Solid-state SCR dimmers.
	a. Dimmer response to control signal shall follow the "Square Law Dimming Curve" specified in IESNA's "IESNA Lighting Handbook."
	b. Dimming Range:  0 to 100 percent.
	c. Dimmed circuits shall be filtered to provide a minimum 350-mic.sec. current-rise time at a 90-degree conduction angle and 50 percent of rated dimmer capacity.  Rate of current rise shall not exceed 30 mA/mic.sec., measured from 10 to 90 percent of ...

	13. Provide the following:
	a. Cooper iLumin Universal Source Controller or approved equal.


	C. Switches:  Provide manual control for lighting per plans.
	1. Digital Switch:  Provide digital switches where indicated on plans (LV#) with button quantity as specified in schedule. Buttons shall be square or rectangular in shape, not less than 0.5 inches in width or height and provide direct positive tactile...
	a. Provide switches in color grey with stainless coverplate.
	b. Provide custom engraved button labels.
	c. Cooper iLumin CLS lneo or approved equal.

	2. LCD Touch Screen Controller:

	D. Emergency Power Relay Module:  Comply with UL 924; automatically turns all dimmers on to full output when normal supply fails.
	E. Accessories:
	1. Building Automation System Interface: Provide interface to system via RS485 or Ethernet over UDP.  BAS system programming by Division 23.
	2. Network Clock:  Schedules shall be established and controlled by the building automation system.
	3. Provide additional modules as necessary to provide a complete system that functions as indicated on the drawings and the sequence of operations.


	2.4 CONDUCTORS AND CABLES
	A. Power Wiring to Supply and Load Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.
	B. Classes 2 and 3 Control Cable:  Multi-conductor cable with stranded-copper conductors sized per manufacturer’s recommendations.


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.

	3.2 LIGHTING CONTROL PANEL INSTALLATION
	A. Install equipment in accordance with manufacturer’s written installation instructions.
	B. Provide complete installation of system in accordance with Contract Documents.
	C. Install panels and connect line voltage wires from panelboard to lighting control panel relays.
	D. Connect relays to designated loads per schedule. Verify emergency ballast feed is not connected thru lighting control panel relay.
	E. Install digital switches and program per switch schedule.
	F. Provide connection to building automation system from lighting control panels. Provide schedules and protocol to controls contractor for BAS interface programming. Provide all lighting control system programming required for complete operation. Ver...

	3.3 WIRING INSTALLATION
	A. Wiring Method:  Comply with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size shall be 3/4 inch (13 mm).
	B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	C. Size conductors according to lighting control device manufacturer's written instructions, unless otherwise indicated.
	D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
	E. Install low voltage cables between panels and between panels and switches per manufactures written instructions.
	A. Lighting control panels are to utilize the building automation system time clock for occupied mode, unoccupied mode, and a photoelectric sensor for dusk, and dawn.  The lighting control panel programming shall comply with 2009 International Energy ...
	B. Interior Lighting: Sweep all designated lights off at predetermined intervals during unoccupied mode.

	3.5 LOW VOLTAGE SWITCH SCHEDULE
	A. Program each button in the low voltage switches in the following rooms to control the lighting zones as indicated.  Provide switch quantities per the drawings.
	B. LV:  Single zone on/off – (1) large button
	C. LV1: LCD Touch Screen Controller
	1. iLumin TSC500 or approved equal.

	D. LV2:  3 large buttons
	1. Turns on/off ”Z1” to 50% output.  Label: CARDIO DIM.
	2. Turns on/off ”Z1” to full output.  Label: CARDIO.
	3. Turns all zones off.  Label: OFF.

	E. LV3: (4) small buttons,
	1. Turns on/off “Z1” to 50% output.  Label: CARDIO DIM
	2. Turns on/off “Z1” to full output.  Label: CARDIO
	3. Turns on/off “Z2” to 50% output.  Label: HARD COURT DIM.
	4. Turns on/off “Z2” to full output.  Label: HARD COURT.

	F. LV4: (2) large buttons
	1. Turns on/off ”Z14”.  Label: LOBBY.
	2. Turns on/off ”Z17”.  Label: WALLWASH.

	G. LV5: (3) large buttons
	1. Turns on/off ”Z7”.  Label: OFFICE SOUTH.
	2. Turns on/off ”Z9”.  Label: COLLABORATION.
	3. Turns on/off ”Z8”. Label: OFFICE NORTH.

	H. LV6: (3) large buttons
	1. Turns on/off “Z10”. Label: KITCHEN.
	2. Turns on/off “Z11”.  Label: PENDANTS.
	3. Turns on/off “Z21”.  Label: UNDERCABINETS.

	I. LV7: (2) large buttons
	1. Turns on/off ”Z15”.  Label: LOBBY.
	2. Turns on/off ”Z16”.  Label: WALLWASH.

	J. LV8: (4) small buttons, on/off, raise & lower
	1. Turns on/off ”Z8”.  Label: OFFICE NORTH.
	2. Turns on/off ”Z7”.  Label: OFFICE SOUTH.
	3. Turns on/off ”Z18”. Label: COLLABORATION.
	4. Turns on/off “Z12”. Label: PENDANTS.

	K. LV9: (4) small buttons,
	1. Turns on/off “Z4”, “Z5”, “Z6” to 50% output.  Label: BATTING CAGE DIM
	2. Turns on/off “Z4”, “Z5”, “Z6” to full output.  Label: BATTING CAGE
	3. Turns on/off “Z6” and “Z3” to 50% output.  Label: TRACK DIM.
	4. Turns on/off “Z6” and “Z3” to full output.  Label: TRACK.


	3.6 IDENTIFICATION
	A. Identify components and power and control wiring according to Division 26 Section "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors and lighting control panels.
	2. Identify circuits or luminaries controlled by photoelectric and occupancy sensors at each sensor.

	B. Label lighting control system switches with engraved and filled lettering.

	3.7 FIELD QUALITY CONTROL
	A. Provide factory authorized representative for Initial start-up and programming of lighting control panel and associated switches and sensors.
	B. Perform the following field tests and inspections and prepare test reports.
	1. After installing switches and sensors, and after electrical circuitry has been energized, adjust and test for compliance with requirements.
	2. Operational Test: Verify operation of each lighting control device, and adjust time delays.

	C. Lighting control devices that fail tests and inspections are considered defective.

	3.8 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting sensors to suit occupied conditions.  Provide three (3) visits to Project during normal business hours for this purpose.

	3.9 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel as specified below:
	1. Train Owner's maintenance personnel on troubleshooting, servicing, adjusting, and preventive maintenance of all lighting control devices.  Provide a minimum of four hours training.  Provide a DVD of the training session.
	2. Training Aid:  Use the approved final version of maintenance manuals as a training aid.
	3. Schedule training with Owner, through Architect-Engineer, with at least seven days' advance notice.





	Div. 27.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Communications equipment coordination and installation.
	2. Raceway and Boxes for Communications.
	3. Sleeves for pathways and cables.
	4. Sleeve seals.
	5. Grout.
	6. Common communications installation requirements.

	B. This Section includes the following types of system rough-ins:
	1. Combination voice/data/video outlets.
	2. Wall mounted telephones.
	3. TV receptacles.
	4. Security equipped doors and frames.
	5. Card readers.

	C. Related Sections:
	1. Division 07 Section “Penetration Firestopping” for firestopping materials and installation at penetrations through walls, ceilings, and other fire-rated elements.
	2. Division 08 Section “Door Hardware” for electrified door hardware.
	3. Division 08 Section “Hollow Metal Doors and Frames” for framing anchoring and grouting.
	4. Division 08 Section "Access Doors and Frames."
	5. Division 26 Section “Wiring Devices” for coverplates.
	6. Division 26 Section "Raceway and Boxes for Electrical Systems” for raceway and outlet boxes.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  None.

	1.5 COORDINATION
	A. Coordinate serving communications utilities entrances and demarcations for each utility to establish voice, data, cable television and fiber optic services.
	B. Coordinate installation of low voltage equipment and cabling to insure timely and accurate installation.  Provide as-built drawings of rough-in and raceway routings provided under this Section.
	C. Coordinate arrangement, mounting, and support of communications equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting pathways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	D. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	E. Coordinate location of access panels and doors for communications items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	F. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."
	G. Coordinate rough-ins with surrounding surfaces to insure flush installations. Provide extension rings on device boxes to accommodate tack walls and surfaces.
	H. Coordinate ducts and sleeves with structural elements.


	PART 2 -  PRODUCTS
	2.1 RACEWAY AND BOXES FOR COMMUNICATIONS
	A. All material and associated installation shall be as specified in appropriate Division 26 Sections, “Raceways and Boxes for Electrical Systems.”

	2.2 SLEEVES FOR PATHWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 1T50 inches1T4T (1270 mm)4T and no side more than 1T16 inches1T4T (400 mm)4T, thickness shall be 1T0.052 inch1T4T (1.3 mm)4T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 1T50 inches1T4T (1270 mm)4T and 1 or more sides equal to, or more than, 1T16 inches1T4T (400 mm)4T, thickness shall be 1T0.138 inch1T4T (3.5 mm)4T.



	2.3 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and pathway or cable.
	1. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of pathway or cable.
	3. Pressure Plates: Stainless steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
	A. General:
	1. Comply with NECA 1.
	2. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	3. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	4. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both communications equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference ...
	5. Right of Way:  Give to piping systems installed at a required slope.
	6. Provide rough-ins as specified herein at each location where the corresponding symbol is indicated on the Drawings.
	7. Recessed communications raceways shall be routed directly up from the location indicated on Drawings with a sweep bend above the APC of the room served, unless noted otherwise. Raceways shall not be routed underground unless indicated on the Drawings.
	8. Mounting heights shall be as indicated in the Mounting Height Schedule unless otherwise indicated on the Drawings.
	9. Provide all raceways with protective insulation bushings at raceway terminations and with continuous pull strings. All raceways shall be installed with sweep bends.
	10. Ream junction, pullbox and outlet assembly knock-outs to maintain raceways inside diameter through to box interior.
	11. Provide junction/pull boxes where indicated or required.  Any pull/junction box shall not be used to change raceway routing direction.  Directional changes shall be provided only with sweep bent raceway.
	12. Coordinate floorbox communications raceway routing with floorbox dividers to separate Class I and Class II wiring within the box.
	13. Install underslab raceway stub-ups at locations indicated on Drawing and within 2 inches of finished wall surface for exposed stub-ups. Trim raceways 6 inches above finished floor and label with location served.
	14. Provide a blank coverplate for each rough-in not utilized by date of substantial completion. Including all outlet locations along divided surface raceways.  See Division 26 Section “Wiring Devices” for coverplate specification.


	3.2 OUTLET ROUGH-INS
	A. Combination Voice/Data/Video Outlets:
	1. See drawing details.

	B. TV Outlets:
	1. Provide flush 4-11/16 inch square steel box with a double-gang plaster ring for wall-mounted TV devices.
	2. Provide two (2) 1-inch raceway stubbed up into nearest accessible ceiling space from each backbox. Include bushings at all raceway terminations.
	3. Provide ¾-inch plywood backing inside walls in an area approximately 24 inches square around device backboxes.

	C. Card readers:
	1. Provide flush single-gang box with single-gang extension ring at locations indicated.
	2. Provide one concealed ¾-inch raceway stubbed out to nearest accessible ceiling. Include bushings at all raceway terminations.
	3. Coordinate installation with finished surfaces for flush installation.
	4. If co-located with door pushbutton, raceways may be combined.


	3.3 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. General:
	1. Communications penetrations occur when pathways, cables, wireways, or cable trays penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	2. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	3. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	4. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	5. Cut sleeves to length for mounting flush with both surfaces of walls.
	6. Extend sleeves installed in floors 6 inches (152 mm) above finished floor level.
	7. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	a. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	8. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	9. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pathway and cable penetrations.  Install sleeves and seal pathway and cable penetration sleeves with firestop materials.  Comply with re...
	10. Where sleeves penetrate a wall with one side having exposed structure, sleeves shall be placed above the elevation of the bottom of steel. Where a roof deck elevation change occurs, sleeve height shall vary and be install above the elevation of bo...

	B. Sleeves: Provide communication sleeves where needed to provide a route from each system rough-in to the nearest communication closet and as noted below.  Provide additional sleeves for intercom cabling. These sleeves not shown on drawings. Each gro...
	1. Rooms with five or less system device rough-ins: Two (2) 2-inch sleeves.
	2. Rooms with six to ten systems device rough-ins: Three (3) 2-inch sleeves.
	3. Rooms with eleven to fifteen system device rough-ins: Four (4) 2-inch sleeves.

	C. Cable Tray Sleeves: Provide EMT sleeves with bushings where shown on drawings or cable tray passes thru rated walls or provides access into communication rooms. The quantity of sleeves shall be as follows or as indicated on the drawings:
	1. 6-inch wide cable tray: Three (3) 3-inch sleeves.
	2. 12-inch wide cable tray: Four (4) 4-inch sleeves.
	3. 18-inch wide cable tray: Five (5) 4-inch sleeves.
	4. 24-inch wide cable tray: Seven (7) 4-inch sleeves.


	3.4 GROUNDING AND BONDING
	A. Install number 6 AWG green insulated ground conductor thru cable tray sleeves and bond cable tray sections.
	B. For sleeves extending beyond the depth of a single wall, bond cable tray sleeves to cable tray using number 6 AWG conductor.

	3.5 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for pathway or cable material and size.  Position pathway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pathway or cable and ...

	3.6 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for communications installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 S...



	Div. 28.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire alarm wire and cable.
	2. Identification products.


	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).
	F. RCDD:  Registered Communications Distribution Designer.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.


	1.7 FIELD CONDITIONS
	A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.
	1. Indications that wire and cables are wet or moisture damaged include, but are not limited to, discoloration and sagging of factory packing materials.

	B. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humid...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.2 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway Type XHHN, complying with UL 44, in raceway.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway, power-limited cable, complying with UL 83, concealed in building finishes and Type XHHN, complying with UL 44, in raceway.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

	2.3 FIRE ALARM WIRE AND CABLE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Belden.
	2. 5TGenesis Cable Products; Honeywell International, Inc5T.
	3. 5TWest Penn Wire5T.
	4. Windy City Wire

	B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760. Color Red.
	C. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG.
	1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as complying with UL 1424 and UL 2196 for a 2-hour rating.

	D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 16 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.


	2.4 IDENTIFICATION PRODUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. 5TBrady Worldwide, Inc5T.
	2. 5THellermann Tyton North America5T.
	3. 5TKroy LLC5T.
	4. 5TPanduit Corp5T.

	B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	C. Comply with requirements in Section 260553 "Identification for Electrical Systems."

	2.5 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP cables according to TIA/EIA-568-C.
	C. Cable will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for installation of supports for cables.

	3.2 WIRING METHOD
	A. Install wiring in metal pathways and wireways, except above accessible ceilings. Fire alarm system shall be completely installed in metal raceways. Utilize red colored raceway for fire alarm cabling.
	1. Minimum conduit size shall be 2T3/4 inch2T6T (21 mm)6T.  Control and data transmission wiring shall not share conduit with other building wiring systems.
	2. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems."
	3. Utilize “Unenclosed wiring methods” for above accessible ceiling installation.

	B. Wiring within Enclosures:
	1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	2. Install lacing bars and distribution spools.
	3. Separate power-limited and non-power-limited conductors as recommended in writing by manufacturer.
	4. Install conductors parallel with or at right angles to sides and back of enclosure.
	5. Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with intrusion system to terminal blocks.
	6. Mark each terminal according to system's wiring diagrams.
	7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors.


	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. Conductors:  Size according to system manufacturer's written instructions unless otherwise indicated.
	C. Unenclosed wiring methods:
	1. Comply with TIA/EIA-568-C.
	2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 2T30 inches2T6T (760 mm) within enclosures6T and not more than 2T6 inches2T6T (150 mm)6T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	3. Do not install bruised, kinked, scored, deformed, or abraded cable.  Remove and discard cable if damaged during installation and replace it with new cable.
	4. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	5. Maintain pull strings in all underground raceways after installation of communications cabling.
	6. Within Cable trays, cable shall be separated from other cabling, bundled and tie wrapped with Velcro type ties to the tray every 10 feet. Cables shall exit out the top of cable trays and be supported within 24 inches of exiting cable tray.
	7. Pull cables without exceeding cable manufacturer's recommended pulling tensions.
	8. Pull cables simultaneously if more than one is being installed in same raceway.
	9. Use pulling compound or lubricant if necessary.  Use compounds that will not damage conductor or insulation.
	10. Provide minimum service loop as specified, coiled and secured with Velcro type fasteners above accessible ceilings at each device location.
	11. Do not route cables through or over structural members at roof deck level, fasten J-hooks for cables to side or bottom of structural member.
	12. Suspend cable not in a wireway or pathway a maximum of 2T8 inches2T6T (200 mm)6T below structural members by cable supports not more than 2T60 inches2T6T (1524 mm)6T apart.
	13. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.
	14. Install J-hooks between conduit stub-ups, sleeves and cable tray network for cable support to industry standard.  Attach J-hooks to structural elements.  Do not attach supports to roof, deck or other building systems. Install J-hook supports for c...
	15. Install cables within dedicated raceway sleeves for wall penetrations.
	16. Install cables parallel and perpendicular to surfaces or exposed structural members, and follow surface contours.

	D. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2T5 inches2T6T (127 mm)6T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T12 inches2T6T (300 mm)6T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T24 inches2T6T (600 mm)6T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2T2-1/2 inches2T6T (64 mm)6T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T6 inches2T6T (150 mm)6T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T12 inches2T6T (300 mm)6T.

	4. Separation between cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 2T3 inches2T6T (75 mm)6T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 2T6 inches2T6T (150 mm)6T.

	5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 2T48 inches2T6T (1200 mm)6T.
	6. Separation between Cables and Fluorescent Fixtures:  A minimum of 2T5 inches2T6T (127 mm)6T.


	3.4 FIRE ALARM WIRING INSTALLATION
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Section 260533 "Raceways and Boxes for Electrical Systems."
	1. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.

	C. Wiring Method:
	1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the fire alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70.

	D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits differently from ala...

	3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS
	A. 120-V Power Wiring:  Install according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables" unless otherwise indicated.
	B. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No. 14 AWG.
	2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.


	3.6 CONNECTIONS
	A. Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System” for connecting, terminating, and identifying wires and cables.

	3.7 FIRESTOPPING
	A. Comply with requirements in Section 078413 "Penetration Firestopping."
	B. Comply with TIA-569-B, "Firestopping" Annex A.
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.8 GROUNDING
	A. For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. For low-voltage wiring and cabling, comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."

	3.9 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections:
	1. Visually inspect UTP cable jacket materials for NRTL certification markings.  Inspect cabling terminations to confirm color-coding for pin assignments, and inspect cabling connections to confirm compliance with TIA/EIA-568-C.
	2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors.  Test operation of shorting bars in connection blocks.  Test cables after termination but not cross connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-C.  Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Meas...


	D. Document data for each measurement.  Print data for submittals in a summary report that is formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument to the computer, save as text files, print, and submit.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manual fire-alarm boxes.
	2. System smoke detectors.
	3. Notification appliances.
	4. Remote Device Location-Indicating Lights.
	5. Addressable interface device.

	B. Related Sections:
	1. Division 26 “Identification for Electrical Systems”
	2. Division 26 “Raceway and Boxes for Electrical Systems”
	3. Division 27 “Common Work Results for Communications”

	C. This Section includes expanding an existing fire alarm system.  The existing fire alarm control panel is a Siemens model XLSV.
	D. Included in this Section is the required activation of smoke and fire smoke dampers per the International Building Code. Method shall vary by location and be compliant with Section 716. 3.2.1.
	E. Included in this Section is the connection of the fire alarm system to common ducted mechanical units for shutdown upon activation of duct mounted detection on supplying mechanical unit.
	F. Provide all control panels, power supplies, alarm initiating devices, alarm signaling devices, conduit, wire, fittings and all auxiliary accessories required to provide a complete and operating system.
	G. The work of this Section shall be performed by one supplying contractor who takes responsibility for the testing, Field Quality Control and overall completion of the work specified in the Contract Documents including submittals to authorities havin...

	1.3 DEFINITIONS
	B. LED:  Light-emitting diode.
	C. NICET:  National Institute for Certification in Engineering Technologies.

	1.4 SYSTEM DESCRIPTION
	1.5 SUBMITTALS
	A. General Submittal Requirements:
	1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect.
	2. Shop Drawings shall be prepared by persons with the following qualifications:
	a. Trained and certified by manufacturer in fire-alarm system design.
	b. NICET-certified fire-alarm technician, Level III minimum.
	c. Licensed or certified by authorities having jurisdiction.

	3. The fire alarm system shall be submitted as one package with the following included:

	B. Product Data:  For each type of product indicated. Where more than one model or option of product is presented on data sheet, provided model and all options shall be clearly identified. Product data sheet order shall match materials list.
	C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and attachments to other work.
	1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.
	2. Complete materials list indicating quantity, model number and description of each item. Model numbers shall match factory listed model on product data sheets.
	3. Include voltage drop calculations for notification appliance circuits.
	4. Include battery-size calculations for all panels.
	5. Include performance parameters and installation details for each detector, verifying that each detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
	6. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate to placement and support of ...
	7. Include voice/alarm signaling-service equipment rack or console layout, grounding schematic, amplifier power calculation, and single-line connection diagram.
	8. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size and route of cable and conduits. Include candela ratings and voice/alarm wattage tap settings on drawings. Submitted plans shall match sca...
	9. Provide a physical layout diagram of FACP showing location of each sub assembly within the FACP. Label sub assemblies with model number and indicate function or purpose.
	10. Terminal connection diagram of the fire alarm control panel showing all wiring connection points including typical field wiring circuit diagrams.

	D. Qualification Data:  For qualified Installer.
	E. A complete step-by-step description of the operation of the system.
	G. Field quality-control reports.
	H. Operation and Maintenance Data:  For fire-alarm systems and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter.
	3. Record copy of site-specific software.
	4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same name and include the following:
	a. Frequency of testing of installed components.
	b. Frequency of inspection of installed components.
	c. Requirements and recommendations related to results of maintenance.
	d. Manufacturer's user training manuals.

	5. Manufacturer's required maintenance related to system warranty requirements.
	6. Abbreviated operating instructions for mounting at fire-alarm control unit.
	7. Copy of NFPA 25.

	I. Software and Firmware Operational Documentation:
	1. Program Software Backup:  On compact disk, complete with data files.
	2. Device address list.

	J. The Contractor shall furnish to the Owner, upon final acceptance of the system, two (2) initial and two (2) final sets of written operating and maintenance instructions which shall include copies of all designated approved shop drawings, wiring dia...

	1.6 QUALITY ASSURANCE
	B. Installer Qualifications:  Installation shall be directly supervised by personnel certified by NICET as fire-alarm Level II technician.
	C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from single manufacturer.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Fire alarm control panel shall be UL 9PthP Edition listed.

	1.7 WARRANTY

	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Install devices UL Listed as compatible with existing system.

	2.2 SYSTEMS OPERATIONAL DESCRIPTION
	A. System operation shall match the existing system.

	2.3 FIRE-ALARM CONTROL UNIT
	A. Existing Fire Alarm Control Unit is a Siemens model XLSV.

	2.4 SUPPLEMENTARY NOTIFICATION APPLIANCE CIRCUIT PANELS
	A. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Notification appliances shall be powered by 24-V dc source.
	1. Alarm current draw of each notification appliance circuit shall not exceed 85 percent of the power supply circuit rating.

	B. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.
	C. Units shall be activated and monitored by addressable modules connected to fire alarm control panel. Connection to FACP notification circuits shall not be permitted.

	2.5 MANUAL FIRE-ALARM BOXES
	A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recess...
	1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral addressable module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.
	2. Station Reset:  Key switch only.


	2.6 SYSTEM SMOKE DETECTORS
	A. General Requirements for System Smoke Detectors:
	1. Comply with UL 268; operating at 24-V dc, nominal.
	2. Detectors shall be two-wire type.
	3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	4. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for connection to building wiring.
	5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal operation.
	6. Integral Visual-Indicating Light:  LED type indicating detector has operated and power-on status.
	7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition and individually adjustable for sensitivity by fire-alarm c...
	a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control unit for 1T15 or 20 deg F1T4T (8 or 11 deg C)4T per minute.
	b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be settable at fire-alarm control unit to operate at 1T135 or 155 deg F1T4T (57 or 68 deg C)4T.
	c. Provide multiple levels of detection sensitivity for each sensor.

	8. Relays associated with smoke detectors for door hold-open or damper release shall be addressable type for control from the FACP and with the auxiliary switches.

	B. Photoelectric Smoke Detectors:
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).

	3. Each sensor shall have multiple levels of detection sensitivity.

	C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).

	3. Each sensor shall have multiple levels of detection sensitivity.
	4. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, air velocity, and installation conditions where applied.
	5. Relays associated with duct smoke detectors for mechanical unit shutdown or damper release shall be addressable type for control from the FACP thru the auxiliary switches.
	6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit.
	7. Provide a remote indicator and test station for each duct detector located greater than 6 feet above finished floor.


	2.7 NOTIFICATION APPLIANCES
	A. General Requirements for Notification Appliances:  Connected to notification appliance signal circuits, equipped for mounting as indicated and with screw terminals for system connections.
	1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, equipped for mounting as indicated and with screw terminals for system connections.

	B. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear polycarbonate lens mounted on the faceplate.  The word "FIRE" is engraved in minimum 1T1-inch-1T4T (25-mm-)4T high letters on the lens.
	1. Rated Light Output:
	a. 15/30/75/110 cd, selectable in the field.
	b. Set candela value as indicated on the Drawings with rating visible from the exterior of the device.

	2. Include 177 candela devices in sleeping areas and as indicated.
	a. Device to be Wheelock, Inc. #RSSWP series or approved equal

	5. Mounting:  Wall mounted unless otherwise indicated.
	6. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	7. Flashing shall be in a temporal pattern, synchronized with other units.
	8. Strobe Leads:  Factory connected to screw terminals.
	9. Mounting Faceplate:  Factory finished, white.

	C. Voice/Tone Notification Appliances:
	1. Appliances shall comply with UL 1480 and shall be listed and labeled by an NRTL.
	2. High-Range Units:  Rated 2 to 15 W.
	3. Low-Range Units:  Rated 1/4 to 2 W.
	4. Mounting:  semirecessed.
	5. Matching Transformers:  Tap range matched to acoustical environment of speaker location.


	2.9 ADDRESSABLE INTERFACE DEVICE
	A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-initiating devices for wired applications.
	B. Monitor Modules: Addressable module to connect one (1) supervised initiating device to a signaling line circuit of the fire alarm control panel.
	C. Control Modules: Addressable module to supervise and control the operation of one (1) conventional notification appliance circuit.
	D. Relay Modules: Addressable module capable of providing direct signal to devices and systems for control via the fire alarm control panel. Relays shall be Form-C style with rated contacts of 2 Amp resistive load and 1 Amp inductive load.


	PART 3 -  EXECUTION
	3.1 WIRING METHOD
	A. Install system completely within metal raceways. Comply with Section “Cables and Conductors for electronic safety and security.”

	3.2 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72 for installation of fire-alarm equipment.
	B. Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830 mm) above the finished floor.
	C. Smoke- or Heat-Detector Spacing:
	1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for smoke-detector spacing.
	2. Locate ceiling-mounted detectors not less than 4 inches (100 mm) from a side wall to the near edge.
	3. Wall Mounted: Locate detectors at least 4 inches (100 mm), but not more than 12 inches (300 mm), below the ceiling.
	4. HVAC:  Locate detectors not closer than 1T3 feet1T4T (1 m)4T from air-supply diffuser or return-air opening.
	5. Lighting Fixtures:  Locate detectors not closer than 1T12 inches1T4T (300 mm)4T from any part of a lighting fixture.

	D. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they extend the full width of duct. Support both ends of sampling tubes per manufacture’s recommendations.
	E. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and valve-tamper switch that is not readily visible from normal viewing position.
	H. Remote Device Location-Indicating Lights:  Locate in easily accessible space with mechanical rooms or within accessible ceiling below equipment served.
	I. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 1T72 inches1T4T (1830 mm)4T above the finished floor.
	J. Fire Alarm Power Circuit Breakers:  Provide red breaker or with red lockable handle or cover with FIRE ALARM indicated for each fire alarm panel or power supply panel. Identify circuit in red on panel cover. Identify electrical circuit and location...
	M. Post Indicator Valve:  Connect transient voltage surge suppression on PIV monitor switch and discretely monitor switch position.
	N. Duct Detectors shall be furnished, installed and connected by Division 28. Comply with NFPA 72 and NFPA 90A.
	T. Connect addressable relay module at each sound system to initiate muting of system during activation of fire alarm system.

	3.3 CONNECTIONS
	A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, comply with requirements in Division 08 Section "Door Hardware."  Connect hardware and devices to fire-alarm system.
	1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this Section before making connections.

	B. Make addressable connections with a supervised interface device to the following devices and systems.  Install the interface device less than 1T3 feet1T4T (1 m)4T from the device controlled.  Make an addressable confirmation connection when such fe...
	1. Smoke dampers in air ducts of designated air-conditioning duct systems.
	2. Alarm-initiating connection to elevator recall system and components.


	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	B. Install framed instructions in a location visible from fire-alarm control unit and remote annunciators.

	3.5 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to fire-alarm control unit.

	3.6 FIELD QUALITY CONTROL
	A. Field tests shall be witnessed byS Sauthorities having jurisdiction and the Owner’s representative.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Visual Inspection:  Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter.
	b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	3. Test audible appliances for the public operating mode according to manufacturer's written instructions.  Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
	5. Test visible appliances for the public operating mode according to manufacturer's written instructions.
	6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records...

	E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	F. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Annual Test and Inspection:  At the conclusion of the warranty period, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections. Return all passwords and acc...








