
  
                                    

Inland Truck Parts Company 

New Truck Service Center, North Platte NE 

 

Addendum #1 

 

 
 

Location:         Inland Truck Service Center 

3820 South Newberry Access,  

North Platte, NE 
 

Issue Date; April 10, 2012 

 
Description;  

1.  The hydronic in-floor heating system has been eliminated in the North Platte facility.   This will also eliminate 

the Boiler Room that is immediately adjacent to the Fluid Storage Room.   

2. All Bidders are required to submit a Subcontractor & Supplier List with their bid. 

3. All Bidders will submit bids on their own company letterhead, with a detailed scope of work.  A Bid Form will 

not be issued.   

 

SEE ATTACHED “REVISED PLANS & SPECIFICATIONS” 
 

2970 N 10
th

 St, Gering, NE 69341          

 (308) 635-2213     FAX (308) 635-0182                              

   

Web: www.paulreedconstruction.com   

E-mail: prc@paulreedconstruction.com 

http://www.paulreedconstruction.com/
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SECTION 15891 – DUCTWORK, FLUES & ACCESSORIES 
 
 
PART 1 -  GENERAL 
 
1.1 Related Documents 
1.2 Description Of Work 
1.3 Quality Assurance 
1.4 Shop Drawings 
 
PART 2 -  PRODUCTS 
 
2.1 Manufacturers 
2.2 Ductwork Materials 
2.3 Ductwork 
2.4 Duct Liner 
2.5 Miscellaneous Ductwork Materials 
2.6 Ductwork Fabrication 
2.7 Fire Dampers 
2.8 Automatic Dampers 
2.9 Louvers 
2.10 Diffusers, Registers, & Grilles 
2.11 Flues 
 
PART 3 -  EXECUTION 
 
3.1 Installation of Metal Ductwork 
3.2 Installation of Flexible Ducts 
3.3 Diffusers, Registers, And Grilles 
3.4 Spare Parts 
3.5 Equipment Connections 
3.6 Start-up 
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SECTION 15891 - DUCTWORK & ACCESSORIES 
 
 
PART 1 -  GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specifications, apply to this section. 

 
B. The requirements as set forth in Section 15000, "BASIC MECHANICAL REQUIREMENTS" shall 

apply to this part of the work. 
 
1.2 DESCRIPTION OF WORK: 
 

A. The extent of work by this section includes ductwork, liner, accessories, and flues. 
 
1.3 QUALITY ASSURANCE: 
 

A. Codes and Standards: 
 

1. SMACNA Standards:  Comply with SMACNA's "HVAC Duct Construction Standards", latest 
edition, for fabrication and installation of metal ductwork, liner, and accessories. 

 
2. NFPA Compliance:  Comply with NFPA 90A "Standard for the Installation of Air Conditioning 

and Ventilating Systems" and NFPA 90B "Standard for the Installation of Warm Air Heating 
and Air Conditioning Systems". 

 
3. UL Compliance:  Construct, test, and label fire dampers in accordance with UL Standard 555 

"Fire Dampers and Ceiling Dampers". 
 

4. ARI Compliance:  Test and rate diffusers, registers, and grilles in accordance with ARI 650 
"Standard for Air Outlets and Inlets". 

 
5. ASHRAE Compliance:  Test and rate diffusers, registers, and grilles in accordance with 

ASHRAE 70 "Method of Testing for Rating the Air Flow Performance of Outlets and Inlets". 
 

6. Diffusers, registers, and grilles shall be tested and rated in accordance with ADC 1062 
"Certification, Rating and Test Manual". 
 

 
1.4 SHOP DRAWINGS: 
 

A. Submit the following information in accordance with, and in addition to other requirements of 
Section 15000, "BASIC MECHANICAL REQUIREMENTS". 

 
1. Performance data including noise criteria ratings, throw, pressure drop, etc. for the rated air 

flow. 
 

2. Submit scaled layout drawings of metal ductwork and fittings including, but not limited to, 
duct sizes, locations, elevations, slopes of horizontal runs, wall and floor penetrations, and 
types of connections.  Scaled drawings shall be drawn at not less than 1/4" = 1'-0".  Show 
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interface and spatial relationship between ductwork and proximate equipment.  Show 
modifications of indicated requirements, made to conform to local shop practice, and how 
these modifications ensure that free area, materials, and rigidity are not reduced. 

 
3. Record Drawings:  At project closeout, submit record drawings of installed metal ductwork 

and accessories, in accordance with requirements of Section 15000, "BASIC MECHANICAL 
REQUIREMENTS". 

 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide one of the following manufacturers: 
 

1. Factory-fabricated duct and fittings: 
 

a) Semco Mfg., Inc. 
b) United Sheet Metal Div. United McGill Corp. 
c) Wesco, Inc. 

 
2. Flexible duct: 

 
a) Wiremold 
b) Thermoflex 
c) Clevaflex 

 
3. Canvas connectors: 

 
a) Ventglass by Ventfabrics 
b) Elcen 
 

4. Manual, backdraft, fire, and automatic dampers: 
 

a) Ruskin Mfg. Co. 
b) Safe-Aire Inc. 
c) Air balance Inc. 

 
5. Louvers: 

 
a) Ruskin Mfg. Co. 
b) American Warming & Ventilating Inc. 
c) Construction Specialties, Inc. 
d) Louvers & Dampers, Inc. 
e) Safe-Aire Inc. 
f) Carnes 

 
6. Diffusers, registers and grilles: 

 
a) Titus 
b) E.H. Price 
c) Amemostat  
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7. Flues: 
 

a)  Metalbestos 
b)  Metal-Fab 

 
2.2 DUCTWORK MATERIALS: 
 

A. Exposed Ductwork Materials:  Where ductwork is indicated to be exposed to view in occupied 
spaces, provide materials which are free from visual imperfections including pitting, seam marks, 
roller marks, stains and discolorations, and other imperfections. 

 
B. Sheet Metal:  Except as otherwise indicated, fabricate ductwork from galvanized sheet steel 

complying with ASTM A 527, lock forming quality, with G 90 zinc coating in accordance with 
ASTM A 525; and mill phosphatized for exposed locations. 

 
2.3 DUCTWORK: 
 

A. Except as otherwise indicated on the drawings, ductwork, metal gauges, reinforcing, etc. shall be 
constructed in accordance with SMACNA "HVAC Duct Construction Standards," latest edition for 
a 2 inch water gauge static pressure.   

 
B. All fittings shall be constructed in accordance with SMACNA "HVAC Duct Construction 

Standards," latest edition. 
 

1. Rectangular Duct: 
 

a) Elbows, unless indicated otherwise shall be constructed with centerline radius of not 
less than 1.5 duct width or square elbow with double wall streamline vanes. 

 
b) Return air acoustical elbows shall be a square elbow with no turning vanes. 

 
c) Slopes for transitions or other changes in dimensions shall be minimum 1 to 3. 

 
2. Round and Oval Spiral Seam Duct: 

 
a) Provide radius type fittings fabricated of multiple sections with maximum 15 degree 

change of direction per section.  Unless specifically detailed otherwise, use 45 degree 
laterals for branch takeoff connections.  Where 90 degree branches are indicated 
provide conical type tees.  

 
b) As an option, provide factory-fabricated duct and fittings, in lieu of shop-fabricated duct 

and fittings.  All round ductwork shown exposed shall be factory-fabricated. 
 

1) Elbows:  One piece construction for 90 degrees and 45 degree elbow 14" and 
smaller.  Provide multiple gore construction for larger diameters with standing 
seam circumferential joint. 

 
2) Divided Flow Fittings:  90 degree tees, constructed with saddle tap spot welded 

and bonded to duct fitting body. 
 

C. All ductwork shall be sealed with a heavy mastic type sealant in accordance with "HVAC Duct 
Construction Standards," latest edition, seal class A. 
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D. Duct sizes shown on the drawings are sheet metal sizes; allowance for duct liner has been made 
where applicable.   

 
E. Duct sizes shown on the drawings for exposed double wall round ducts are the outer casing size. 

 
2.4 DUCT LINER: 

A. No duct lining is allowed on this project. 
 
2.5 MISCELLANEOUS DUCTWORK MATERIALS: 
 

A. Duct Sealant:  Non-hardening, non-migrating mastic sealant, as recommended for sealing joints 
and seams in ductwork.  Oil base caulking and glazing compounds shall not be acceptable. 

 
B. Ductwork Support Materials:  Except as otherwise indicated, provide hot-dipped galvanized steel 

fasteners, anchors, rods, straps, trim, and angles for support of ductwork. 
 

C. Flexible Duct:  Pre-insulated CPE liner bonded to a coated spring steel helix.  Joints to be sealed 
per Manufacturer's UL approved recommendations.  Insulation shall have a "C" factor of .23 at 60 
degrees F with an outer fiberglass reinforced metalicized film moisture barrier.  Maximum 6" WC 
positive pressure, 25 flame spread, 50 smoke rating per NFPA, UL 181 Class I duct.  Technaflex 
series WK. 

 
D. Canvas connectors:  UL labeled flexible duct connections, constructed of 30 oz./square yard 

neoprene-coated flame proof fiberglass fabric crimped onto duct flanges for attachment to duct 
and equipment. 

 
E. Duct access doors:  Constructed of same or thicker gauge sheet metal as duct in which it is 

installed.  All access doors shall be constructed in accordance with SMACNA, "HVAC Duct 
Construction Standards," latest edition with two layers of sheet metal and a rigid glass fiber filler 
between.  All doors shall be gasket air tight for the appropriate pressure class. 

 
F. Manual Dampers: 

 
1. Fabricated of same material as duct, two metal gauges heavier than duct and hammered 1" 

all around, mounted on 3/8" square rod with saw slot position indicator.  Pivot bearing, 
locking position regulator, Young Regulator Co., series 443.  Regulator shall be positioned 
with sheet metal bracket beyond duct covering.  Where positioning regulator is not 
accessible, provide coupling and extension rod with regulator for ceiling or wall installation, 
as required.  Young series 301 and 315 for ceiling or walls. 

 
2. Manual dampers for rectangular ducts greater than 6 inches high shall be Ruskin, type CD-

35.  Opposed blade, polyurethane foam seals on all blade edges.  Operating shaft shall 
extend beyond frame and duct to a locking quadrant, adjustable lever. 

 
G. Air Extractor:  E.H. Price, Model AE-1 or AE-2 with No. 2 or 4 operator as applicable.  

Synchronized curved blades, with manual externally controlled adjusting rod complete with set 
screw lock or operator arm linkage with Young Regulator Series 443, as applicable to the 
installation. 

 
H. Splitter damper:  Fabricated of same material as duct, two metal gauges heavier than duct and 

hammered 1" all around, mounted with hinges, provide Young Regulator Co., Series No. S-900 
air-split regulator mounted on duct.  Where positioning regulator is not accessible, provide Young 
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Series No. 912 or No. 914 air split regulator with Series 301 or 315 concealed regulator, as 
applicable. 

 
I. Hangers for exposed round ductwork:  As detailed on the drawings. 

 
2.6 DUCTWORK FABRICATION: 
 

A. Shop fabricate ductwork in standard lengths, unless otherwise indicated or required to complete 
runs.   

 
B. Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements as 

applicable to fittings.   
 

C. Fabricate ductwork with duct liner in each section of duct where indicated.  Laminate liner to 
internal surfaces of duct in accordance with instructions by manufacturers of lining and adhesive, 
and fasten with mechanical fasteners. 

 
2.7 FIRE DAMPERS: 
 

A. Fire Dampers:  Provide fire dampers of the size required for the duct sizes indicated on the 
drawings.  Fire dampers shall be of the curtain type, suitable for vertical or horizontal installation 
as required for the location shown.  Dampers shall be UL labeled.   

 
B. Fire dampers shall be Ruskin IBD2, style C, CO, or CR enclosure as applicable, with field 

fabricated sleeve. 
 

C. Where fire dampers are located directly behind surface mounted register, grille, etc. damper shall 
be Ruskin IBD20, style G. 

 
2.8 AUTOMATIC DAMPERS: 
 

A. Automatic Dampers:  Provide AMCA certified low leakage control damper with air foil blades 
operating opposed blade configuration.  Blades shall be extruded aluminum with extruded vinyl 
blade seal.  Conceal linkage in frame.  Bearings shall be non-corrosive two piece molded 
synthetic.  Axles shall be square or hexagonal in cross section.  Provide blade edge seals.  
Operators shall be provided by the Temperature Control Section 15973.  Dampers shall be equal 
to a Ruskin CD 50. 

 
2.9 LOUVERS: 
 

A. Provide manufacturer's standard louvers of size, shape capacity, and type indicated on the 
drawings; constructed of materials and components as indicated, and as required for a complete 
installation. 

 
B. Louvers shall exceed the minimum free area, and shall have a pressure drop less than the 

maximum indicated on the drawings. 
 

C. Compatibility:  Provide louvers with frame and sill styles that are compatible with adjacent 
construction, and that are specifically manufactured to fit into construction openings with accurate 
fit and adequate support, for weatherproof installation.  Refer to general construction drawings 
and specifications for types of material which will contain each type of louver. 
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D. Materials:  Construct of aluminum extrusions, ASTM B 221, Alloy 6063-T52.  Weld units or use 
stainless steel fasteners. 

 
E. Louver Screens:  On inside face of exterior louvers, provide 1/2" square mesh anodized aluminum 

wire bird screens mounted in removable extruded aluminum frames, unless indicated otherwise. 
 

F. Finish shall be as indicated on the drawings or as required by the Architect after award of 
contract. 

 
2.10 DIFFUSERS, REGISTERS, & GRILLES: 
 

A. Provide manufacturer's standard diffusers, registers, and grilles of size, shape, capacity and type 
indicated on the drawings; constructed of materials and components as indicated, and required for 
a complete installation. 

 
B. Diffusers, register, and grilles shall have as a minimum, temperature and velocity traverses, throw 

and drop, and noise criteria ratings for each size device as listed in manufacturer's current data. 
 

2.11 FLUES: 
 

A.     Flues for gas fired condensing furnaces and water heaters shall be as recommended by the 
furnace manufacturer.  Flues shall be schedule 40, CPVC pipe. 

 
B.    Flues for gas fired equipment other than condensing furnaces shall be double wall gas vent, UL 

listed for type B service consisting of an aluminized steel inner liner and aluminized coated steel 
outer jacket 

 
C.   Provide manufacturer's standard accessory items including barometric damper, bird proof top, 

storm collar, roof thimble, etc. as required for a complete installation.  Roof thimbles through the 
metal building roof shall be suitable for use with the metal building roof provided.  Metal roof 
manufacturer shall provide flashing for the flue as required.  All stack supports, roof penetrations, 
terminations, appliance adapters, drain fittings and expansion joints required to install the stack 
shall be included. 

 
D.  The stack shall terminate three feet above the roof or as required by local codes. 

 
 

 
 

 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION OF METAL DUCTWORK: 
 

A. General:  Assemble and install ductwork in accordance with recognized industry practices which 
will achieve air-tight systems (maximum 5% leakage), with no objectionable noise, and capable of 
performing indicated service.  Install each run with minimum number of joints.  Align ductwork 
accurately with internal surfaces smooth.  Support ducts rigidly with suitable straps, braces, 
hangers and anchors in accordance with SMACNA "HVAC Duct Construction Standards" latest 
edition.  Duct hangers shall be of the type which will hold ducts true-to-shape and to prevent 
buckling.  Support vertical ducts at every floor. 
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B. Auxiliary steel:  Provide auxiliary steel as required to adequately support ductwork. 

 
C. Routing:  Locate ductwork runs, except as otherwise indicated, vertically and horizontally and 

avoid diagonal runs wherever possible.  Locate runs as indicated by diagrams, details and 
notations or, if not otherwise indicated, run ductwork in shortest route which does not obstruct 
usable space or block access for servicing building and its equipment.  Hold ducts close to walls, 
overhead construction, columns, and other structural and permanent enclosure elements of 
building.  Wherever possible in finished and occupied spaces, conceal ductwork from view, by 
locating in mechanical shafts, hollow wall construction or above suspended ceilings.  Do not 
encase horizontal runs in solid partitions, except as specifically shown.  Coordinate layout with 
suspended ceiling and lighting layouts and similar finished work. 

 
D. Electrical Equipment Spaces:  Do not route ductwork through transformer vaults and other 

electrical equipment spaces and enclosures, unless indicated otherwise.  
 

E. Penetrations:   
 

1. Where ducts pass through interior partitions or exterior walls, and are exposed to view, 
conceal space between opening and duct or duct insulation with sheet metal flanges of same 
gage as duct.  Overlap opening on 4 sides by at least 1-1/2".  Fasten to duct and wall. 

 
2. Where ducts pass through fire-rated floors, walls, or partitions, provide firestopping between 

duct and wall. 
 

F. Coordination:  Coordinate duct installations with installation of accessories, dampers, coil frames, 
equipment, controls, and other associated work of the ductwork system. 

 
G. Installation:  Install metal ductwork in accordance with SMACNA "HVAC Duct Construction 

Standards", latest edition. 
 

H. Access doors:  Provide access doors at all fire dampers, control dampers, backdraft dampers, and 
other equipment mounted in the ductwork for access to maintain the equipment. 

 
3.2 INSTALLATION OF FLEXIBLE DUCTS: 
 

A. Maximum Length for any flexible duct shall not exceed 6'-0" extended length. 
 

B. Installation:  Install in accordance with SMACNA's, "HVAC Duct Construction Standards", latest 
edition.  The flexible duct core shall be secured by the use of a metal clamp or non-metallic 
drawband, suitable for the pressures encountered.  Duct tape shall not be acceptable.  Secure the 
insulation over the drawband with an additional drawband.  Round metal duct 12" and larger shall 
incorporate a bead on end of sheet metal to prevent flexible duct from sliding off.  Sheet metal 
collars for attachment of flexible duct shall be a minimum of 2" in length.  Flexible duct shall not be 
crimped and turns shall be made with a minimum of 2 diameter radius.  Provide minimum 2" collar 
for diffuser and duct connection.   

 
3.3 DIFFUSERS, REGISTERS, AND GRILLES: 
 

A. Locate diffusers, registers, and grilles, as indicated on Architectural reflected ceiling plans. 
 

3.4 SPARE PARTS: 
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A. Furnish to the owner, with receipt, 3 operating keys for each type of diffuser or register requiring 
them. 

 
B. Furnish to the owner, with receipt, 1 extra fusible link for every 5 installed, of each temperature-

range. 
 
3.5 EQUIPMENT CONNECTIONS: 
 

A. Connect metal ductwork to equipment as indicated; provide flexible connection for each ductwork 
connection to equipment mounted on vibration isolators, and/or equipment containing rotating 
machinery.  Provide access doors as required. 

 
3.6 START-UP: 
 

A. Clean ductwork internally, unit by unit as it is installed, of dust and debris.  Clean external 
surfaces of foreign substances which might cause corrosive deterioration of metal or where duct is 
to be painted. 

 
B. Temporary Closure:  At ends of ducts which are not connected to equipment or air distribution 

devices at time of ductwork installation, provide temporary closure of polyethylene film or other 
covering which will prevent entrance of dust and debris until connections are to be completed. 

 
C. Refer to Section "15990, "TESTING, ADJUSTING, AND BALANCING" for air distribution 

balancing.  Seal any leaks in ductwork that become apparent in balancing process. 
 
 
END OF SECTION -- 15891 
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DENOTES INTERIOR OR EXTERIOR BOLLARD. SEE ARCH’L. FOR DETAIL.8.

 

DETAILS FOR REINFORCING AND LINTEL REQUIREMENTS.

DENOTES MASONRY WALL. REFERENCE SECTIONS AND  7.

 

BOX 2 -  TOP OF FOOTING ELEVATION

BOX 1 -  SCHEDULED FOOTING MARK 

 

FOOTING INFORMATION ARE NOTED ON THE PLANS AS FOLLOWS: 6.

 

SCHEDULES

SEE SHEET S-101 FOR FOOTING AND TOP OF FOOTING ELEVATION 5.

 

DENOTES SLOPE LINE. ‘‘S.L.’’4.

 

AROUND BUILDING. 

REFER TO ARCHITECTURE AND CIVIL DRAWINGS FOR SIDEWALK LOCATIONS 3.
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 See the wiring details on the sheets included.
 Consult the user guide for complete information.
 The Honeywell products must be easy to access for maintenance.
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	003-index-drawings-NORTH PLATTE
	01010-Summary of Work
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Project consists of Construction of a Truck Parts Distribution Facility including paved parking areas as per the Contract Documents.
	1. Project Location: 3820 South Newberry Access, North Platte, NE
	2. Owner:  Inland Truck Parts Co.

	B. Contract Documents, Plans and Specifications dated March 28, 2012, were prepared for the Project by TranSystems Corporation, 2400 Pershing Road, Suite 400, Kansas City, MO.64108.

	1.3 OCCUPANCY REQUIREMENTS
	A. Partial Owner Occupancy:  The Owner reserves the right to place and install equipment in completed areas of the building prior to Substantial Completion, provided such occupancy does not interfere with completion of the Work.  Such placing of equipment 


	PART 2 -  PRODUCTS  (Not Applicable)
	PART 3 -  EXECUTION (Not Applicable)

	01027-Application for Payment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies administrative and procedural requirements governing the Contractor's Applications for Payment.
	B. This Section specifies administrative and procedural requirements governing each prime contractor's Applications for Payment.
	1. Coordinate the Schedule of Values and Applications for Payment with the Contractor's Construction Schedule, Submittal Schedule, and List of Subcontracts.

	C. Related Sections:  The following Sections contain requirements that relate to this Section.
	1. Schedules:  The Contractor's Construction Schedule and Submittal Schedule are specified in Division 1 Section "Submittals."


	1.3 SCHEDULE OF VALUES
	A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of the Contractor's Construction Schedule.
	B. Coordination:  Each prime Contractor shall coordinate preparation of its Schedule of Values for its part of the Work with preparation of the Contractors' Construction Schedule.
	1. Correlate line items in the Schedule of Values with other required administrative schedules and forms, including:
	a. Contractor's Construction Schedule.

	2. Submit the Schedule of Values to the Architect at the earliest possible date but no later than 7 days before the date scheduled for submittal of the initial Applications for Payment.
	3. Subschedules:  Where Work is separated into phases requiring separately phased payments, provide subschedules showing values correlated with each phase of payment.

	C. Format and Content:  Use the Project Manual table of contents as a guide to establish the format for the Schedule of Values.  Provide at least one line item for each Specification Section.
	1. Identification:  Include the following Project identification on the Schedule of Values:
	a. Project name and location.
	b. Name of the Architect.
	c. Project number.
	d. Contractor's name and address.
	e. Date of submittal.

	2. Arrange the Schedule of Values in tabular form with separate columns to indicate the following for each item listed:
	a. Related Specification Section or Division.
	b. Description of Work.
	c. Name of subcontractor.
	d. Name of manufacturer or fabricator.
	e. Name of supplier.
	f. Change Orders (numbers) that affect value.
	g. Dollar value.
	1) Percentage of Contract Sum to nearest one-hundredth percent, adjusted to total 100 percent.


	3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued evaluation of Applications for Payment and progress reports.  Coordinate with the Project Manual table of contents.  Break principal subcontract amounts down into sever�
	4. Round amounts to nearest whole dollar; the total shall equal the Contract Sum.
	5. Provide a separate line item in the Schedule of Values for each part of the Work where Applications for Payment may include materials or equipment, purchased or fabricated and stored, but not yet installed.
	a. Differentiate between items stored on-site and items stored off-site.  Include requirements for insurance and bonded warehousing, if required.

	6. Provide separate line items on the Schedule of Values for initial cost of the materials, for each subsequent stage of completion, and for total installed value of that part of the Work.
	7. Unit-Cost Allowances:  Show the line-item value of unit-cost allowances, as a product of the unit cost, multiplied by the measured quantity.  Estimate quantities from the best indication in the Contract Documents.
	8. Margins of Cost:  Show line items for indirect costs and margins on actual costs only when such items are listed individually in Applications for Payment.  Each item in the Schedule of Values and Applications for Payment shall be complete.  Include the �
	a. Temporary facilities and other major cost items that are not direct cost of actual work-in-place may be shown either as separate line items in the Schedule of Values or distributed as general overhead expense, at the Contractor's option.

	9. Schedule Updating:  Update and resubmit the Schedule of Values prior to the next Applications for Payment when Change Orders or Construction Change Directives result in a change in the Contract Sum.


	1.4 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment shall be consistent with previous applications and payments as certified by the Architect and paid for by the Owner.
	1. The initial Application for Payment, the Application for Payment at time of Substantial Completion, and the final Application for Payment involve additional requirements.

	B. Payment-Application Times:  The date for each progress payment is the 7th day of each month.  The period covered by each Application for Payment extends from the 1st to the 31th of the month immediately prior to the date of the Application for Paym...
	C. Payment-Application Forms:  Use AIA Document G702 and Continuation Sheets G703 as the form for Applications for Payment.
	D. Application Preparation:  Complete every entry on the form.  Include notarization and execution by a person authorized to sign legal documents on behalf of the Contractor.  The Architect will return incomplete applications without action.
	1. Entries shall match data on the Schedule of Values and the Contractor's Construction Schedule.  Use updated schedules if revisions were made.
	2. Include amounts of Change Orders and Construction Change Directives issued prior to the last day of the construction period covered by the application.

	E. Transmittal:  Submit 3 signed and notarized original copies of each Application for Payment to the Architect by a method ensuring receipt within 24 hours.  One copy shall be complete, including waivers of lien and similar attachments, when required.
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information related to the application, in a manner acceptable to the Architect.

	F. Waivers of Mechanics Lien:  With each Application for Payment, The General Contractor shall submit waivers of mechanics lien for all work covered by the payment.  The General Contractor shall also include a lien waiver from every sub-contractor, supplie�
	G. Initial Application for Payment:  Administrative actions and submittals, that must precede or coincide with submittal of the first Application for Payment, include the following:
	1. List of subcontractors.
	2. List of principal suppliers and fabricators.
	3. Schedule of Values.
	4. Contractor's Construction Schedule (preliminary if not final).
	5. Schedule of unit prices.
	6. Copies of authorizations and licenses from governing authorities for performance of the Work.
	7. Certificates of insurance and insurance policies.

	H. Application for Payment at Substantial Completion:  Following issuance of the Certificate of Substantial Completion, submit an Application for Payment.
	1. This application shall reflect Certificates of Partial Substantial Completion issued previously for Owner occupancy of designated portions of the Work.
	2. Administrative actions and submittals that shall precede or coincide with this application include:
	a. Occupancy permits and similar approvals.
	b. Warranties (guarantees) and maintenance agreements.
	c. Test/adjust/balance records.
	d. Maintenance instructions.
	e. Startup performance reports.
	f. Changeover information related to Owner's occupancy, use, operation, and maintenance.
	g. Final cleaning.
	h. List of incomplete Work, recognized as exceptions to Architect's Certificate of Substantial Completion.


	I. Final Payment Application:  Administrative actions and submittals that must precede or coincide with submittal of the final Application for Payment include the following:
	1. Completion of Project closeout requirements.
	2. Completion of items specified for completion after Substantial Completion.
	3. Ensure that unsettled claims will be settled.
	4. Ensure that incomplete Work is not accepted and will be completed without undue delay.
	5. Transmittal of required Project construction records to the Owner.
	6. Proof that taxes, fees, and similar obligations were paid.
	7. Removal of temporary facilities and services.
	8. Removal of surplus materials, rubbish, and similar elements.
	9. Change of door locks to Owner's access.



	PART 2 -  PRODUCTS  (Not Applicable)
	PART 3 -  EXECUTION  (Not Applicable)

	01030-General Conditions
	PART 1 -  GENERAL
	1.1 APPLICABLE DOCUMENTS
	A. The American Institute of Architects Document A201, GENERAL CONDITIONS, 1997 edition, as written and/or modified are a part of the Contract Documents and are bound hereinafter.



	01035-Modification Proceedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies administrative and procedural requirements for handling and processing contract modifications.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 1 Section "Submittals" for requirements for the Contractor's Construction Schedule.
	2. Division 1 Section "Applications for Payment" for administrative procedures governing Applications for Payment.
	3. Division 1 Section "Product Substitutions" for administrative procedures for handling requests for substitutions made after award of the Contract.


	1.3 MINOR CHANGES IN THE WORK
	A. The Architect will issue supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or Contract Time, on AIA Form G710, Architect's Supplemental Instructions.

	1.4 CHANGE ORDER PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests:  The Architect will issue a detailed description of proposed changes in the Work that will require adjustment to the Contract Sum or Contract Time.  If necessary, the description will include supplemental or revised Dr
	1. Proposal requests issued by the Architect are for information only.  Do not consider them as an instruction either to stop work in progress or to execute the proposed change.
	2. Within 15 days of receipt of a proposal request, submit an estimate of cost necessary to execute the change to the Architect for the Owner's review.
	a. Include a list of quantities of products required and unit costs, with the total amount of purchases to be made.  Where requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include a statement indicating the effect the proposed change in the Work will have on the Contract Time.


	B. Contractor-Initiated Proposals:  When latent or unforseen conditions require modifications to the Contract, the Contractor may propose changes by submitting a request for a change to the Architect.
	1. Include a statement outlining the reasons for the change and the effect of the change on the Work.  Provide a complete description of the proposed change.  Indicate the effect of the proposed change on the Contract Sum and Contract Time.
	2. Include a list of quantities of products required and unit costs, with the total amount of purchases to be made.  Where requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Comply with requirements in Section "Product Substitutions" if the proposed change requires substitution of one product or system for a product or system specified.

	C.  Proposal Request Form:  Use AIA Document G709 for Change Order Proposal Requests.
	D. Proposal Request Form:  Use forms provided by the Owner for Change Order Proposals.  Sample copies are included at the end of this Section.

	1.5 ALLOWANCES
	A. Allowance Adjustment:  For allowance-cost adjustment, base each Change Order Proposal on the difference between the actual purchase amount and the allowance, multiplied by the final measurement of work-in-place.  Where applicable, include reasonable all�
	1. Include installation costs in the purchase amount only where indicated as part of the allowance.
	2. When requested, prepare explanations and documentation to substantiate the margins claimed.
	3. Submit substantiation of a change in scope of work claimed in the Change Orders related to unit-cost allowances.
	4. The Owner reserves the right to establish the actual quantity of work-in-place by independent quantity survey, measure, or count.

	B. Submit claims for increased costs because of a change in scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or the Contractor's handling, labor, installation, overhead, and profit.  Submit claims �
	1. Do not include the Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of work has changed from what could have been foreseen from information in Contract Documents.
	2. No change to the Contractor's indirect expense is permitted for selection of higher or lower-priced materials or systems of the same scope and nature as originally indicated.


	1.6 CHANGE ORDER PROCEDURES
	A. Upon the Owner's approval of a Proposal Request, the Architect will issue a Change Order for signatures of the Owner and the Contractor on AIA Form G701.


	PART 2 -  PRODUCTS  (Not Applicable)
	PART 3 -  EXECUTION  (Not Applicable)

	01100-Shop Drawing Requirements and Schedule
	PART 1 -  PART 1 - GENERAL:
	1.1 SUBMITTAL REQUIREMENTS
	A. Not later than 30 days after contract date, provide a list of all shop drawings and samples required to be submitted for this work.  Tabulate list by each specification section, and state each subcontractors and suppliers’ name who is furnishing that it
	B. Date and mark all shop drawings and samples to show names of project, Architect, Contractor, originating Subcontractor, producer or supplier, and separate detailer if pertinent.  Completely identify specification section and locations at which materials
	C. Number of pre-printed data and of samples for Contractor to submit is number he requires to be returned, plus one copy for Architect, plus one copy of each item which must be reviewed by Architect’s consultants.  Where samples must show a range of color
	D. For all shop drawings, submit one reproducible transparency.  Architect will review this, run copies for himself and his consultants, and return reviewed transparency to contractor.  Contractor is responsible for obtaining and distributing required prin
	E. Architect will maintain one set of reviewed shop drawings and their related correspondence in his office accessible for Owner and Contractor’s use until project completion; after which Architect’s shop drawings and sample file will be transmitted to Own
	F. In cases where the Contractor’s submittal drawings include a deviation from the Architect’s Drawings, it is the Contractor’s responsibility to ensure that any and all deviations from the Drawings are clearly and properly identified to allow the Architec
	G. Contractor is responsible for the accuracy of shop drawings and for conforming them to the Drawings and Specifications.  Architect’s review shall not be construed as a warranty or a guarantee of any kind.  Contractor to maintain complete shop drawing fi

	1.2 SITEWORK
	A. Landscape Irrigation System:  Submit producer’s data on each type of sprinkler head, automatic control equipment, and system layout drawings.
	B. Landscaping materials
	C. Paving Bases
	D. Concrete Design Mixes for each type of concrete
	E. Joint Sealants
	F. Underground Site Utilities and Conduit, Piping, Hydrants, etc.
	G. Storm Piping, Catch Basins, Separators, etc.
	H. Fences and Gates
	I. As specified in each section or as listed on drawings.

	1.3 CONCRETE:
	A. Caste-In-Place:  Submit shop drawings for all shop-bent reinforcing steel in accord with ACI 315, last edition “Manual of Standard Practice for Detailing Reinforced Concrete Structures”.  Show all details of configuration and execution for all steel.
	B. Precast Structural Concrete:  Submit as specifications or drawings require.
	C. Concrete Design Mixes and Admixtures.
	D. Joint Sealants
	E. Floor Sealer
	F. As specified in each section or listed on drawings.

	1.4 MASONRY:
	A. Concrete and Brick Masonry:  Furnish “Certificate of Compliance with Specifications” from manufacturer and supplier.
	B. Mortar
	C. Reinforcing
	D. Grout Mixes
	E. As specified in each section or as listed on drawings.

	1.5 METALS:
	A. Factory Produced Structural Items: Such as metal deck.  Submit producer’s printed catalog data, and clearly mark each applicable item with same identification symbols as shown on structural drawings.
	B. Fabricated Miscellaneous Metal Items:  Detail shop drawings showing all configurations, connection and fabrication details, complete descriptive data for each type of metal, and erection and attachment details.
	C. Other Factory Produced Items:  Submit producer’s preprinted data sheets clearly identifying all precast characteristics, finish, and model proposed for this work.
	D. As specified in each section or as listed on drawings.

	1.6 WOOD:
	A. Submit shop drawings for all shop-fabricated woodwork, and two (2) samples of all materials normally exposed to view as finish.  Show all details of configuration and fabrication.  Include schedule of all millwork hardware.  Architect may require visual�
	1. Millwork
	2. As specified in each section or as listed on drawings.


	1.7 MOISTURE AND THERMAL PROTECTION:
	A. Packaged Products such as caulking and damp-proofing, insulation, etc.; submit producer’s preprinted data sheets clearly identifying all product characteristics and model proposed for this work.
	B. All Shop-Fabricated Sheet metal Work:  Submit shop drawings for all shop fabricated work Contractor proposes to fabricate to different configuration from Architect’s details and clearly state which specified sheet metal product Contractor proposes for e�
	C. Insulation
	D. Roof Hatches
	E. Sealants and Caulking
	F. As specified in each section or as listed on drawings.

	1.8 OPENINGS:
	A. Hardware:  Detailed hardware schedule, including names and plate numbers of each item.  Architect may require visual inspection of hardware items, if different from specified items.   Conform to Architect’s set and door numbers.
	B. Metal Doors and Frames:  Submit complete shop drawings showing all shop-fabricated frames and factory-produced standard door types fitting inside them.  Mark each door and frame identification as Architect’s door and frame schedule numbers.  Architect e�
	C. All Other Factory Produced Items:  Submit producer’s preprinted data sheets clearly identifying all product characteristics, finish, and model proposed for this work.
	D. Sash:  Submit complete shop drawings showing each sash type, configuration, construction and installation, detail and hardware.  Architect encourages use of producer’s pre-printed detail and specification sheets.  Mark each sash as Architect’s letter.
	E. Glass & Glazing:  Submit producer’s preprinted data sheets and two (2) 8 ½” x 11” samples of each glass type and sample of glazing and sealant compounds to Architect, if different from those specified.  Include signed and notarized statement by Glazing �
	F. Access Doors
	G. Sectional Overhead Doors
	H. Coiling Doors
	I. Impact Doors
	J. Louvers
	K. Storefronts
	L. Windows
	M. As specified in each section or as listed on drawings.

	1.9 FINISHES:
	A. Submit two (2) 8 ½” x 11” samples of each finish color and material, if different from those specified.  Submit producer’s data sheets for all products contractor proposes to use, which are different from those specified.
	B. For each paint and stain product, submit producer’s preprinted data sheets, and preparation and application instruction sheets and “Product Equivalency Data form (see Section 09900)”.
	C. Tile floors and walls
	D. Concrete Floor Stains
	E. Suspended Ceilings
	F. Resilient Flooring
	G. Paints
	H. Pre-Finished Panels
	I. Slatwall  Panels
	J. Plastic Laminates
	K. As specified in each section or as listed on drawings.

	1.10 SPECIALTIES:
	A. All Shop Fabricated Items:  Submit all details of fabrication of construction, operation, fin-ish and installation; and all equipment with movable parts.  Submit three (3) 8 ½” x 11” samples of each finish color or material, if different from those spec�
	B. All Factory Produced Items:  Submit producer’s preprinted data sheets clearly identifying all product characteristics, finishes, and model proposed for this work.
	C. Toilet Compartments
	D. Signage
	E. Fire Extinguishers
	F. Toilet and Bath Accessories
	G. Lockers and Benches
	H. As specified in each section or as listed on drawings.

	1.11 EQUIPMENT
	A. Loading Dock Equipment

	1.12 FURNISHINGS:  As specified with each section.
	1.13 SPECIAL CONSTRUCTION:  As specified with each section.
	A. Metal Building Footing Reactions for confirmation of footing design.
	B. Design Calculations
	C. Anchor Bolt Layout
	D. Detailed Drawings Metal Building Erection Drawings showing all metal building system components and details as required for approval and construction.

	1.14 MECHANICAL:
	A. Submit complete package for each Subcontract for all data hereinafter required; bound, indexed, and within 31 days after notice to proceed has been issued to Contractor.
	B. Index submittal by each item, using spec. section numbers.  Include reference to page and paragraph numbers of specifications.  Bind into identical sets.  Should there be delays in submittal due to failure of Contractor to promptly award to Subcontracto�
	C. Equipment and materials specified are considered to be acceptable, but submit model numbers for engineer’s recheck.
	D. Furnish detailed dimension shop drawings and installation wiring diagrams for all mechanical equipment.  Furnish rough-in dimensions, connection sizes, and special installation requirements, certified performance data and horsepower, voltage, amperage, �
	E. Obtain from each producer of major items of equipment types listed in schedule, certificate signed by authorized representative of producer who warrants that each piece of equipment to be furnished is suitable for applications shown in contract document�
	1. Cooling Equipment
	2. Air Handling and Ventilating Equipment
	3. Heating Equipment
	4. Pumps
	5. Air Distribution Grilles and Registers, etc.
	6. Control Equipment and Systems Design
	7. Insulation

	F. Obtain from each producer of above products and following products, rough-in dimensions, connection sizes, and special installation requirements, producer’s literature and performance data where applicable.
	1. Fixtures and trim with cuts including rough-in dimensions.
	2. Plumbing Equipment
	3. Drains and Cleanouts
	4. Valves, Stops, Hose Bibbs, Thermostatic mixing valves, Gages, Specialties and Misc.
	5. Piping Diagrams

	G. Put no equipment into manufacture until shop drawings have been returned and are not required to be resubmitted.

	1.15 ELECTRICAL:
	A. As Division 15 except list the following items:
	1. Main Distribution Panel
	2. Branch Circuit Panels
	3. Dry Type Transformers
	4. Primary Feeder
	5. Lighting Fixtures
	6. Clocks
	7. Fire Alarm and Smoke Detector Systems, including Wiring Diagrams
	8. All Communications Systems, including Wiring Diagrams.
	9. Control Systems, including Wiring Diagrams
	10. Safety Switches
	11. Wiring Devices
	12. Automatic Transfer Switch
	13. Emergency Generator


	1.16 FIRE SUPPRESSION
	A. Submit Drawings to Architect for approval showing all of the items listed below.
	1. Riser Location and size
	2. Backflow Preventer
	3. Valves
	4. Pipe materials
	5. Fittings
	6. Heads
	7. Flow Detection Devices
	8. Location, size and elevation of all piping.
	9. Power requirements for air compressor
	10. Air Compressor for Dry Pipe Systems

	B. Submittal Drawings must be prepared and sealed by registered design professional in accordance with all local jurisdictional authorities having responsibility for review and approval of the Fire Suppression System.

	1.17 ADDITIONAL SUBMITTALS


	01110-Material Testing
	PART 1 -  RESPONSIBILITIES
	1.1 CONTRACTOR:  Give Architect timely notice of readiness and of dates arranged so Architect may observe testing.  Cooperate with testing agency, and permit full rights of entry and inspection.  In-dependent testing laboratory control is employed to help 
	1.2 OWNER will retain testing laboratory and pay laboratory for all tests except costs for retesting shall be paid by Contractor.  Contractor shall also pay for laboratory’s time if they are called to the site and work is not ready for their services.
	1.3 LABORATORY:  Make all tests promptly and accurately, and furnish one (1) copy of each result, directly to Owner, Architect, Engineer and Contractor.
	1.4 SOILS COMPACTION TESTING:
	A. Test compacted soil occupied by building and paving base course for density in accordance with ASTM method D-1557 modified proctor and AASHO T-180.  Refer to Division 2 Sections for compaction requirements.
	B. Make these numbers of tests, located as architect directs:
	1. Site Compaction before filling: 20 tests
	2. Site Compaction, tests each lift of fill: 1 Test Per 5,000 SF Pvmt. Area
	3. Site Paving Compaction, tests each lift of fill: 1 Test Per 5,000 SF or Pvmt. Area
	4. Utility Trench Compaction, test each lift fill: 1 Test Per 50 LF of trench.
	5. Floor Fill Compaction, tests each lift of fill: 1 Test Per 500 SF of floor slab.
	6. Footing Subgrade, 1 test for each column pedestal and 1 Test Per 50 LF of spread footing.


	1.5 CONCRETE STRENGTH TESTING:
	A. Make one (1) compression test of five (5) cylinders for each 50 cubic yards or less of concrete placed in one day.  Laboratory is to have complete freedom to take and make cylinders at any time and place in pour, pick up cylinders, and make all tests th
	B. Make and cure test specimens in accord with “standard method of making and curing concrete compression and flexure test specimens in the field” (ASTM designation C-39), except as hereinafter modified.
	C. Standard age of test is to be 28 days minimum compressive strength of specimen cylinders is design compressive strength.  Test first cylinder at seven (7) days to provide check for concrete quality.  Test second at 14 (fourteen) and third and fourth cyl

	1.6 ASPHALT TESTING
	A. Contractor shall provide a test strip to determine rolling patterns and number of passes required to achieve maximum density.  The Owner’s Testing Agency will be present and provide nuclear density testing for verification.
	B. Testing Agency shall perform nuclear density tests on each individual lift to determine In-Place Density and Percentage of compaction.
	C. Testing lab shall obtain one asphalt core sample from finished paving at a rate of 1/20,000 square feet. Sample to verify that final installed pavement section is consistent with the detailed sections shown on the drawings.  The Owner’s Representative w�

	1.7 STRUCTURAL STEEL TESTING.
	A. Torque Testing. Torque test all bolted connections of pre-engineered metal building columns and frames.

	1.8 ADDITIONAL SPECIAL TESTING
	A. Owner will provide for additional special testing and inspections that may be required by local jurisdictional authorities.



	01140-Project Closeout
	PART 1 -  GENERAL
	1.1 RELATED WORK IN OTHER SECTIONS AND DIVISIONS:
	1. Section 01030 "Substantial Completion and Final Payment".
	2. Section 01040 "Cleanup, Guarantee, Owner’s Use of Premises, Project Record Drawings, Subcontractor’s Guarantees, Time for Completion, and Liquidated Damages."
	3. Section 08710 "Final Keys and Keying Sequence".
	4. Divisions 2 thru 14 "Specific Closeout Submittals required of various Trades".
	5. Division 15 "Mechanical Trades’ Acceptance, Cleanup, Guarantee Service, and Testing and Balancing".
	6. Division 16 "Electrical Trades’ Acceptance, Cleanup Guarantee and Service".

	1.2 SUBSTANTIAL COMPLETION PROCEDURES:
	A. Contractor will:
	1. Submit written certification to Architect that project (or designated portion of project) is substantially complete.
	2. Submit list of items remaining to be completed or corrected to determine substantial compliance with the contract documents.

	B. Architect will make jobsite review to determine substantial compliance with the contract document within seven days after receipt of certification, together with Owner.
	C. Should Architect consider work is substantially complete, he will:
	1. Prepare and submit to Contractor list of items to be completed or corrected as determined by jobsite review and state their completion date.
	2. Architect/Engineer will prepare and issue a Certificate of Substantial Completion, AIA Form G704, complete with signatures of Owner and Contractor, accompanied by Contractor’s List of Items to be completed or corrected, as verified and amended by Archit

	D. Should Architect consider work is not substantially complete; he will immediately notify Contractor in writing stating reasons.
	1. Contractor will complete work and send second written notice to Architect certifying that project (or designated portion of project) is substantially complete.
	2. Architect will perform second jobsite substantial completion review to determine substantial compliance with the contract documents.

	E. If Architect then certifies work substantially complete:
	1. Contractor shall obtain certificate of occupancy from governing jurisdiction and per-form final cleaning.
	2. Owner will occupy project under provisions stated in Certificate of Substantial Completion.
	3. Contractor shall complete work listed in paragraph 1.23 (1) within completion date.

	F. Contractor shall submit written certification that he has:
	1. Reviewed contract documents.
	2. Reviewed project for compliance with contract documents.
	3. Completed his work in accordance with contract documents.
	4. Submitted a statement that all equipment is properly installed, adjusted, fully lubricated and operating satisfactorily.

	G. Architect will make a closeout jobsite review within seven days after receipt of Contractors certification.  Should he consider work is not finally complete he will notify Contractor in writing, stating reasons.
	1. Contractor shall take immediate steps to remedy the stated deficiencies, and send second written notice to Architect certifying work is complete.
	2. Architect will perform second jobsite closeout review.

	H. After Architect considers work complete, in accord with contract documents, he shall request Contractor to make project closeout submittals.
	I. Re-inspection Costs:  Should Architect and/or Owner’s representative be required to per-form third or more Substantial Completion and/or Closeout jobsite reviews because of failure of work to comply with original certifications of Contractor, Owner will�

	1.3 CLOSEOUT SUBMITTALS:  Contractor Shall:
	A. Submit following data to Architect who will (if he judges it conforms to the contract documents) transmit it to Owner with transmittal copy to Contractor.
	1. All work referenced in subsection 1.0 hereinbefore.
	2. Deliver or cause to be installed the Certificate of Occupancy and Elevator’s Inspection Certificate.
	3. “A Contractor’s Affidavit containing a certification that the Contractor has paid in full all debts, claims and sums due to any person or entity furnishing labor, materials or services on the Project, in such form as the Owner may require.”
	4. “A Condition Waiver and Release Upon Final Payment Form” from the Contractor, and each person or entity furnishing more than $5,000 of labor, materials or ser-vices to the Project, in such form as the Owner may require, and a Consent of Surety to Final �

	B. Submit final statement of accounting to Architect which shall reflect all cost adjustments including:
	1. Original Contract Sum
	2. Additions and deductions resulting from:
	a. Previous Change Orders
	b. Uncorrected Work
	c. Re-inspection Costs

	3. Total Contract Sum, as adjusted
	4. Previous payments
	5. Sum remaining due

	C. Architect will prepare final Change Order, reflecting approved adjustments to Contract Sum not previously made by Change Orders.
	D. Contractor shall then submit his Final Application for payment incorporating items B and C above, and in accordance with Sections 01030 and 01040.
	E. Architect will issue Final Certificate for Payment in accordance with Section 01030.  Should final completion be materially delayed through no fault of Contractor, Architect may issue a semi-final certificate for payment, in accordance with provisions o�

	1.4 INSTRUCTION:  Instruct owner’s personnel in operation of all systems; mechanical, electrical, and other equipment.
	1.5 POST-CONSTRUCTION REVIEW
	A. Prior to expiration of one year from date of substantial completion, Contractor to make jobsite review of project in company with Owner to determine whether correction of work is required in accordance with provisions of Section 01030.
	B. For guarantee items beyond one year, Architect will make jobsite review at request of Owner, after notification to Contractor.

	1.6 ARCHITECT’S REVIEW, NOT GUARANTEE:  “No review by Architect shall be construed as a warranty or guarantee of any kind, and Contractor shall not be relieved of his responsibility for complying with the Contract Documents on the grounds that the Architec�


	01500-Temporary Facilities and Controls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes requirements for temporary facilities and controls, including temporary utilities, support facilities, and security and protection facilities.
	B. Temporary utilities include, but are not limited to, the following:
	1. Sewers and drainage.
	2. Water service and distribution.
	3. Sanitary facilities, including toilets, wash facilities, and drinking-water facilities.
	4. Heating and cooling facilities.
	5. Ventilation.
	6. Electric power service.
	7. Lighting.
	8. Telephone service.

	C. Support facilities include, but are not limited to, the following:
	1. Temporary roads and paving.
	2. Dewatering facilities and drains.
	3. Project identification and temporary signs.
	4. Waste disposal facilities.
	5. Field offices.
	6. Lifts and hoists.
	7. Temporary stairs.
	8. Construction aids and miscellaneous services and facilities.
	9. Construction Labor Parking

	D. Security and protection facilities include, but are not limited to, the following:
	1. Environmental protection.
	2. Stormwater control.
	3. Tree and plant protection.
	4. Pest control.
	5. Site enclosure fence.
	6. Security enclosure and lockup.
	7. Barricades, warning signs, and lights.
	8. Temporary enclosures.
	9. Temporary partitions.
	10. Fire protection.


	1.3 USE CHARGES
	A. General:  Cost or use charges for temporary facilities are not chargeable to Owner or Architect and shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, the fo�
	1. Owner
	2. Architect.
	3. Testing agencies.
	4. Personnel of authorities having jurisdiction.

	B. Water Service:  Pay water service use charges, whether metered or otherwise, for water used by all entities engaged in construction activities at Project site.
	C. Electric Power Service:  Pay electric power service use charges, whether metered or otherwise, for electricity used by all entities engaged in construction activities at Project site.
	D. Sanitary Sewer Service:  Pay tap fees and service use charges, whether metered or otherwise, for sewer treatment and disposal used by all entities engaged in construction activities at Project site.

	1.4 QUALITY ASSURANCE
	A. Standards:  Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities," and NFPA 241.
	1. Trade Jurisdictions:  Assigned responsibilities for installation and operation of temporary utilities are not intended to interfere with trade regulations and union jurisdictions.
	2. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.

	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.5 PROJECT CONDITIONS
	A. Temporary Utilities:  At earliest feasible time, when acceptable to Owner, change over from use of temporary service to use of permanent service.
	1. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent ser-vice during its use as a construction facility before Owner's acceptance, regardless�

	B. Conditions of Use:  The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS  (NOT USED)
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required.
	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.2 TEMPORARY UTILITY INSTALLATION
	A. General:  Engage appropriate local utility company to install temporary service or connect to existing service.  Where utility company provides only part of the service, provide the remainder with matching, compatible materials and equipment.  Comply wi�
	B. Sewers and Drainage:  If sewers are available, provide temporary connections to remove effluent that can be discharged lawfully.  If sewers are not available or cannot be used, provide drainage ditches, dry wells, stabilization ponds, and similar facili�
	C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction until permanent water service is in use.  Sterilize temporary water piping before use.
	D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking-water fixtures.  Comply with regulations and health codes for type, number, location, operation, and maintenance of fixtures and facilities.
	E. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Select e�
	F. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment from t�
	G. Electric Power Service:  Provide weatherproof, grounded electric power service and distribution system of sufficient size, capacity, and power characteristics during construction period.  Include meters, transformers, overload-protected disconnecting me�
	H. Electric Distribution:  Provide receptacle outlets adequate for connection of power tools and equipment.
	I. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations and traffic conditions.
	J. Telephone Service:  Provide temporary telephone service throughout construction period for common-use facilities used by all personnel engaged in construction activities.  Install separate telephone line for each field office and first-aid station.

	3.3 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.
	2. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate to support loads and to withstand exposure to traffic during construction period.  Locate temporary roads and paved areas in same location as permanent roa�
	C. Dewatering Facilities and Drains:  Comply with requirements in applicable Division 2 Sections for temporary drainage and dewatering facilities and operations not directly associated with construction activities included in individual Sections.  Where fe�
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining property nor endanger permanent Work or temporary facilities.
	2. Before connection and operation of permanent drainage piping system, provide temporary drainage where roofing or similar waterproof deck construction is completed.

	D. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize and clearly label hazardous, dangerous, or unsanitary waste materials separately from other waste.

	3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Stormwater Control:  Provide earthen embankments and similar barriers in and around excavations and subgrade construction, sufficient to prevent flooding by runoff of stormwater from heavy rains.
	B. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from construction damage.  Protect tree root systems from dam-age, flooding, and erosion.
	C. Site Enclosure Fence: When excavation begins, install chain-link enclosure fence with lockable entrance gates.  Locate where indicated, or enclose entire Project site or portion determined sufficient to accommodate construction operations.  Install in a�
	D. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially completed areas of construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security.
	E. Barricades, Warning Signs, and Lights:  Comply with standards and code requirements for erecting structurally adequate barricades.  Paint with appropriate colors, graphics, and warning signs to inform personnel and public of possible hazard.  Where appr�
	F. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for building ext�
	G. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures to limit dust and dirt migration and to separate areas from fumes and noise.
	H. Temporary Fire Protection:  Until fire-protection needs are supplied by permanent facilities, install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with �
	1. Provide fire extinguishers, installed on walls on mounting brackets, visible and accessible from space being served, with sign mounted above.
	2. Store combustible materials in containers in fire-safe locations.
	3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways, and other access routes for firefighting.  Prohibit smoking in hazardous fire-exposure areas.
	4. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition.
	5. Permanent Fire Protection: At earliest feasible date in each area of Project, complete installation of permanent fire-protection facility, including connected services, and place into operation and use.  Instruct key personnel on use of facilities.


	3.5 TERMINATION, AND REMOVAL
	A. Temporary Facility Changeover:  Except for using permanent fire protection as soon as available, do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	B. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent con�
	1. Materials and facilities that constitute temporary facilities are the property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. Remove temporary paving not intended for or acceptable for integration into permanent paving.  Where area is intended for landscape development, remove soil and aggregate fill that do not comply with requirements for fill or subsoil.  Remove materials c�
	3. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements in Division 1 Section "Closeout Procedures."




	01700-Execution Req
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. General installation of products.
	4. Coordination of Owner-installed products.
	5. Progress cleaning.
	6. Starting and adjusting.
	7. Protection of installed construction.
	8. Correction of the Work.

	B. Related Sections include the following:
	1. Division 1 Section "Submittal Procedures" for submitting surveys.
	2. Division 1 Section "Closeout Procedures" for submitting final documents.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.  Before beginning sitework, investigate and verify the existence and location of underground utilities and othe
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical ser-vices.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	3. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to local utility that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coord�
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by f�

	3.3 CONSTRUCTION LAYOUT
	A. Verification:  Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are discovered, notify Architect promptly.
	B. General:  Engage a land surveyor and/or professional engineer to lay out the Work using accepted surveying practices.
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain required dimensions.
	3. Inform installers of lines and levels to which they must comply.
	4. Check the location, level and plumb, of every major element as the Work progresses.
	5. Notify Architect when deviations from required lines and levels exceed allowable tolerances.
	6. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and invert elevations.
	D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work.  Transfer survey markings and elevations for use w�
	E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and levels.  Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments and �

	3.4 FIELD ENGINEERING
	A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work.  Preserve and protect permanent benchmarks and control points during construction operations.
	B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points.  Comply with authorities having jurisdiction for type and size of benchmark.

	3.5 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
	4. Maintain minimum headroom clearance of  8 feet  in spaces without a suspended ceiling.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.

	F. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.

	3.6 OWNER-INSTALLED PRODUCTS
	A. Site Access:  Provide access to Project site for Owner's construction forces.
	B. Coordination:  Coordinate construction and operations of the Work with work performed by Owner's construction forces.
	1. Construction Schedule:  Inform Owner of Contractor's preferred construction schedule for Owner's portion of the Work.  Adjust construction schedule based on a mutually agreeable timetable.  Notify Owner if changes to schedule are required due to differe�


	3.7 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the en-tire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are not r�
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Cutting and Patching:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.
	1. Thoroughly clean piping, conduit, and similar features before applying paint or other finishing materials.  Restore damaged pipe covering to its original condition.

	H. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	I. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	J. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	K. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.8 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 1 Section "Quality Requirements."

	3.9 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.10 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  Comply with requirements in Division 1 Section "Cutting and Patching."
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	D. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.



	02200-Earthwork
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Soils Report:  The Owner has provided a Soils Report for this project which contains specific recommendations for Subgrade Preparation and Pavement Design Sections.  All portions of this report, including recommendations for Subgrade Preparation, Soil S

	1.2 SUMMARY
	A. This Section includes the following:
	1. Preparing and grading subgrades for slabs-on-grade, walks, pavements, and landscaping.
	2. Excavating and backfilling for buildings and structures.
	3. Drainage and moisture-control fill course for slabs-on-grade.
	4. Subbase course for walks and pavements.
	5. Subsurface drainage backfill for walls and trenches.
	6. Excavating and backfilling trenches within building lines.
	7. Excavating and backfilling for underground mechanical and electrical utilities and appurtenances.

	B. Related Sections:  The following Sections contain requirements that relate to this Section.
	1. Division 2 Section "Site Clearing" for site stripping, grubbing, topsoil removal, and tree protection.
	2. Division 2 Section "Landscape Work" for finish grading, including placing and preparing topsoil for lawns and planting.
	3. Division 3 Section "Cast-In-Place Concrete" for concrete encasings, cradles, and appurtenances for utility systems.
	4. Soil Report: The soil report has been included in this specification and all of the information and recommended procedures contained therein is made a part of this Specification.


	1.3 QUALITY ASSURANCE
	A. Codes and Standards:  Perform earthwork complying with requirements of authorities having jurisdiction.
	B. Testing and Inspection Service:  Owner will employ a qualified independent geotechnical engineering testing agency to classify proposed on-site and borrow soils to verify that soils comply with specified requirements and to perform required field and la


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide approved borrow soil materials from off-site when sufficient approved soil materials are not available from excavations.
	B. Satisfactory Soil Materials:  ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and SM; free of rock or gravel larger than 2 inches in any dimension, debris, waste, frozen materials, vegetation and other deleterious matter.
	C. Unsatisfactory Soil Materials:  ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, CH, OL, OH, and PT.
	D. Backfill and Fill Materials:  Satisfactory soil materials.
	E. Subbase and Base Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent passing a 1-1/2 inch sieve and not more than 8 percent passing a No. 200�
	F. Engineered Fill:  Subbase or base materials shall be approved by the Owner’s Soil Engineer.
	G. Bedding Material:  Subbase or base materials with 100 percent passing a 1 inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Fill:  Washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, ASTM D 448, coarse aggregate grading size 57, with 100 percent passing a 1-1/2 inch sieve and not more than 5 percent passing a No. 8 sieve.
	I. Filtering Material:  Evenly graded mixture of natural or crushed gravel or crushed stone and natural sand, with 100 percent passing a 1-1/2 inch sieve and 0 to 5 percent passing a No. 4 sieve.
	J. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 ACCESSORIES
	A. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a description of the utility.
	1. Tape Colors:  Provide tape colors to utilities as follows:
	a. Red:  Electric.


	B. Filter Fabric:  Manufacturer's standard nonwoven pervious geotextile fabric of polypropylene, nylon or polyester fibers, or a combination.
	1. Provide filter fabrics that meet or exceed the listed minimum physical properties determined according to ASTM D 4759 and the referenced standard test method in parentheses:
	a. Grab Tensile Strength (ASTM D 4632):  100 lb.
	b. Apparent Opening Size (ASTM D 4751):  #100 U.S. Standard sieve.
	c. Permeability (ASTM D 4491):  150 gallons per minute per sq. ft.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect existing structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide protective insulating materials as necessary.
	C. Provide erosion control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Site preparation should be initiated by stripping all vegetation, topsoil or other loose, soft of otherwise unsuitable material from the entire site construction area.  Striping depths will be as recommended by the Soils Report prepared for this project�
	E. After stripping and prior to placement of new fill material, the exposed subgrade shall be scarified, moisture conditioned, and compacted to at least 95 percent of Standard Proctor (ASTM D 698) maximum dry density as recommended in the Soil Report.
	F. Areas that cannot be adequately compacted should be removed or stabilized as recommended by the Soils Engineer.

	3.2 DEWATERING
	A. Review the Soils Report for verification that groundwater was noted and observed by the Soils Engineer in borings taken for this project. Dewatering of excavations may be required depending on the actual groundwater level at the time of construction..  �
	B. Prevent surface water and subsurface or ground water from entering or accumulating in excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades and foundation soils from softening and damage by rain or water accumulation.
	D. Dewater all excavations as may be required to keep them free of standing water.
	E. Refer to the Soil Report for additional information related to dewatering efforts.

	3.3 EXCAVATION
	A. Explosives:  Do not use explosives.
	B. Classified Excavation:  Excavation is classified and includes excavation to required subgrade elevations.  Excavation will be classified as earth excavation or rock excavation as follows:
	1. Earth excavation includes excavation of pavements and other obstructions visible on surface; underground structures, utilities, and other items indicated to be demolished and removed; together with soil and other materials encountered that are not class�
	2. Rock excavation includes removal and disposal of rock material and obstructions encountered that cannot be removed by the following heavy-duty rock excavating equipment without systematic drilling, blasting, or ripping.
	3. Rock excavation will be paid by unit prices included in the Contract Documents.


	3.4 STABILITY OF EXCAVATIONS
	A. Comply with local codes, ordinances, and requirements of authorities having jurisdiction to maintain stable excavations.
	1. Provide shoring and underpinning as needed to stablilize excavations.


	3.5 EXCAVATION FOR STRUCTURES
	B. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. Extend excavations a sufficient distance from structures for placing and removing concrete formwork, installing services and other construction, and for inspecti�
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Excavation for Underground Basins, and Mechanical or Electrical Appurtenances:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1inch.  Do not disturb bottom of excavations intended for bearing surface.

	C. The soil report indicated the presence of potentially unsuitable materials on-site. All expansive or otherwise unsuitable materials should be over-excavated and replaced with controlled or chemically stabilized material as recommended by the Soils Engin�
	D. Over-excavation of unsuitable material should extend laterally beyond the limits of the footings as recommended by the Soils Report and as directed in the field by the Soils Engineer.

	3.5 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated cross sections, elevations, and grades.

	3.6 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated slopes, lines, depths, and invert elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide a working clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit, unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remo�
	1. For pipes or conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand backfill.
	3. Where encountering rock or another unyielding bearing surface, carry trench excavation 6 inches below invert elevation to receive bedding course.


	3.7 APPROVAL OF SUBGRADE
	A. Notify the Owner’s Soil Testing Agency when excavations have reached required subgrade.
	B. When Soils Engineer determines that unforeseen unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	1. Unforeseen additional excavation and replacement material will be paid according to the Contract provisions for changes in Work.

	C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by the Architect.

	3.8 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending indicated bottom elevation of concrete foundation or footing to excavation bottom, without altering required top elevation.  Lean concrete fill may be used to bring elevations �
	1. Fill unauthorized excavations under other construction as directed.


	3.9 STORAGE OF SOIL MATERIALS
	A. Stockpile excavated materials acceptable for backfill and fill soil materials, including acceptable borrow materials.  Stockpile soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent wind-blown�
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.10 BACKFILL
	A. Backfill excavations promptly, but not before completing the following:
	1. Acceptance of construction below finish grade including, where applicable, dampproofing, waterproofing, and perimeter insulation.
	2. Testing, inspecting, and approval of underground utilities.
	3. Concrete formwork removal.
	4. Removal of trash and debris from excavation.
	5. Removal of temporary shoring and bracing, and sheeting.


	3.11 UTILITY TRENCH BACKFILL
	A. Place and compact bedding course on rock and other unyielding bearing surfaces and to fill unauthorized excavations.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of cond�
	B. Concrete backfill trenches that carry below or pass under footings and that are excavated within 18 inches of footings.  Place concrete to level of bottom of footings.
	C. Provide 4 inch thick concrete base slab support for piping or conduit less than 30 inches below surface of roadways.  After installation and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing �
	D. Place and compact initial backfill of satisfactory soil material or sub-base material, free of particles larger than 1 inch, to a height of 12 inches over the utility pipe or conduit.
	1. Carefully compact material under pipe haunches and bring backfill evenly up on both sides and along the full length of utility piping or conduit to avoid damage or displacement of utility system.

	E. Coordinate backfilling operations with Owner’s Testing Agency.
	F. Fill voids with approved backfill materials as shoring and bracing, and sheeting is removed.
	G. Place and compact final backfill of satisfactory soil material to final subgrade.
	H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.
	I. Remove and replace all trench fill materials which are identified as deficient by the Owner’s Testing Agency.

	3.12 FILL
	A. A. Place fill material in layers to required elevations for each location listed below.
	1. Under grass, use satisfactory excavated or borrow soil material.
	2. Under walks and pavements, use sub-base or base material, or satisfactory excavated or borrow soil material.
	3. Under steps and ramps, use sub-base material.
	4. Under building slabs, use drainage fill material.


	3.13 MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air-dry satisfactory soil material that is too wet to compact to specified density.
	a. Stockpile or spread and dry removed wet satisfactory soil material.



	3.14 COMPACTION
	A. Place backfill and fill materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill materials evenly on all sides of structures to required elevations.  Place backfill and fill uniformly along the full length of each structure.
	C. Percentage of Maximum Dry Density Requirements:  Compact soil to not less than the following percentages of maximum dry density according to ASTM D 1557:
	1. Under structures, building slabs, steps, and pavements, compact the top 12 inches below subgrade and each layer of backfill or fill material at 95 percent maximum dry density.
	2. Under walkways, compact the top 6 inches below subgrade and each layer of backfill or fill material at 95 percent maximum dry density.
	3. Under lawn or unpaved areas, compact the top 6 inches below subgrade and each layer of backfill or fill material at 90 percent maximum dry density.


	3.15 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free from irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between existing adjacent grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to conform to required surface tolerances.
	3. Rake finish grade smooth with no soil clumps, stones or debris, larger than 1” in diameter.
	4. Re-rake and smooth finish grade to eliminate irregularities as identified by the Architect or Owner’s representative which exceed the tolerances established herein.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances when tested with a 10 ft. straightedge:
	1. Lawn or Unpaved Areas:  Plus or minus 1 inch.
	2. Walks:  Plus or minus 1 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Finish grade to within 1” of top of adjoining including concrete curbs, sidewalks, landscape edging, etc.
	D. Grading Inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10 foot straightedge.

	3.16 SUB-BASE AND BASE COURSES
	A. Under pavements and walks, place sub-base course material on prepared subgrades.  Place base course material over sub-bases to pavements.
	1. Compact sub-base and base courses at optimum moisture content to required grades, lines, cross sections and thickness to not less than 95 percent of ASTM D 4254 relative density.
	2. Shape sub-base and base to required crown elevations and cross-slope grades.
	3. When thickness of compacted sub-base or base course is 6 inches or less, place materials in a single layer.
	4. When thickness of compacted sub-base or base course exceeds 6 inches, place materials in equal layers, with no layer more than 6 inches thick or less than 3 inches thick when compacted.


	3.17 DRAINAGE FILL
	A. Under slabs-on-grade, place drainage fill course on prepared subgrade.
	1. Compact drainage fill to required cross sections and thickness.
	2. When compacted thickness of drainage fill is 6 inches or less, place materials in a single layer.
	3. When compacted thickness of drainage fill exceeds 6 inches thick place materials in equal layers, with no layer more than 6 inches thick nor less than 3 inches thick when compacted.


	3.18 FIELD QUALITY CONTROL
	A. Testing Agency Services:  Allow testing agency to inspect and test each subgrade and each fill or backfill layer.  Do not proceed until test results for previously completed work verify compli1ance with requirements.
	1. Perform field in-place density tests according to ASTM D 1556 (sand cone method), ASTM D 2167 (rubber balloon method), or ASTM D 2937 (drive cylinder method), as applicable.
	a. Field in-place density tests may also be performed by the nuclear method according to ASTM D 2922, provided that calibration curves are periodically checked and adjusted to correlate to tests performed using ASTM D 1556.  With each density calibration c�
	b. When field in-place density tests are performed using nuclear methods, make calibration checks of both density and moisture gages at beginning of work, on each different type of material encountered, and at intervals as directed by the Architect.

	2. Footing Subgrade:  At footing subgrades, perform at least one test of each soil stratum to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of each subgrade with relat�
	3. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, perform at least one field in-place density test for every 1000 sq. ft or less of paved area or building slab, but in no case fewer than three tests.
	4. Foundation Wall Backfill:  In each compacted backfill layer, perform at least one field in-place density test for each 100 feet or less of wall length, but no fewer than two tests along a wall face.
	5. Trench Backfill:  In each compacted initial and final backfill layer, perform at least one field in-place density test for each 150 feet or less of trench, but no fewer than two tests.

	B. When testing agency reports that subgrades, fills, or backfills are below specified density, scarify and moisten or aerate, or remove and replace soil to the depth required, re-compact and retest until required density is obtained.

	3.19 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and re-establish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace material to depth directed by the Architect; reshape and recompact at optimum moisture content to the required density.

	C. Settling:  Where settling occurs during the Project correction period, remove finished surfacing, backfill with additional approved material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to the greatest extent possible.


	3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's property at no additional cost to the Owner
	B. On-Site Disposal:  When specifically approved by the Owner, the Contractor may store surplus satisfactory soil to designated storage areas on the Owner's property.  Stockpile or spread soil as directed by Architect. Stockpiled material shall be free of �



	02230-Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Protecting existing trees and vegetation to remain.
	2. Removing trees and other vegetation.
	3. Clearing and grubbing.
	4. Topsoil stripping.
	5. Removing above-grade site improvements.
	6. Disconnecting, capping or sealing, and abandoning site utilities in place.
	7. Disconnecting, capping or sealing, and removing site utilities.

	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site grading.
	2. Division 2 Section "Landscaping" for finish grading, including placing and preparing topsoil for lawns and planting.


	1.3 DEFINITIONS
	A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, grave

	1.4 MATERIALS OWNERSHIP
	A. Except for materials indicated to be stockpiled or to remain Owner's property, cleared materials shall become Contractor's property and shall be removed from the site.

	1.5 SUBMITTALS
	A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, adjoining construction, and site improvements that might be misconstrued as damage caused by site clearing.
	B. Record drawings according to Division 1 Section "Contract Closeout."
	1. Identify and accurately locate capped utilities and other subsurface structural, electrical, and mechanical conditions.


	1.6 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having jurisdiction.

	B. Notify utility locator service for area where Project is located before site clearing.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Provide erosion-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Locate and clearly flag trees and vegetation to remain or to be relocated.
	D. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TREE PROTECTION
	A. Erect and maintain a temporary fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.  Remove fence when construction is complete.
	1. Do not store construction materials, debris, or excavated material within drip line of remaining trees.
	2. Do not permit vehicles, equipment, or foot traffic within drip line of remaining trees.

	B. Do not excavate within drip line of trees, unless otherwise indicated.
	C. Where excavation for new construction is required within drip line of trees, hand clear and excavate to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as possible.�
	1. Cover exposed roots with wet burlap to prevent roots from drying out.  Backfill with soil as soon as possible.

	D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by Architect.
	1. Replace trees that cannot be repaired and restored to full-growth status, as determined by the qualified arborist.


	3.3 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. Arrange to shut off indicated utilities with utility companies.

	B. Removal of underground utilities is included in Division 15 mechanical or Division 16 electrical Sections.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.  Removal includes digging out stumps and obstructions and grubbing roots.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where such roots and branches obstruct installation of new construction.
	3. Completely remove stumps, roots, obstructions, and debris extending to a depth of 18 inches below exposed subgrade.
	4. Use only hand methods for grubbing within drip line of remaining trees.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material, unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding 8-inch loose depth, and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Strip surface soil of unsuitable topsoil, including trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Limit height of topsoil stockpiles to 72 inches unless otherwise approved by the Owner.
	2. Do not stockpile topsoil within drip line of remaining trees.
	3. Stockpile surplus topsoil and allow for re-spreading deeper topsoil.
	4. Dispose of excess topsoil as specified for waste material disposal.


	3.6 SITE IMPROVEMENTS
	A. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing pavement to remain before removing existing pavement.  Saw-cut faces vertically.


	3.7 DISPOSAL
	A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and legally dispose of them off Owner's property.



	02751-Cement Conc Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Soils Report:  The Owner has provided a Soils Report for this project which contains specific recommendations for Concrete Pavement Design Sections.  All portions of this report, including recommendations for subgrade stabilization, preparation, and Pav

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways and roadways.
	2. Parking aprons and Drop Slabs.
	3. Curbs and gutters.
	4. Walkways.
	5. Equipment Pads

	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	2. Division 2 Section "Pavement Joint Sealants" for joint sealants within concrete pavement and at isolation joints of concrete pavement with adjacent construction.
	3. Division 3 Section "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixes:  For each concrete pavement mix.  Include alternate mix designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adjustments.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed pavement 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 performance
	B. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products complying with ASTM C 94 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 and each aggregate from one source.
	D. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by the requirements of the Contract Documents.
	E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixes.

	1.5 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves of a radius 100 feet or less.

	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.2 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Deformed-Steel Welded Wire Fabric:  ASTM A 497, flat sheet.
	C. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	D. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60, deformed bars; assembled with clips.
	E. Plain Steel Wire:  ASTM A 82, as drawn.
	F. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to length with ends square and free of burrs.
	G. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	H. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcement bars, welded wire fabric, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel wire, �
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer coated wire bar supports.


	2.3 CONCRETE MATERIALS
	A. General:  Use the same brand and type of cementitious material from the same manufacturer throughout the Project.
	B. Portland Cement:  ASTM C 150, Type I or II.
	C. Aggregate:  ASTM C 33, uniformly graded, from a single source, with coarse aggregate as recommended for climate zone of project location.
	D. Water:  ASTM C 94.

	2.4 ADMIXTURES
	A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble chloride ions by mass of cement and to be compatible with other admixtures.
	B. Air-Entraining Admixture:  ASTM C 260.
	C. Water-Reducing Admixture:  ASTM C 494, Type A.
	D. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.
	E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E.
	F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.

	2.5 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.
	F. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	1. Evaporation Retarder:
	a. Spray-Film; ChemMasters.
	b. Sure Film; Dayton Superior Corporation.
	c. Eucobar; Euclid Chemical Co.
	d. Lambco Skin; Lambert Corporation.
	e. E-Con; L&M Construction Chemicals, Inc.
	f. Confilm; Master Builders, Inc.
	g. Waterhold; Metalcrete Industries.
	h. SikaFilm; Sika Corporation.
	i. Finishing Aid; Symons Corporation.

	2. Clear Waterborne Membrane-Forming Curing Compound:
	a. Safe-Cure Clear; ChemMasters.
	b. Day Chem Rez Cure (J-11-W); Dayton Superior Corporation.
	c. Aqua Kure-Clear; Lambert Corporation.
	d. L&M Cure R; L&M Construction Chemicals, Inc.
	e. 1100 Clear; W. R. Meadows, Inc.
	f. Resi-Chem Clear Cure; Symons Corporation.



	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Pavement-Marking Paint:  Alkyd-resin type; ready mixed; complying with FS TT-P-115, Type I, or AASHTO M 248, Type N.
	1. Color:  Blue for handicapped requirements, red for fire lanes, yellow elsewhere.

	C. Glass Beads:  AASHTO M 247.

	2.7 CONCRETE MIXES
	A. Prepare design mixes, proportioned according to ACI 211.1 and ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	B. Use a qualified independent testing agency for preparing and reporting proposed mix designs for the trial batch method.
	1. Do not use Owner's field quality-control testing agency as the independent testing agency.

	C. Proportion mixes to provide concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  4 inches, plus or minus 1”.
	a. Slump Limit for Concrete Containing High-Range Water-Reducing Admixture:  Not more than 8 inches after adding admixture to plant- or site-verified, 2- to 3-inch slump.


	D. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.
	E. Air Content:  6.0 percent, plus or minus 1.5 percent.

	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Comply with requirements and with ASTM C 94.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Proof-roll prepared subbase surface to check for unstable areas and verify need for additional compaction.  Proceed with pavement only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.
	B. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.2 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete pl�
	B. Clean forms after each use and coat with form release agent to ensure separation from concrete without damage.

	3.3 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating reinforcement and with recommendations in CRSI's "Placing Reinforcing Bars" for placing and supporting reinforcement.
	1. Apply epoxy repair coating to uncoated or damaged surfaces of epoxy-coated reinforcement.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inch ove�

	3.4 JOINTS
	A. General:  Construct construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour, unless pavement terminates at isolation joints. All expansion joints shown on the �
	1. Provide preformed galvanized steel or plastic keyway-section forms or bulkhead forms with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	2. Continue reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of pavement strips, unless otherwise indicated.
	3. Provide tie bars at sides of pavement strips where indicated.
	4. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	5. Terminate Pour at all required expansion joint locations. Secure and support expansion joint material on one side by forms.
	6. Follow requirements outlined for preparation and cutting of joint bed at all construction joints as outlined in paragraph E below

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals as indicated on the drawings.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.
	E. Contraction / Control Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints as indicated on the Drawings.
	1. Locate contraction joints and construct as indicated on the Drawings.
	2. In areas where spacing of Control Joints is not specified, the following maximum spacing of control joints shall not be exceeded in either direction.
	a. 4” Thick Slabs: 6’-0”
	b. 5” Thick Slabs: 8’-0”
	c. 6” Thick Slabs: 10’-0”
	d. 8” Thick Slabs:  12’-0”
	e. Greater than 8”:  Depth (in”) X 1.5 = Max. Joint Spacing (Ft.)

	3. Make initial cut equal to ¼ slab depth as soon as slab can be cut without damage but in no case shall initial cut be made more that 24 hours after initial pour.
	4. Soft cut process may be used only with prior approval of the Architect and then only for the initial cut.
	5. Allow concrete pavement to cure for 28 days or until 28 day design strength can be verified by independent test reports before making second cut.
	6. Use wet cut process to cut joint for sealant bed as indicated on the Drawings.

	F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to the following radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.
	1. Radius:  3/8 inch.


	3.5 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, reinforcement steel, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at the time concrete is placed.  Do not place concrete around manholes or other structures until they are at the required finish elevation and alignment.
	D. Comply with requirements and with recommendations in ACI 304R for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery, at Project site, or during placement.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete by mechanical vibrating equipment supplemented by hand-spading, roding, or tamping.  Use equipment and procedures to consolidate concrete according to recommendations in ACI 309R.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand-spreading and consolidation.  Consolid�

	H. Screed pavement surfaces with mechanical screed.  Commence initial floating using bull floats or darbies to form an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete su�
	I. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Pro-duce curbs and gutters to required cross section, lines, grades, fin�
	J. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.

	3.6 CONCRETE FINISHING
	A. General:  Wetting of concrete surfaces during screeding, initial floating, or finishing operations is prohibited.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and the concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inaccess�
	1. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.7 CONCRETE PROTECTION 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 follow recommendations in ACI 305R for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb./sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructions a�
	C. Begin curing after finishing concrete, but not before free water has disappeared from concrete surface.
	D. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches and sealed by waterproof tape or adhesive.  Immediately repair�
	2. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coating �


	3.8 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:
	1. Elevation:  1/4 inch
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch
	3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch.
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches.
	8. Joint Spacing:  3 inches.
	9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	10. Joint Width:  Plus 1/8 inch, no minus.


	3.9 PAVEMENT MARKING
	A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect.
	B. Allow concrete pavement to cure for 28 days and be dry before starting pavement marking.
	C. Sweep and clean surface to eliminate loose material and dust.
	D. Apply paint with mechanical equipment to produce pavement markings of dimensions indicated with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film thickness of 15 mils.
	1. If drawings indicate reflective markings broadcast glass spheres uniformly into wet pavement markings at a rate of 6 lb./gal.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing and inspection agency to sample materials, perform tests, and submit test reports during concrete placement.
	B. Additional Tests:  Testing agency shall make additional tests of the concrete when test results indicate slump, air entrainment, concrete strengths, or other requirements have not been met, as directed by Architect.  Testing agency may conduct tests to �

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective, or does not meet requirements in this Section.
	B. Drill test cores where directed by Architect when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to pavement with epoxy adhesive.
	C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement not more than two days before date scheduled for Substantial Completion inspections.



	02764-Pavement Joint Sealant
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Expansion and contraction joints within portland cement concrete pavement.
	2. Joints between portland cement concrete and asphalt pavement.

	B. Related Sections include the following:
	1. Division 2 Section "Hot-Mix Asphalt Paving" for constructing joints between concrete and asphalt pavement.
	2. Division 2 Section "Cement Concrete Paving" for constructing joints in concrete paving.
	3. Division 7 Section "Joint Sealants" for sealing nontraffic and traffic joints in locations not specified in this Section.


	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  Signed by manufacturers of joint sealants certifying that products furnished comply with requirements and are suitable for the use indicated.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has specialized in installing joint sealants similar in material, design, and extent to those indicated for this Project and whose work has resulted in joint-sealant installations with a record of 
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials to comply with manufacturer's written instructions to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  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.
	2. When joint substrates are wet.

	B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than that allowed by joint sealant manufacturer for application indicated.
	C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable of interfering with their adhesion are removed from joint substrates.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backing materials, 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 tes�
	B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range for this characteristic.

	2.2 JOINT SEALANTS
	A. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, non-sag silicone sealant complying with ASTM D 5893 for Type NS.
	1. 880 – Dow Corning

	B. Type SL Silicone Sealant for Concrete and Asphalt:  Single-component, low-modulus, neutral-curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL.
	1. 890 – SL Dow Corning


	2.3 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint sealant manufacturer based on field experience�
	B. Round Backer Rod for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depths and prevent bottom-side adhesion of sealant.

	2.4 PRIMERS
	A. Primers:  Product 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.


	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 com-ply with joint sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint sealant manufacturer's w�

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint sealant manufacturer's written installation instructions applicable to products and applications indicated, unless more stringent requirements apply.
	B. Install backer materials of type 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 backer materials.
	2. Do not stretch, twist, puncture, or tear backer materials.
	3. Remove absorbent backer materials that have become wet before sealant application and replace them with dry materials.

	C. Install sealants by proven techniques to 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 provided for each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	D. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to e�
	1. Remove excess sealants from surfaces adjacent to joint.
	2. Use tooling agents that are approved in writing by joint sealant manufacturer and that do not discolor sealants or adjacent surfaces.


	3.4 3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 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 Completion.  I�



	02821-Chain Link Fence & Gates
	02900-Landscape
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Trees.
	2. Shrubs.
	3. Plants.
	4. Lawns.
	5. Topsoil and soil amendments.
	6. Fertilizers and mulches.
	7. Stakes and guys.
	8. Landscape edgings.

	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 2 Section "Site Clearing" for protection of existing trees and planting, topsoil stripping and stockpiling, and site clearing.
	2. Division 2 Section "Earthwork" for excavation, filling, rough grading, and subsurface aggregate drainage and drainage backfill.


	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product certificates signed by manufacturers certifying that their products comply with specified requirements.
	1. Manufacturer's certified analysis for standard products.
	2. Analysis for other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.
	3. Label data substantiating that plants, trees, shrubs, and planting materials comply with specified requirements.

	C. Certification of grass seed from seed vendor for each grass-seed mixture stating the botanical and common name and percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year of production an
	1. Certification of each seed mixture for sod, identifying sod source, including name and telephone number of supplier.

	D. Samples of each of the following:
	1. Edging materials and accessories to verify color selected.

	E. Maintenance instructions recommending procedures to be established by Owner for maintenance of landscaping during an entire year.  Submit before expiration of required maintenance periods.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced Installer who has completed landscaping work similar in material, design, and extent to that indicated for this Project and with a record of successful landscape establishment.
	1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on the Project site during times that landscaping is in progress.

	B. Provide quality, size, genus, species, and variety of trees and shrubs indicated, complying with applicable requirements of ANSI Z60.1 "American Standard for Nursery Stock."
	C. Measurements:  Measure trees and shrubs according to ANSI Z60.1 with branches and trunks or canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 6 inches above ground for trees up to 4-inch caliper size, and�

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in containers showing weight, analysis, and name of manufacturer.  Protect materials from deterioration during delivery and while stored at site.
	B. Seed:  Deliver seed in original sealed, labeled, and undamaged containers.
	C. Sod:  Harvest, deliver, store, and handle sod according to the requirements of the American Sod Producers Association's (ASPA) "Specifications for Turfgrass Sod Materials and Transplanting/Installing."
	D. Trees and Shrubs:  Deliver freshly dug trees and shrubs.  Do not prune before delivery, except as approved by Architect.  Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other handling and tying damage.  Do not b�
	1. Immediately after digging bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.

	E. Handle balled and burlapped stock by the root ball.
	F. Deliver trees, shrubs, ground covers, and plants after preparations for planting have been completed and install immediately.  If planting is delayed more than 6 hours after delivery, set planting materials in shade, protect from weather and mechanical �
	1. Heel-in bare-root stock.  Soak roots in water for 2 hours if dried out.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of trees and shrubs stored on site with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist condition.


	1.6 PROJECT CONDITIONS
	A. Utilities:  Determine location of above grade and underground utilities and perform work in a manner which will avoid damage.  Hand excavate, as required.  Maintain grade stakes until removal is mutually agreed upon by parties concerned.
	B. Excavation:  When conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage conditions, or obstructions, notify Architect before planting.

	1.7 COORDINATION AND SCHEDULING
	A. Coordinate installation of planting materials during normal planting seasons for each type of plant material required.

	1.8 WARRANTY
	A. General Warranty:  The special warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made�
	B. Special Warranty:  Warrant the following living planting materials for a period of one year after date of Substantial Completion, against defects including death and unsatisfactory growth, except for defects resulting from lack of adequate maintenance, �
	1. Trees.
	2. Shrubs.
	3. Plants.

	C. Remove and replace dead planting materials immediately unless required to plant in the succeeding planting season.
	D. Replace planting materials that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	E. A limit of one replacement of each plant material will be required, except for losses or replacements due to failure to comply with requirements.


	PART 2 -  PRODUCTS
	2.1 TREE AND SHRUB MATERIAL
	A. General:  Furnish nursery-grown trees and shrubs conforming to ANSI Z60.1, with healthy root systems developed by transplanting or root pruning.  Provide well-shaped, fully-branched, healthy, vigorous stock free of disease, insects, eggs, larvae, and de�
	B. Grade:  Provide trees and shrubs of sizes and grades conforming to ANSI Z60.1 for type of trees and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.
	C. Label each tree and shrub with securely attached, waterproof tag bearing legible designation of botanical and common name.
	D. Label at least 1 tree and 1 shrub of each variety and caliper with a securely attached, waterproof tag bearing legible designation of botanical and common name.

	2.2 SHADE AND FLOWERING TREES
	A. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of height and caliper indicated, conforming to ANSI Z60.1 for type of trees required.
	1. Branching Height:  1/3 to 1/2 of tree height.
	2. Branching Height:  1/2 of tree height.

	B. Small Trees:  Small upright or spreading type, branched or pruned naturally according to species and type, and with relationship of caliper, height, and branching recommended by ANSI Z60.1, and stem form as follows:
	1. Form:  Single stem.
	2. Form:  Multi-stem, clump, with 2 or more main stems.
	3. Form:  Multi-stem, shrub, with multiple stems.

	C. Provide balled and burlapped trees.
	D. Provide bare-root trees.
	E. Provide balled and burlapped trees except where bare-root trees are indicated.
	1. Container-grown trees will be acceptable in lieu of balled and burlapped trees subject to meeting ANSI Z60.1 limitations for container stock.


	2.3 DECIDUOUS SHRUBS
	A. Form and Size:  Deciduous shrubs with not less than the minimum number of canes required by and measured according to ANSI Z60.1 for type, shape, and height of shrub.
	B. Provide balled and burlapped deciduous shrubs.
	C. Provide bare-root deciduous shrubs.
	D. Provide balled and burlapped deciduous shrubs except where bare-root deciduous shrubs are indicated.
	1. Container-grown deciduous shrubs will be acceptable in lieu of balled and burlapped deciduous shrubs subject to meeting ANSI Z60.1 limitations for container stock.


	2.4 CONIFEROUS EVERGREENS
	A. Form and Size:  Normal-quality, well-balanced, coniferous evergreens, of type, height, spread, and shape required, conforming to ANSI Z60.1.
	B. Provide balled and burlapped coniferous evergreens.
	1. Container-grown coniferous evergreens will be acceptable in lieu of balled and burlapped coniferous evergreens subject to meeting ANSI Z60.1 limitations for container stock.


	2.5 BROADLEAF EVERGREENS
	A. Form and Size:  Normal-quality, well-balanced, broadleaf evergreens, of type, height, spread, and shape required, conforming to ANSI Z60.1.
	B. Provide balled and burlapped broadleaf evergreens.
	1. Container-grown broadleaf evergreens will be acceptable in lieu of balled and burlapped broadleaf evergreens subject to meeting ANSI Z60.1 limitations for container stock.


	2.6 GRASS MATERIALS
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with the Association of Official Seed Analysts' "Rules for Testing Seeds" for purity and germination tolerances.
	1. Seed Mixture:  Provide seed of grass species and varieties, proportions by weight, and minimum percentages of purity, germination, and maximum percentage of weed seed as indicated on The Drawings.

	B. Sod:  Certified turfgrass sod complying with ASPA specifications for machine-cut thickness, size, strength, moisture content, and mowed height, and free of weeds and undesirable native grasses.  Provide viable sod of uniform density, color, and texture �
	1. Species:  Provide sod of grass species and varieties, proportions by weight, and minimum percentages of purity, germination, and maximum percentage of weed seed as indicated on Schedules at the end of this Section.


	2.7 TOPSOIL
	A. A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free of stones 1 inch or larger in any dimension, and other extraneous materials harmful to plant growth.
	1. Topsoil Source:  Reuse surface soil stockpiled on the site.  Verify suitability of surface soil to produce topsoil meeting requirements and amend when necessary.  Supplement with imported topsoil when quantities are insufficient.  Clean topsoil of roots�
	2. Topsoil Source:  Import topsoil from off-site sources.  Obtain topsoil from naturally well-drained sites where topsoil occurs at least 4 inches deep; do not obtain from bogs or marshes.
	3. Topsoil Source:  Amend existing surface soil to produce topsoil.  Supplement with im-ported topsoil when required.


	2.8 SOIL AMENDMENTS
	A. Lime:  ASTM C 602, Class T, agricultural limestone containing a minimum 80 percent calcium carbonate equivalent, with a minimum 99 percent passing a No. 8 sieve and a minimum 75 per-cent passing a No. 60 sieve.
	1. Provide lime in the form of dolomitic limestone.

	B. Aluminum Sulfate:  Commercial grade, unadulterated.
	C. Sand:  Clean, washed, natural or manufactured sand, free of toxic materials.
	D. Perlite:  Horticultural perlite, soil amendment grade.
	E. Peat Humus:  Finely divided or granular texture, with a pH range of 6 to 7.5, composed of partially decomposed moss peat (other than sphagnum), peat humus, or reed-sedge peat.
	F. Peat Humus:  For acid-tolerant trees and shrubs, provide moss peat, with a pH range of 3.2 to 4.5, coarse fibrous texture, medium-divided sphagnum moss peat or reed-sedge peat.
	G. Sawdust or Ground-Bark Humus:  Decomposed, nitrogen-treated, of uniform texture, free of chips, stones, sticks, soil, or toxic materials.
	1. When site treated, mix with at least 0.15 lb of ammonium nitrate or 0.25 lb of ammonium sulfate per cu. ft. of loose sawdust or ground bark.

	H. Manure:  Well-rotted, unleached stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.
	I. Herbicides:  EPA registered and approved, of type recommended by manufacturer.
	J. Water:  Potable.

	2.9 FERTILIZER
	A. Bonemeal:  Commercial, raw, finely ground; minimum of 4 percent nitrogen and 20 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; minimum of 20 percent available phosphoric acid.
	C. Slow-Release Fertilizer:  Granular fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight.


	2.10 MULCHES
	A. Organic Mulch:  Organic mulch, free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood.

	B. Asphalt Emulsion Tackifier:  Asphalt emulsion, ASTM D 977, Grade SS-1, nontoxic and free of plant growth- or germination-inhibitors.
	C. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application, nontoxic and free of plant growth- or germination-inhibitors.

	2.11 WEED-CONTROL BARRIERS
	A. Composite Fabric:  Woven, needle-punched polypropylene substrate bonded to a nonwoven polypropylene fabric, 4.8 oz. per sq. yd.

	2.12 EROSION-CONTROL MATERIALS
	A. Fiber Mesh:  Biodegradable twisted jute or spun-coir mesh, 0.92 lb per sq. yd. minimum, with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples, 6 inches long.

	2.13 STAKES AND GUYS
	A. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, redwood, or pressure-preservative-treated softwood, free of knots, holes, cross grain, and other defects, 2 by 2 inches by length indicated, pointed at one end.
	B. Guy and Tie Wire:  ASTM A 641, Class 1, galvanized-steel wire, 2-strand, twisted, 0.106 inch in diameter.
	C. Hose Chafing Guard:  Reinforced rubber or plastic hose at least 1/2 inch in diameter, black, cut to lengths required to protect tree trunks from damage.
	D. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches long.

	2.14 LANDSCAPE EDGINGS
	A. Steel Edging:  ASTM A 569, rolled edge, standard steel edging, fabricated in sections with loops stamped from or welded to face of sections approximately 30 inches apart to receive stakes.
	1. Edging Size:  3/16 inch wide by 4 inches (deep.
	2. Stakes:  Tapered steel, 15 inches long.
	3. Accessories:  Standard tapered ends, corners, and splicers as required.
	4. Finish:  Standard paint finish; color selected by Architect.
	5. Finish:  ASTM A 525, G 90 zinc coated with standard paint finish; color selected by Architect.
	6. Accessories:  Manufacturer's standard connecting clips or plugs.


	2.15 MISCELLANEOUS MATERIALS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's instructions.
	B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4 inches wide minimum, with stretch factor of 33 percent.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive landscaping for compliance with requirements and for conditions affecting performance of work of this Section.  Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, and secure Architect's acceptance before the start of planting work.  Make minor adjustments as may be required.

	3.3 PLANTING SOIL PREPARATION
	A. Before mixing, clean topsoil of roots, plants, sods, stones, clay lumps, and other extraneous materials harmful to plant growth.
	B. Mix soil amendments and fertilizers with topsoil at rates indicated.  Delay mixing fertilizer if planting does not follow placing of planting soil within a few days.
	1. A "Planting Soil Amendments Schedule" is included at the end of this Section.

	C. For tree pit or trench backfill, mix planting soil before backfilling and stockpile at site.
	D. For planting beds and lawns, mix planting soil either prior to planting or apply on surface of top-soil and mix thoroughly before planting.
	1. Mix lime with dry soil prior to mixing fertilizer.  Prevent lime from contacting roots of acid-tolerant plants.
	2. Apply phosphoric acid fertilizer, other than that constituting a portion of complete fertilizers, directly to subgrade before applying planting soil and tilling.


	3.4 LAWN PLANTING PREPARATION
	A. Limit subgrade preparation to areas that will be planted in the immediate future.
	B. Loosen subgrade to a minimum depth of 4 inches.  Remove stones larger than 1-1/2 inches in any dimension and sticks, roots, rubbish, and other extraneous materials.
	C. Spread planting soil mixture to depth required to meet thickness, grades, and elevations shown, after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen.
	1. Place approximately 1/2 the thickness of planting soil mixture required.  Work into top of loosened subgrade to create a transition layer and then place remainder of planting soil mixture.
	2. Allow for sod thickness in areas to be sodded.

	D. Preparation of Unchanged Grades:  Where lawns are to be planted in areas unaltered or undisturbed by excavating, grading, or surface soil stripping operations, prepare soil as follows:
	1. Remove and dispose of existing grass, vegetation, and turf.  Do not turn over into soil being prepared for lawns.
	2. Till surface soil to a depth of at least 6 inches.  Apply required soil amendments and initial fertilizers and mix thoroughly into top 4 inches of soil.  Trim high areas and fill in depressions.  Till soil to a homogenous mixture of fine texture.
	3. Clean surface soil of roots, plants, sods, stones, clay lumps, and other extraneous materials harmful to plant growth.
	4. Remove waste material, including grass, vegetation, and turf, and legally dispose of it off the Owner's property.

	E. Grade lawn and grass areas to a smooth, even surface with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.  Limit fine grading to areas that can be planted in the immediate future.  Remove trash, �
	F. Moisten prepared lawn areas before planting when soil is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.
	G. Restore prepared areas if eroded or otherwise disturbed after fine grading and before planting.

	3.5 GROUND COVER AND PLANT BED PREPARATION
	A. Loosen subgrade of planting bed areas to a minimum depth of 6 inches.  Remove stones larger than 1-inch in any dimension and sticks, roots, rubbish, and other extraneous materials.
	B. Spread planting soil mixture to depth required to meet thickness, grades, and elevations shown, after light rolling and natural settlement.  Place approximately 1/2 the thickness of planting soil mixture required.  Work into top of loosened subgrade to �
	C. Till soil in beds to a minimum depth of 8 inches and mix with specified soil amendments and fertilizers.
	D. Remove soil to a minimum depth of 8 inches and replace with prepared planting soil mixture.

	3.6 EXCAVATION FOR TREES AND SHRUBS
	A. Pits and Trenches:  Excavate with vertical sides and with bottom of excavation slightly raised at center to assist drainage.  Loosen hard subsoil in bottom of excavation.
	1. Bare-Root Trees and Shrubs:  Excavate at least 12 inches wider than root spread and deep enough to allow setting of roots on a layer of planting soil and with collar set at same grade as in nursery, but 1 inch below finish grade, unless otherwise indica�
	a. Setting Layer:  Allow 3 inches of planting soil.

	2. Balled and Burlapped Trees and Shrubs:  Excavate approximately 1-1/2 times as wide as ball diameter and equal to ball depth, plus the following setting layer depth:
	a. Setting Layer:  Allow 3 inches of planting soil.

	3. Container-Grown Trees and Shrubs:  Excavate to container width and depth, plus the following setting-layer depth:
	a. Setting Layer:  Allow 3 inches of planting soil.

	4. Where drain tile is shown or required under planted areas, excavate to top of porous backfill over tile.

	B. Dispose of subsoil removed from landscape excavations.  Do not mix with planting soil or use as backfill.
	C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 6-inch- diameter holes into free-draining strata or to a depth of 10 feet, whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub pits.
	E. Fill excavations with water and allow to percolate out, before placing setting layer and positioning trees and shrubs.

	3.7 PLANTING TREES AND SHRUBS
	A. Set balled and burlapped stock plumb and in center of pit or trench with top of ball raised above adjacent finish grades as indicated.
	1. Place stock on setting layer of compacted planting soil.
	2. Remove burlap and wire baskets from tops of balls and partially from sides, but do not remove from under balls.  Remove pallets, if any, before setting.  Do not use planting stock if ball is cracked or broken before or during planting operation.
	3. Place backfill around ball in layers, tamping to settle backfill and eliminate voids and air pockets.  When pit is approximately 1/2 backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more is absorbed.  Water ag	

	B. Set container-grown stock plumb and in center of pit or trench with top of ball raised above adjacent finish grades as indicated.
	1. Carefully remove containers so as not to damage root balls.
	2. Place stock on setting layer of compacted planting soil.
	3. Place backfill around ball in layers, tamping to settle backfill and eliminate voids and air pockets.  When pit is approximately 1/2 backfilled, water thoroughly before placing re-mainder of backfill.  Repeat watering until no more is absorbed.  Water a	

	C. Set bare-root stock on cushion of planting soil.  Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, an	
	1. Set collar 1 inch below adjacent finish grades, unless otherwise indicated.

	D. Dish and tamp top of backfill to form a 3-inch- high mound around the rim of the pit.  Do not cover top of root ball with backfill.
	E. Wrap trees of 2-inch caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral cover trunk to height of first branches.  Overlap wrap, exposing half the width, and securely attach without causing girdling.  Inspect tree trunks for inju	

	3.8 TREE AND SHRUB PRUNING
	A. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to retain required height and spread.  Unless otherwise directed by Architect, do not cut tree leaders; remove only injured or dead branches from flowerin	

	3.9 TREE AND SHRUB GUYING AND STAKING
	A. Upright Staking and Tying:  Stake trees of 2- through 5-inch caliper.  Stake trees of less than 2-inch caliper only as required to prevent wind tip-out.  Use a minimum of 2 stakes of length required to penetrate at least 18 inches below bottom of backfi	
	B. Guying and Staking:  Guy and stake trees exceeding 14 feet and more than 3-inch caliper unless otherwise indicated.  Securely attach no fewer than 3 guys to stakes 30 inches long, driven to grade.  Attach flags to each guy wire, 30 inches above finish g


	3.10 PLANTING GROUND COVER AND PLANTS
	A. Space ground cover and plants as indicated.
	B. Space ground cover and plants not more than 24 inches apart.
	C. Dig holes large enough to allow spreading of roots, and backfill with planting soil.  Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.  Water thoroughly after planting, taking care not to


	3.11 MULCHING
	A. Mulch backfilled surfaces of planted areas and other areas indicated.
	B. Weed-Control Barriers:  Install the following weed-control barriers according to manufacturer's recommendations, before mulching.  Completely cover area to be mulched, lapping edges a minimum of 6 inches.
	1. Material and Seam Treatment:  Composite fabric with seams pinned.

	C. Organic Mulch:  Apply the following average thickness of organic mulch and finish level with adjacent finish grades.  Do not place mulch against trunks or stems.
	1. Thickness:  3 inches.


	3.12 HYDROSEEDING NEW LAWNS
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogenous slurry suitable for hydraulic application.
	1. Mix slurry with nonasphaltic tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a 1-step process.  Apply mulch at the minimum rate of 1500 lb per acre dry weight but not less than the rate required to obtain specified seed-sowing rate.
	3. Apply slurry uniformly to all areas to be seeded in a 2-step process.  Apply first slurry application at the minimum rate of 500 lb per acre dry weight but not less than the rate required to obtain specified seed-sowing rate.  Apply slurry cover coat of



	3.13 SODDING NEW LAWNS
	A. Lay sod within 24 hours of stripping.  Do not lay sod if dormant or if ground is frozen.
	B. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll light

	1. Lay sod across angle of slopes exceeding 1:3.
	2. Anchor sod on slopes exceeding 1:6 with wood pegs spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	C. Saturate sod with fine water spray within 2 hours of planting.  During first week, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches below the sod.

	3.14 INSTALLATION OF EDGINGS
	A. Wood Headers:  Install wood headers or edgings where indicated.  Anchor with wood stakes spaced up to 36 inches apart, driven at least 1 inch below top elevation of header or edging.  Use 2 galvanized nails per stake to fasten headers and edging; length�
	B. Steel Edging:  Install steel edging where indicated according to manufacturer's recommendations.  Anchor with steel stakes spaced approximately 30 inches apart, driven below top elevation of edging.
	C. Plastic Edging:  Install plastic edging where indicated according to manufacturer's recommendations.  Anchor with steel stakes spaced approximately 24 inches apart, driven through upper base grooves of edging.

	3.15 INSTALLATION OF MISCELLANEOUS MATERIALS
	A. Apply antidesiccant using power spray to provide an adequate film over trunks, branches, stems, twigs, and foliage.
	1. When deciduous trees or shrubs are moved in full-leaf, spray with antidesiccant at nursery before moving and again 2 weeks after planting.


	3.16 CLEANUP AND PROTECTION
	A. During landscaping, keep pavements clean and work area in an orderly condition.
	B. Protect landscaping from damage due to landscape operations, operations by other contractors and trades, and trespassers.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged landscape work as directed.

	3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of it off the Owner's property.

	3.18 SEED MIXTURES SCHEDULE
	A. Refer to Landscape Plan for Seed Mixtures for each area.



	03300-Cast In Place Conc
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mix design, placement procedures, and finishes.
	B. Cast in place concrete includes the following
	1. Foundation and footings
	2. Slabs-on-grade.
	3. Fill for steel deck.
	4. Foundation walls.
	5. Equipment pads and bases.
	6. Concrete hardener and sealer

	C. Related Sections include the following:
	1. Division 2 Section "Earthwork" for drainage fill under slabs-on-grade.
	2. Division 2 Section "Cement Concrete Pavement" for concrete pavement and walks.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume.

	1.4 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixes:  For each concrete mix.  Include alternate mix designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mix water to be withheld for later addition at Project site.

	C. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated, based on comprehensive testing of current materials:
	1. Cementitious materials and aggregates.
	2. Steel reinforcement and reinforcement accessories.
	3. Admixtures.
	4. Curing materials.
	5. Floor and slab treatments.
	6. Bonding agents.
	7. Adhesives.
	8. Vapor retarders.
	9. 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 performance�
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products complying with ASTM C 94 requirements for production facilities and equipment.
	C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to conduct the testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, each aggregate from one source, and each admixture from the same manufacturer.
	E. ACI Publications:  Comply with the following, unless more stringent provisions are indicated:
	1. ACI 301, "Specification for Structural Concrete."
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
	3. ACI 318, “Building Code Requirements for Reinforced Concrete.”
	4. ACI 347, “Recommended Practice for Concrete Formwork.”


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


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	a. Structural 1, B-B, or better, mill oiled and edge sealed.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of con-crete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of the ex-posed concrete surface.
	2. Furnish ties that, when removed, will leave holes not larger than 1 inch in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive damp proofing or waterproofing.


	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Plain-Steel Wire:  ASTM A 82, galvanized.
	C. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.

	2.3 REINFORCEMENT ACCESSORIES
	A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire fabric in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or�
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A. Portland Cement:  ASTM C 150, Type I.
	B. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, based upon project climate and the schedule as follows:
	1. Class:  Moderate weathering region, but not less than 3M.
	2. Nominal Maximum Aggregate Size:  3/4 inch.

	C. Water:  Potable and complying with ASTM C 94.

	2.5 ADMIXTURES
	A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material and to be compatible with other admixtures and cementitious materials.  Do not use admixtures containing cal�
	B. Air-Entraining Admixture:  ASTM C 260.
	1. “Air-mix”, Euclid Chemical Company
	2. “Sika-Aer”, Sika Corp.
	3. “MB-VR OR MB-AE”, Master Builders
	4. “Darex AEA” or “Darrair”; W.R. Grace

	C. Water-Reducing Admixture:  ASTM C 494, Type A., and containing no more than 0.1 percent chloride ions.
	1. “WRDA Hycol”, W.R. Grace
	2. “Eucon WR-75”, Euclid Chemical Co.
	3. “Pozzolith Normal”, Master Builders
	4. “Plastocrete 160”, Sika Chemical Co.

	D. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.
	E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E.
	1. “Accelguard 80”, Euclid Chemical Company
	2. “Pozzolith High Early”, Master Builders

	F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
	1. “Pozzolith Retarder”, Master Builders
	2. Eucon Retarder 75”, Euclid Chemical Co.
	3. “Daratard”, W.R. Grace
	4. “Plastiment”, Sika Chemical Co.


	2.6 VAPOR RETARDERS
	A. Vapor Retarder:  ASTM E 1745, Class A or B, not less than 10 mils thick:

	2.7 FLOOR AND SLAB TREATMENTS
	A. Concrete Hardener: Shall be Ashford Formula or approved equal. Apply at a rate of 200 SF per gallon as directed by the manufacturer’s literature.  Apply to all floor areas that are to be left exposed and not covered by another finish material.

	2.8 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.
	F. Liquid Membrane-Forming Curing Compound:  Liquid membrane – forming curing compound:  Liquid-type membrane-forming curing compound complying with ASTM C 309, Type I, Class A.  Moisture loss not more than 0.55 kg/sq. m when applied at 200 sq. ft./gal.
	1. Clear, Waterborne, Membrane-Forming Curing Compound:
	a. Rez-Seal by Euclid Chemical Company
	b. Safe-Cure & Seal 20; ChemMasters.
	c. Safe Cure and Seal; Dayton Superior Corporation.
	d. L&M Cure R, L&M Construction Chemicals.
	e. Vocomp-20; W. R. Meadows, Inc.
	f. Masterkure, Master Builders, Inc.
	g. Kure-N-Seal WB; Sonneborn, Div. of ChemRex, Inc.
	h. Cure & Seal 14 percent E; Symons Corporation

	2. The Contractor shall verify that the selected curing compound in each area is compatible with the selected floor finish for that area.


	2.9 RELATED MATERIALS
	A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.10 CONCRETE MIXES
	A. Prepare design mixes for each type and strength of concrete determined by either laboratory trial mix or field test data bases, as follows:
	1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301.

	B. Use a qualified independent testing agency for preparing and reporting proposed mix designs for the laboratory trial mix basis.
	C. Footings,:  Proportion normal-weight concrete mix as follows:
	1. Compressive Strength (28 Days):  4,000 psi.
	2. Maximum Slump:  4 inches.

	D. Light Pole Bases, sidewalks, concrete stairs: Proportion normal-weight concrete mix as follows:
	1. Compressive Strength (28 Days):  4,000 psi.
	2. Maximum Slump:  4 inches.

	E. Foundation Walls, Concrete Curbs, Interior and Exterior Slabs-on-Grade:  Proportion normal-weight concrete mix as follows:
	1. Compressive Strength (28 Days):  4,000 psi.
	2. Maximum Slump:  4 inches.

	F. Cementitious Materials:  For concrete exposed to deicers, limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.
	G. Maximum Water-Cementitious Materials Ratio:  0.40 for concrete exposed to deicers or subject to freezing and thawing while moist.
	H. Air Content:  Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement having an air content of as specified in contract documents.
	1. Do not air entrain concrete noted to receive trowel-finished except at dock slabs. Do not allow en-trapped air content to exceed 3 percent.

	I. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	J. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) 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.
	3. Use water-reducing admixture in pumped concrete, and concrete with a water-cementitious materials ratio below 0.50.


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

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94, and furnish batch ticket information.


	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until concrete structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Construct forms tight enough to prevent loss of concrete mortar.
	D. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Pro-vide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 verti�
	1. Do not use rust-stained steel form-facing material.

	E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	F. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to pre-vent loss of concrete mortar.  Locate temporary openings in for�
	G. Chamfer exterior corners and edges of permanently exposed concrete.
	H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	I. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	K. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 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 embed�
	1. Install anchor bolts, accurately located, to elevations required.


	3.3 REMOVING AND REUSING FORMS
	A. General:  Formwork, for sides of beams, walls, columns, and similar parts of the Work, that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete provided concrete is h�
	B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete sur-faces unless approved by Architect.

	3.4 VAPOR RETARDERS
	A. Vapor Retarder:  Place, protect, and repair vapor-retarder sheets according to ASTM E 1643 and manufacturer's written instructions.

	3.5 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and sup-port reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated.

	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire fabric 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 ad-joining sheet widths to prevent continuous laps in either directi�

	3.6 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 ap-proved by Architect.
	C. Deposit concrete continuously or in 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 construction joints as speci�
	D. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a manner to avoid inclined construction joints.  Place each layer while preceding layer is still plastic, to avoid cold joints.
	1. Consolidate placed concrete with mechanical vibrating equipment.  Use equipment and procedures for consolidating concrete recommended by ACI 309R.
	2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations no farther than the visible effectiveness of the vibrator.  Place vibrators to rapidly penetrate placed layer and at least 6�

	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, free of humps or hollows, before excess moisture or bleedwater appears on the surface.  Do not further disturb slab surfaces before starting finishing�

	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 air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	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 mix designs.

	G. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and as follows, when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 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.�
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defective areas repaired and patched.  Remove fins and other projections exceeding ACI 347R limits for class of surface specified.
	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defective areas.  Remove fins and other projections exceeding 1/8 in�
	1. Apply to concrete surfaces exposed to public view or to be covered with a coating or covering material applied directly to concrete, such as waterproofing, dampproofing, veneer plaster, or painting.

	C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed surfa�

	3.8 FINISHING FLOORS AND SLABS
	A. General:  Comply with recommendations in ACI 302.1R for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Interior Floor Finish:  All interior floor slabs shall receive a smooth steel trowel finish. Dock floor shall receive a trowel finish but shall not be burnished.
	C. 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 is le�
	1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

	D. Trowel Finish:  After applying float finish, apply first trowel finish 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.  Gri�
	1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin film-finish coating system.
	2. Finish surfaces to the following tolerances, measured within 24 hours according to ASTM E 1155/E 1155M for a randomly trafficked floor surface:
	a. Specified overall values of flatness, F(F) 45; and levelness, F(L) 35; with minimum local values of flatness, F(F) 30; and levelness, F(L) 24.


	E. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be installed by either thick-set or thin-set method.  Immediately after second trowel	
	F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and else-where as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.9 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous conc	
	B. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, com-plying with diagrams or templates of manufacturer furnishing machines and	

	3.10 CONCRETE PROTECTION 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 with recommendations in ACI 305R for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer	
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, continue	
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less	
	a. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer recommends for use with floor coverings.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coating 



	3.11 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Apply to new concrete after manufacture recommended drying time has passed.
	3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is dry.  Apply a second coat in a similar manner if surface is rough or p


	B. Sealing Coat:  Uniformly apply a continuous sealing coat of curing and sealing compound to hardened concrete by power spray or roller according to manufacturer's written instructions.

	3.12 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to sample materials, perform tests, and submit test reports during concrete placement.



	03351-Polished Concrete Finishing
	A. Section Includes: This Section specifies Dyed and Polished concrete.
	B. Related Sections:
	1. Cast-in-Place Concrete, Section 03300
	2. Shop Drawings, Product Data, and Samples, Section 01340.
	3. Cement Finishes and Surface Treatments, Section 03350.

	1.2 SYSTEM DESCRIPTION
	A. Performance Requirements: Provide polished flooring that has been selected, manufactured and installed to achieve the following:
	1. Abrasion Resistance: ASTM C779, Method A, high resistance, no more than 0.008 inch (0.20 mm) wear in 30 minutes.
	2. Reflectivity: Increase of 35% as determined by standard gloss meter.
	3. Waterproof Properties: Rilem Test Method 11.4, 70% or greater reduction in absorption.
	4. High Traction Rating: NFSI 101-A, non-slip properties.


	1.3  SUBMITTALS
	A. General: Submit listed action submittals in accordance with Contract Conditions and Section 01340
	B. Shop Drawings: Indicate information on shop drawings as follows:
	1. Typical layout including dimensions and floor grinding schedule.
	2. Plan view of floor and joint pattern layout.
	3. Areas to receive colored surface treatment.
	4. Hardener, sealer, densifier in notes.

	C. Product Data: Submit product data, including manufacturer’s product sheet, for specified products.
	1. Material Safety Data Sheets (MSDS).
	2. Preparation and concrete grinding procedures.
	3. Colored Concrete Surface, Dye Selection Guides.

	D. Certificates:
	1. Product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	2. Letter of certification from the National Floor Safety Institute confirming the system has been tested and passed phase Two Level of certification when tested by Method 101-A.
	3. Current contractor’s certificate signed by manufacturer declaring contractor as an approved installer of polishing system.
	4. Manufacturer’s Instructions: Manufacturer’s installation instructions.


	1.4 CLOSEOUT SUBMITTALS
	A. Warranty: Submit warranty documents specified.
	1. Maintenance Data: Submit operation and maintenance data for installed products
	2. Include:
	a. Manufacturer’s instructions on maintenance renewal of applied treatments.
	b. Protocols and product specifications for joint filing, crack repair and/or surface repair.



	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Installer experienced in performing work of this section who has specialized in installation of work similar to that required for this project.
	2. Installer trained and holding current certification for manufacturer’s installation.
	3. Manufacturer Qualifications: Manufacturer capable of providing field service representation during construction and approving application method.

	B. Regulatory Requirements.
	1. NFSI Test Method 101-A Phase Two Level High Traction Material.

	C. Mock-Ups:
	1. Contractor will prepare a mock-up panel for each selected color in an area as approved by the Owner and Architect.
	2. Mock-Up Size: [10 ft. x 10 ft.] sample panel at jobsite at location as directed under conditions similar to those which will exist during actual placement.
	3. Mock-up will be used to judge workmanship, concrete substrate preparation, operation of equipment, material application, color selection and shine.
	4. Do not proceed with the work until the Owner and Architect have approved both color and finish.
	5. When accepted, mock-up will demonstrate minimum standard of quality required for this work. Approved mock-up may not remain as part of finished work.
	6. Retain mock-up for comparison to completed work.
	7. Remove mock-up and dispose of materials when no longer required and when directed by Owner.

	D. Pre-installation Meetings: Conduct a pre-installation meeting to verify project requirements, manufacturer’s installation instructions and manufacturer’s warranty requirements. Review the following:
	1. Environmental requirements.
	2. Scheduling and phasing of work.
	3. Coordinating with other work and personnel.
	4. Protection of adjacent surfaces.
	5. Surface preparation.
	6. Repair of defects and defective work prior to installation.
	7. Cleaning.
	8. Installation of polished floor finishes.
	9. Application of liquid hardener, densifier.
	10. Protection of finished surfaces after installation.


	1.6 DELIVERY, STORAGE & HANDLING
	A. Delivery:
	1. Deliver materials in manufacturer’s original packaging with identification labels and seals intact.

	B. Storage and Protection:
	1. Store materials protected from exposure to harmful weather conditions and at temperature conditions recommended by manufacturer.
	2. Protect concrete slab.
	a. Protect from petroleum stains during construction.
	b. Diaper hydraulic power equipment.
	c. Restrict vehicular parking.
	d. Restrict use of pipe cutting machinery.
	e. Restrict placement of reinforcing steel on slab.
	f. Restrict use of acids or acidic detergents on slab.



	1.7 PROJECT CONDITIONS
	A. Installation: Comply with manufacturer’s written recommendations.

	1.8 SEQUENCING
	A. Sequence With Other Work: Comply with manufacturer’s written recommendations for sequencing construction operations.

	1.9 WARRANTY
	A. Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty document executed by authorized company official. Manufacturer’s warranty is in addition to, and does not limit, other rights Owner may have under Contract Documen�

	1.10 MAINTENANCE
	A. Comply with manufacturer’s written instructions to maintain installed product.

	PART 2
	2.1 MANUFACTURERS
	A. Ensure manufacturer has minimum 5 years experience in manufacturing components similar to or exceeding requirements of project.

	2.2 Polished Concrete Finishing Products
	A. Manufacturer: L & M Construction Chemicals, Inc.
	1. Contact: 14851 Calhoun Rd., Omaha, NE 68152-1140; Telephone: (800) 362-3331, (402) 453-6600; Fax: (402) 453-0244; website: 0TUwww.LMCC.comU0T, 0TUwww.fgs-permashine.comU0T; E-mail: 0TUinfo@lmcc.comU0T.

	B. Proprietary Products/Systems:
	1. Hardener, Sealer, Densifier: Proprietary, water based, odorless liquid, VOC compliant, environmentally safe chemical hardening solution leaving no surface film.
	a. Acceptable Material: L & M Construction Chemicals, Inc., FGS Hardener Plus.

	2. Joint Filler: Semi-rigid, 2-component, self-leveling, 100% solids, rapid curing, polyurea control joint and crack filler with Shore A 80 or higher hardness.
	a. Acceptable Material: L & M Construction Chemicals, Inc., Joint Tite 750.

	3. Oil Repellent Sealer: Ready to use, silane, siloxane and fluoropolymers blended water based solution sealer, quick drying, low-odor, oil and water repellent, VOC compliant and compatible with chemically hardened floors.
	a. Acceptable Material: L & M Construction Chemicals, Inc., Petrotex.

	4. Concrete Dyes: Fast-drying dye, packaged in premeasured units ready for mixing with VOC exempt solvent; formulated for application to polished cementitious surfaces.
	a. Acceptable Material: L & M Construction Chemicals, Inc., Vivid Concrete Dyes.

	5. Cleaning Solution: Proprietary, mild, highly concentrated liquid concrete cleaner and conditioner containing wetting and emulsifying agents; biodegradable, environmentally safe and certified High Traction by National Floor Safety Institute (NFSI).
	a. Acceptable Material: L & M Construction Chemicals, Inc., FGS Concrete Conditioner.

	6. Finish: Standard High gloss (HG-1), 1500 grit.
	7. Color: As selected by Owner from manufacturers standard color range.


	2.3 SOURCE QUALITY CONTROL
	A. Ensure concrete finishing components and materials are from single manufacturer.

	PART 3
	3.1 MANUFACTURERS INSTRUCTIONS
	A. Compliance: Comply with manufacturer’s written data, including product technical bulletins, product catalog installation instructions, product carton installation instructions and L & M Construction Chemicals, Inc., SPEC-DATA sheets.
	B. Use only L & M certified installers.

	3.2 EXAMINATION
	A. Site Verification of Conditions:
	1. Verify that concrete substrate conditions, which have been previously installed under other sections or contracts, are acceptable for product installation in accordance with manufacturer’s instructions prior to installation of concrete finishing materia�

	B. Verify Concrete Slab Performance Requirements:
	1. Verify concrete is cured to 28 day with minimum 3500 psi strength.
	2. Verify concrete surfaces received a hard steel-trowel finish (3 passes) during placement.


	3.3 PREPARATION
	A. Ensure surfaces are clean and free of dirt and other foreign matter harmful to performance of concrete finishing materials.
	B. Examine surface to determine soundness of concrete for polishing.
	C. General Contractor to remove surface contamination.

	3.4 INSTALLATION
	A. Floor Surface Polishing and Treatment:
	1. Provide polished concrete floor treatment in entirety of slab indicated by drawings. Provide consistent finish in all contiguous areas.
	2. Apply floor finish prior to installation of fixtures and accessories.
	3. Diamond polish concrete floor surfaces with power disc machine recommended by floor finish manufacturer. Sequence with coarse to fine grit using dry method.
	a. Comply with manufacturer’s recommended polishing grits for each sequence to achieve desired finish level. Level of sheen shall match that of approved mock-up.
	b. Expose aggregate in concrete surface only as determined by approved mock-up.
	c. All concrete surfaces shall be as uniform in appearance as possible.

	4. Dyed and Polished Concrete :
	a. Locate demarcation line between dyed surfaces and other finishes.
	b. Polish concrete to final finish level.
	c. Apply diluted dyes to polished concrete surface.
	d. Allow dye to dry.
	e. Remove residue with dry buffer; reapply as necessary for desired result.

	5. Apply FGS Hardener Plus, Hardener, Densifier As Follows:
	a. First coat at 250 ftP2P/gal (6.25 mP2P/L).
	b. Second coat at 350 ftP2P/gal (8.75 mP2P/L).
	c. Follow manufacturer’s recommendations for drying time between successive coats.

	6. Remove defects and repolish defective areas.
	7. Finish edges of floor finish adjoining other materials in a clean and sharp manner.


	3.5 ADJUSTMENTS
	A. Polish to higher gloss those areas not meeting specified gloss levels per mock-up.
	B. Fill joints flush to surface.

	3.6 FINAL CLEANING
	A. Mechanically scrub treated floors for seven days with soft to medium pads with approved cleaning solution.
	B. Upon completion, General Contractor must remove surplus and excess materials, rubbish, tools and equipment.

	3.7 PROTECTION
	A. Protect installed product from damage during construction.
	B. Protect with EZ Cover™ by McTech Corp., or comparable product.
	1. Contact: Phone: (866) 913-8363; website: 0TUwww.ezform.netU0T.



	04810-Unit Masonry Assemblies
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Condi-tions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes unit masonry assemblies consisting of the following:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Reinforcing steel.
	4. Masonry joint reinforcement.
	5. Ties and anchors.
	6. Miscellaneous masonry accessories.
	7. Masonry-cell insulation.

	B. Products installed, but not furnished, under this Section include the following:
	1. Steel lintels and/or shelf angles for unit masonry, furnished under Division 5 Section "Metal Fabrications."
	2. Hollow-metal frames in unit masonry openings, furnished under Division 8 Section "Steel Doors and Frames.”


	1.3 SUBMITTALS
	A. Product Data:  For each different masonry unit, accessory, and other manufactured product specified.
	B. Shop Drawings:  Show fabrication and installation details for the following:
	1. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Com-ply with ACI 315, "Details and Detailing of Concrete Reinforcement."

	C. Material Certificates:  Signed by manufacturers certifying that each of the following items com-plies with requirements:
	1. Each type of masonry unit required.
	2. Each cement product required for mortar and grout, including name of manufacturer, brand, type, and weight slips at time of delivery.
	3. Each material and grade indicated for reinforcing bars.
	4. Each type and size of joint reinforcement.
	5. Each type and size of anchor, tie, and metal accessory.


	1.4 QUALITY ASSURANCE
	A. 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.
	B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from one manufacturer for each cementitious component and from one source or producer for each aggregate.

	1.5 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.
	1. Protect Type I concrete masonry units from moisture absorption so that, at the time of in-stallation, the moisture content is not more than the maximum allowed at the time of de-livery.

	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. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.6 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	B. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather constructi�
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F and above and will remain so until masonry has dried, but not less than 7 days af-ter completing cleaning.

	C. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity conditions produce excessive evaporation of water from mortar and grout.  Provide artificial shade and wind breaks and use cooled materials as required.
	1. When ambient temperature exceeds 100 deg F, or 90 deg F with a wind velocity greater than 8 mph, do not spread mortar beds more than 48 inches ahead of masonry.  Set masonry units within one minute of spreading mortar.



	PART 2 -  PRODUCTS
	2.1 CONCRETE MASONRY UNITS
	A. General:  Provide shapes indicated and as follows:
	1. Provide special shapes for lintels, corners, jambs, sash, control joints, headers, bonding, and other special conditions.
	2. Provide square-edged units for outside corners, unless indicated as bullnose.

	B. Concrete Masonry Units:  ASTM C 90 and as follows:
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1900 psi.
	2. Weight Classification: Normal weight, unless otherwise indicated.
	3. Provide Type I, moisture-controlled units.
	4. Size (Width):  Manufactured to the following dimensions:
	a. 4 inches nominal; 3-5/8 inches actual.
	b. 6 inches nominal; 5-5/8 inches actual.
	c. 8 inches nominal; 7-5/8 inches actual.

	5. Exposed Faces:  Manufacturer's standard color and texture, unless otherwise indicated.
	a. Normal-weight aggregate, ground finish.



	2.2 MORTAR AND GROUT MATERIALS
	A. 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.
	B. Mortar Cement:  ASTM C 1329.
	C. Aggregate for Mortar:  ASTM C 144; except for joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 sieve.
	1. White-Mortar Aggregates:  Natural white sand or ground white stone.

	D. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with ASTM C 494, Type C, and recommended by the manufacturer for use in masonry mortar of composition indicated.
	E. Water:  Potable.
	F. Products:  Subject to compliance with requirements, provide one of the following:
	1. Cold-Weather Admixture:
	a. Accelguard 80; Euclid Chemical Co.
	b. Morseled; W. R. Grace & Co., Construction Products Division.
	c. Trimix-NCA; Sonneborn, Div. of ChemRex, Inc.



	2.3 REINFORCING STEEL
	A. Reinforcing Steel:  ASTM A 615, Grade 60.

	2.4 MASONRY JOINT REINFORCEMENT
	A. General:  ASTM A 951 and as follows:
	1. Hot-dip galvanized, carbon-steel wire for both interior and exterior walls.
	2. Wire Size for Side Rods: W2.8 or 0.188-inch diameter.
	3. Wire Size for Cross Rods: W2.8 or 0.188-inch diameter.
	4. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units where indicated.

	B. For single-wythe masonry, provide either ladder or truss type with single pair of side rods and cross rods spaced not more than 16 inches o.c.

	2.5 TIES AND ANCHORS, GENERAL
	A. General:  Provide ties and anchors, specified in subsequent articles, made from materials that comply with this Article, unless otherwise indicated.
	B. Hot-Dip Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 153, Class B-2 coating.
	C. Galvanized Steel Sheet:  ASTM A 653/A 653M, G60, commercial-quality, steel sheet zinc coated by hot-dip process on continuous lines before fabrication.
	D. Steel Sheet, Galvanized after Fabrication:  ASTM A 366/A 366M cold-rolled, carbon-steel sheet hot-dip galvanized after fabrication to comply with ASTM A 153.

	2.6 BENT WIRE TIES
	A. General:  Rectangular units with closed ends and not less than 4 inches wide.  Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches long may be used for ma-sonry constructed from solid units or hollow units laid with cells hor�
	B. Wire:  Fabricate from 1/4-inch-diameter, hot-dip galvanized steel wire.

	2.7 ADJUSTABLE ANCHORS FOR CONNECTING TO STEEL FRAME
	A. General:  Provide two-piece assemblies that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Anchor Section:  Crimped 1/4-inch- diameter, hot-dip galvanized steel wire anchor section for welding to steel.
	2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch of masonry face, made from 0.25-inch-diameter, hot-dip galvanized steel wire.


	2.8 RIGID ANCHORS
	A. General:  Fabricate from steel bars as follows:
	1. 1-1/2 inches wide by 1/4 inch thick by 24 inches long, with ends turned up 2 inches or with cross pins.
	2. Finish:  Hot-dip galvanized to comply with ASTM A 153.


	2.9 MISCELLANEOUS ANCHORS
	A. Anchor Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153, Class C; of diameter and length indicated:

	2.10 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 or urethane.
	B. Preformed Control-Joint Gaskets:  Material as indicated below, designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.
	1. Styrene-Butadiene-Rubber Compound:  ASTM D 2000, Designation M2AA-805.

	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Wicking Material:  Cotton or polyester rope, 1/4 to 3/8 inch in diameter, in length required to produce 2-inch exposure on exterior and 18 inches in cavity between wythes.
	E. Cavity Drainage Material: thickness as indicated on drawings, free-draining mesh; made from polyethylene strands and shaped to avoid being clogged by mortar droppings.
	F. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry unit cells with loops for holding reinforcing bars in center of cells.  Units are formed from 0.187-inch steel wire, hot-dip galvanized after fabrication.
	1. Provide units with either two loops or four loops as needed for number of bars indicated.

	G. Available Products:  Subject to compliance with requirements, cavity drainage materials that may be incorporated into the Work include, but are not limited to, the following:
	1. Reinforcing Bar Positioners:
	a. D/A 811; Dur-O-Wal, Inc.
	b. D/A 816; Dur-O-Wal, Inc.
	c. No. 376 Rebar Positioner; Heckman Building Products, Inc.
	d. #RB Rebar Positioner; Hohmann & Barnard, Inc.
	e. #RB-Twin Rebar Positioner; Hohmann & Barnard, Inc.
	f. Double O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America.
	g. O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America.



	2.11 MASONRY CLEANERS
	A. Job-Mixed Detergent Solution:  Solution of 1/2-cup dry measure tetrasodium polyphosphate and 1/2-cup dry measure laundry detergent dissolved in 1 gal. of water.
	B. 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 expressly a�

	2.12 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, re-tarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Add cold-weather admixture (if used) at the same rate for all mortar, regardless of weather conditions, to ensure that mortar color is consistent.

	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in the form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.
	1. Extended-Life Mortar for Unit Masonry:  Mortar complying with ASTM C 1142 may be used instead of mortar specified above, at Contractor's option.
	2. Limit cementitious materials in mortar to portland cement, mortar cement, and lime.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tol-erances and other conditions affecting performance.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.

	B. Before installation, examine rough-in and built-in construction to verify actual locations of piping connections.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to the full thick-ness shown.  Build single-wythe walls to the actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this Section and in other Sec-tions of the Specifications.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to the opening.
	D. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut units as required to provide a continuous pattern and to fit adjoining construction.  Where possible, use full-size units without cutting.  Allow units cut with wate�
	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.


	3.3 CONSTRUCTION TOLERANCES
	A. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and the following:
	B. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/4 inch in 20 feet, nor 1/2 inch maxi-mum.
	C. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, nor 1/2 inch maximum.
	D. For conspicuous horizontal lines, such as exposed lintels, sills, parapets, and reveals, do not vary from level by more than 1/4 inch in 20 feet, nor 1/2 inch maximum.
	E. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.  Do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	F. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch.

	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thick-nesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners, ja�
	B. Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	1. As indicated on Drawings.

	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch horizontal face dimensions at corners �
	D. Stopping and Resuming Work:  In each course, rack back one-half-unit length for one-half run-ning bond; do not tooth.  Clean exposed surfaces of set masonry, wet clay masonry units lightly if required, and remove loose masonry units and mortar before la�
	E. Built-in Work:  As construction progresses, build in items specified under this and other Sections of the Specifications.  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 in the joint below and rod mortar or grout into core.
	G. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	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.


	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow masonry units as follows:
	1. With full mortar coverage on horizontal and vertical face shells.
	2. Bed webs in mortar in starting course on footings and in all courses of piers, columns, and pilasters, and where adjacent to cells or cavities to be filled with grout.
	3. For starting course on footings where cells are not grouted, spread out full mortar bed, including areas under cells.

	B. Lay solid brick-size 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.
	1. At cavity walls, bevel beds away from cavity, to minimize mortar protrusions into cavity.  As work progresses, trowel mortar fins protruding into cavity flat against the cavity face of the brick.

	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than the joint thickness, unless otherwise indicated.
	1. For glazed masonry units, use a nonmetallic jointer 3/4 inch or more in width.

	D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint), unless otherwise indicated.

	3.6 CAVITIES
	A. Keep cavities clean of mortar droppings and other materials during construction.  Strike joints facing cavities flush.
	1. Use wood strips temporarily placed in cavity to collect mortar droppings.  As work pro-gresses, remove strips, clean off mortar droppings, and replace in cavity.


	3.7 MASONRY JOINT REINFORCEMENT
	A. General:  Provide continuous masonry joint reinforcement as indicated.  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 16 inches o.c.
	2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
	3. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings.

	B. Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	C. Provide continuity at corners and wall intersections by using prefabricated "L" and "T" sections.  Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures, and other special con�

	3.8 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 1 inch in width between masonry and structural member, unless otherwise indicated.  Keep open space free of mortar or other rigid materials.
	2. Anchor masonry to structural members with flexible anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. horizontally.


	3.9 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joints in unit masonry where indicated. Where not identified on the Drawings, install control joints at distances not to exceed 25’-0” Build-in related items as masonry progresses.  Do not form a continuous span t�
	B. Form control joints in concrete masonry as follows:
	1. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete.

	C. Build in horizontal, pressure-relieving joints where indicated; construct joints by either leaving an air space or inserting a compressible filler of width required for installing sealant and backer rod specified in Division 7 Section "Joint Sealants."
�
	1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry veneer and attached to structure behind masonry veneer.


	3.10 LINTELS
	A. Install steel lintels where indicated.
	B. Provide masonry lintels where shown and where openings of more than 12 inches for brick-size units and 24 inches for block-size units are shown without structural steel or other supporting lintels.
	1. Provide prefabricated or built-in-place masonry lintels.  Use specially formed bond beam units with reinforcing bars placed as indicated and filled with coarse grout.  Cure precast lintels before handling and installing.  Temporarily support built-in-pl�

	C. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated.

	3.11 FLASHING, WEEP HOLES, AND VENTS
	A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	B. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing.  Unless otherwise indicated, place through-wall flashing on sloping bed of mortar and cover with mortar.  Before covering with mortar, seal penetrations �
	C. Install flashing as follows:
	1. At masonry-veneer walls, extend flashing from exterior face of veneer, through veneer, up face of sheathing at least 8 inches, and behind air-infiltration barrier or building paper.
	2. At lintels and shelf angles, extend flashing a minimum of 4 inches into masonry at each end.  At heads and sills, extend flashing 4 inches at ends and turn flashing up not less than 2 inches to form a pan.
	3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 inches or as recommended by flashing manufacturer, and seal lap with elastomeric seal-ant complying with requirements in Division 7 Section "Joint Sealants" for 	
	4. Extend sheet metal flashing 1/2 inch beyond face of masonry at exterior and turn flashing down to form a drip.
	5. Install metal drip edges beneath flashing at exterior face of wall.  Stop flashing 1/2 inch back from outside face of wall and adhere flashing to top of metal drip edge.
	6. Install metal flashing termination beneath flashing at exterior face of wall.  Stop flashing 1/2 inch back from outside face of wall and adhere flashing to top of metal flashing termination.
	7. Cut flashing off flush with face of wall after masonry wall construction is completed.

	D. Install weep holes in the head joints in exterior wythes of the first course of masonry immediately above embedded flashing and as follows:
	1. Use wicking material to form weep holes.
	2. Use wicking material to form weep holes above flashing in brick sills.  Turn wicking down at lip of sill to be as inconspicuous as possible.
	3. Space weep holes 24 inches o.c.
	4. Place cavity drainage material immediately above flashing in cavities.

	E. Trim wicking material used in weep holes flush with outside face of wall after mortar has set.
	F. Install reglets and nailers for flashing and other related construction where they are shown to be built into masonry.

	3.12 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores to support reinforced ma-sonry elements during construction.
	B. Placing Reinforcement:  Comply with requirements of ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained sufficient strength to resist grout pressure.
	1. Comply with requirements of ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.


	3.13 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise dam-aged 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 com-pletely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints for s	
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mor-tar 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, polyethylene film, or waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing the 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 8-2 applicable to type of stain on exposed surfaces.




	05120 Struct Steel
	1. ASTM A-992, (Fy = 50 ksi).
	1. ASTM A36 (Fy = 36 ksi).

	05210-Steel Joists
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Open-web K-series steel joists.
	2. Joist accessories.

	B. Related Sections include the following:
	1. Division 3 Section "Cast-in-Place Concrete" for installing bearing plates in concrete.
	2. Division 4 Section "Unit Masonry Assemblies" for installing bearing plates in unit masonry.
	3. Division 5 Section "Metal Fabrications" for furnishing steel bearing plates.
	4. Division 9 Section "Painting" for prime painting.


	1.3 DEFINITIONS
	A. Special Joists:  Joists requiring modification by the manufacturer to support non-uniform, unequal, or special loading conditions that invalidate SJI's "Standard Specifications Load Tables and Weight Tables for Steel Joists and Joist Girders."

	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide special joists and connections capable of withstanding design loads within limits and under conditions indicated on the Drawings.

	1.5 SUBMITTALS
	A. Product Data:  For each type of joist, accessory, and product indicated.
	B. Shop Drawings:  Show layout, mark, number, type, location, and spacings of joists.  Include joining and anchorage details, bracing, bridging, accessories; splice and connection locations and details; and attachments to other construction.
	1. Indicate locations and details of anchorage devices and bearing plates to be embedded in other construction.

	C. Welding Certificates:  Copies of certificates for welding procedures and personnel.
	D. Mill certificates signed by manufacturers of bolts certifying that their products comply with specified requirements.
	E. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, an�
	F. Research/Evaluation Reports:  Evidence of steel joists' compliance with building code in effect for Project, from a model code organization acceptable to authorities having jurisdiction.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A firm experienced in manufacturing joists similar to those indicated for this Project and with a record of successful in-service performance.
	1. Manufacturer must be certified by SJI to manufacture joists complying with SJI standard specifications and load tables.

	B. SJI Specifications:  Comply with SJI's "Standard Specifications Load Tables and Weight Tables for Steel Joists and Joist Girders" (hereafter, "Specifications"), applicable to types of joists indicated.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel"; and AWS D1.3 "Structural Welding Code--Sheet Steel."

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle joists as recommended in SJI's "Specifications."
	B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and handling.

	1.8 SEQUENCING
	A. Deliver steel bearing plates and other devices to be built into concrete and masonry construction.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Steel:  Comply with SJI's "Specifications" for chord and web members.
	B. Steel Bearing Plates:  ASTM A 36.
	C. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A 307, Grade A, carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers.
	1. Finish:  Hot-dip zinc coating, ASTM A 153, Class C

	D. High-Strength Bolts and Nuts:  ASTM A 325, Type 1.
	1. Finish:  Hot-dip zinc coating, ASTM A 153 Class C

	E. Welding Electrodes:  Comply with AWS standards.
	F. Galvanizing Repair Paint:  ASTM A 780.

	2.2 PRIMERS
	A. Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer with good resistance to normal atmospheric corrosion, complying with performance requirements in FS TT-P-664.

	2.3 OPEN-WEB K-SERIES STEEL JOISTS
	A. Manufacture steel joists according to "Standard Specifications for Open Web Steel Joists, K-Series," in SJI's "Specifications," with steel-angle top- and bottom-chord members, underslung ends, and parallel top chord; of joist type indicated.
	1. Joist Type:  K-series steel joists.

	B. Comply with AWS requirements and procedures for shop welding, appearance, quality of welds, and methods used in correcting welding work.
	C. Provide holes in chord members for connecting and securing other construction to joists.
	D. Top-Chord Extensions:  Extend top chords of joists with SJI's Type S top-chord extensions where indicated, complying with SJI's "Specifications."
	E. Extended Ends:  Extend bearing ends of joists with SJI's Type R extended ends where indicated, complying with SJI's "Specifications."
	F. Do not camber joists.
	G. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch per 12 inches.

	2.4 JOIST ACCESSORIES
	A. Bridging:  Fabricate as indicated and according to SJI's "Specifications."
	1. Furnish additional erection bridging if required.

	B. Fabricate steel bearing plates with integral anchorages of sizes and thicknesses indicated.  Shop prime paint.
	C. Steel bearing plates with integral anchorages are specified in Division 5 Section "Metal Fabrications."
	D. Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit of enough strength to support ceiling construction.  Extend ends to within 1/2 inch (13 mm) of finished wall surface, unless otherwise indicated.
	E. Supply miscellaneous accessories, including splice plates and bolts required by joist manufacturer to complete joist installation.

	2.5 CLEANING AND SHOP PAINTING
	A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and accessories to be primed by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.
	B. Apply one shop coat of primer to joists and joist accessories to be primed to provide a continuous, dry paint film not less than 1 mil thick.
	C. Painting of joists and joist accessories is specified in Division 9 Section "Painting."


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

	3.2 INSTALLATION
	A. Do not install joists until supporting construction is in place and secured.
	B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Specifications," joist manufacturer's written recommendations, and requirements in this Section.
	1. Before installation, splice joists delivered to Project site in more than one piece.
	2. Space, adjust, and align joists accurately in location before permanently fastening.
	3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are stabilized during construction.
	4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead loads have been applied.

	C. Field weld joists to supporting steel bearing plates.  Coordinate welding sequence and procedure with placement of joists.  Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding �
	D. Bolt joists to supporting steel framework using carbon-steel bolts, unless otherwise indicated.
	E. Bolt joists to supporting steel framework using high-strength structural bolts, unless otherwise indicated.  Comply with RCSC's "Allowable Stress Design Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts" for high-strength structur�
	F. Install and connect bridging concurrently with joist erection, before construction loads are applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

	3.3 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. Field welds will be visually inspected according to AWS D1.1.
	C. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the following procedures, as applicable:
	1. Radiographic Testing:  ASTM E 94 and ASTM E 142.
	2. Magnetic Particle Inspection:  ASTM E 709.
	3. Ultrasonic Testing:  ASTM E 164.
	4. Liquid Penetrant Inspection:  ASTM E 165.

	D. Bolted connections will be visually inspected.
	1. High-strength, field-bolted connections will be tested and verified according to procedures in RCSC's "Allowable Stress Design Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts."

	E. Correct deficiencies in Work that inspections and test reports have indicated are not in compliance with specified requirements.
	F. Additional testing will be performed to determine compliance of corrected Work with specified requirements.

	3.4 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 joists and accessories, bearing plates and abutting structural steel.
	1. Clean and prepare surfaces by hand-tool cleaning, SSPC-SP 2, or power-tool cleaning, SSPC-SP 3.
	2. Apply a compatible primer of the same type as the shop primer used on adjacent surfaces.

	C. Touchup Painting:  Cleaning and touchup painting are specified in Division 9 Section "Painting."
	D. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure joists and accessories are without damage or deterioration at time of Substantial Completion.



	05310-Steel Deck
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Steel form deck.

	B.  Related Sections include the following:
	1. Division 3 Section "Cast-in-Place Concrete" for concrete fill and reinforcing steel.
	2. Division 5 Section "Structural Steel" for shop-welded shear connectors.
	3. Division 5 Section "Metal Fabrications" for framing deck openings with miscellaneous steel shapes.
	4. Division 9 Section "Painting" for repair painting of painted 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, deck openings, special jointing, accessories, and attachments to other construction.
	C. Product Certificates:  Signed by steel deck manufacturers certifying that products furnished comply with requirements.
	D. Welding Certificates:  Copies of certificates for welding procedures and personnel.
	E. Product Test Reports:  From a qualified testing agency indicating that each of the following complies with requirements, based on comprehensive testing of current products:
	1. Mechanical fasteners.

	F. Research/Evaluation Reports:  Evidence of steel deck's compliance with building code in effect for Project, from a model code organization acceptable to authorities having jurisdiction.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed steel deck 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 performance.
	B. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated, as documented according to ASTM E 548.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	D. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to those steel deck units tested for fire resistance per ASTM E 119 by a testing and inspection agency acceptable to authorities having jurisdiction.
	1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance Directory" or from the listings of another testing and inspecting agency.
	2. Steel deck units shall be identified with appropriate markings of applicable testing and inspecting agency.

	E. AISI Specifications:  Calculate structural characteristics of steel deck according to AISI's "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.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. Steel Deck:
	a. BHP Steel Building Products USA Inc.
	b. Consolidated Systems, Inc.
	c. Nucor Corp.; Vulcraft Div.
	d. Roof Deck, Inc.
	e. United Steel Deck, Inc.
	f. Verco Manufacturing Co.
	g. Wheeling Corrugating Co.; Div. of Wheeling-Pittsburgh Steel Corp.



	2.2 NONCOMPOSITE FORM DECK
	A. Noncomposite Steel Form Deck:  Fabricate ribbed-steel sheet noncomposite form deck panels to comply with "SDI Specifications and Commentary for Noncomposite Steel Form Deck," in SDI Publication No. 29, the minimum section properties indicated, and the f�
	1. Uncoated Steel Sheet:  ASTM A 1008.
	2. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653, Structural Steel (SS), Grade  80, G60 (Z180) zinc coating; cleaned, pretreated, and primed with manufacturer's baked-on, lead- and chromate-free rust-inhibitive primer complying with performance requi�
	3. Profile Depth:  See Plans.
	4. Design Uncoated-Steel Thickness:  Per Plans.
	5. Span Condition:  Triple span or more.
	6. Side Laps:  Overlapped seam.


	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. 10 minimum diameter.
	D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber.
	E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 psi not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of profile indicated or required for application.
	F. Steel Sheet Accessories:  Steel sheet, of same material, finish, and thickness as deck, unless otherwise indicated.
	G. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi of same material and finish as deck, and of thickness and profile [recommended by SDI Publication No. 29 for overhang and slab depth].
	H. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, finish, and thickness as deck, unless otherwise indicated.
	I. Usually retain weld washers below if weld-fastening deck with an uncoated minimum steel thickness of less than 0.028 inch 0.71 mm.  Select weld washer thickness.
	J. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory-punched hole of 3/8-inch minimum diameter.
	K. Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish as deck, with 3-inch- wide flanges and level recessed pans of 1-1/2- inch minimum depth.  For drains, cut holes in the field.
	L. Flat Sump Plate:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish as deck.  For drains, cut holes in the field.
	M. Shear Connectors:  ASTM A 108, Grades 1010 through 1020 headed stud type, cold-finished carbon steel, AWS D1.1, Type B, with arc shields.
	N. Galvanizing Repair Paint:  ASTM A 780.
	O. Repair Paint:  Lead- and chromate-free rust-inhibitive primer complying with performance requirements of FS TT-P-664.


	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. 29, 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 decking 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.
	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 decking.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of decking, 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.

	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:  Per contract documents.
	2. Weld Spacing:  Per contract documents.

	B. Side-Lap and Perimeter Edge Fastening:  Per contract documents.
	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 2 inches with end joints as follows:
	1. End Joints:  Lapped.

	D. Shear Connectors:  Weld shear connectors through deck to supporting frame according to AWS D1.1 and manufacturer's written instructions.  Butt end joints of deck panels; do not overlap.  Remove and discard arc shields after welding shear connectors.
	E. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting structure according to SDI recommendations, unless otherwise indicated.
	F. Floor Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and sides of decking.  Weld cover plates at changes in direction of f�
	G. Install piercing hanger tabs not more than 14   apart in both directions, within 9 inches   of walls at ends, and not more than 12 inches   from walls at sides, unless otherwise indicated.

	3.4 FIELD QUALITY CONTROL
	A. Testing:  Owner will engage a qualified independent testing agency to perform field quality-control testing.
	B. Field welds will be subject to inspection.
	C. Shear connector stud welds will be inspected and tested according to AWS D1.1 for stud welding and as follows:
	1. Shear connector stud welds will be visually inspected.
	2. Bend tests will be performed if visual inspections reveal less than a full 360-degree flash or welding repairs to any shear connector stud.
	3. Tests will be conducted on additional shear connector studs if weld fracture occurs on shear connector studs already tested according to AWS D1.1.

	D. Testing agency will report test results promptly and in writing to Contractor and Architect.
	E. Remove and replace work that does not comply with specified requirements.
	F. Additional testing and 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] 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.

	C. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.



	05400-Cold Formed Metal Framing 
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Exterior wall framing.
	2. Interior wall and ceiling framing.

	B. Related Sections include the following:
	1. Division 5 Section "Metal Fabrications" for masonry shelf angles and connections.
	2. Division 9 Section "Gypsum Board Assemblies" for interior non-load-bearing metal-stud framing and ceiling-suspension assemblies.


	1.3 DEFINITIONS
	A. Minimum Uncoated Steel Thickness:  Minimum uncoated thickness of cold-formed framing delivered to the Project site shall be not less than 95 percent of the thickness used in the cold-formed framing design.  Lesser thicknesses shall be permitted at bends
	B. Producer:  Entity that produces steel sheet coil fabricated into cold-formed members.

	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, strap
	C. Mill certificates signed by steel sheet producer indicating steel sheet complies with requirements.
	D. Welding Certificates:  Copies of certificates for welding procedures and personnel.
	E. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, an
	F. Product Test Reports:  From a qualified testing agency indicating that each of the following complies with requirements, based on comprehensive testing of current products:
	1. Expansion anchors.
	2. Power-actuated anchors.
	3. Mechanical fasteners.
	4. Vertical deflection clips.
	5. Miscellaneous structural clips and accessories.

	G. Research/Evaluation Reports:  Evidence of cold-formed metal framing's compliance with building code in effect for Project, from a model code organization acceptable to authorities having jurisdiction.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed cold-formed metal framing 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�
	B. Mill certificates signed by steel sheet producer indicating steel sheet complies with requirements, including uncoated steel thickness, yield strength, tensile strength, total elongation, chemical requirements, and galvanized-coating thickness.
	C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated, as documented according to ASTM E 548.
	D. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	E. Fire-Test-Response Characteristics:  Where metal framing is part of a fire-resistance-rated assembly, provide framing identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authorities �
	1. Fire-Resistance Ratings:  Indicated by GA File Numbers in GA-600, "Fire Resistance Design Manual," or by design designations from UL's "Fire Resistance Directory" or from the listings of another testing and inspecting agency.

	F. AISI Specifications:  Comply with AISI's "Specification for the Design of Cold-Formed Steel Structural Members" for calculating structural characteristics of cold-formed metal framing.
	G. Comply with HUD's "Prescriptive Method for Residential Cold-Formed Steel Framing."

	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:
	B. Manufacturers:  Subject to compliance with requirements, provide cold-formed metal framing by one of the following:
	1. Clark Steel Framing Industries.
	2. Consolidated Fabricators Corp.
	3. Consolidated Systems, Inc.
	4. Dale Industries, Inc.
	5. Design Shapes in Steel.
	6. Dietrich Industries, Inc.
	7. Scafco Corp.
	8. Steel Construction Systems.
	9. Steel Developers, LLC.
	10. Steeler, Inc.
	11. Unimast, Inc.
	12. United Metal Products, Inc.
	13. Western Metal Lath.


	2.2 MATERIALS
	A. Steel Sheet:  ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as follows:
	1. Grade: As required by structural performance and indicated in drawings.


	2.3 LOAD-BEARING WALL FRAMING
	A. Steel Studs & Track:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, complying with ASTM C 955, and as follows:
	1. Minimum Uncoated-Steel Thickness:  As indicated in drawings.
	2. Flange Width:  As indicated in drawings.


	2.4 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories of the same material and finish used for framing members, with a minimum yield strength of 33,000 psi.
	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. End clips.
	5. Foundation clips.
	6. Gusset plates.
	7. Stud kickers, knee braces, and girts.
	8. Joist hangers and end closures.
	9. Hole reinforcing plates.
	10.  Backer plates.


	2.5 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips:  ASTM A 36, zinc coated by hot-dip process according to ASTM A 123.
	B. Anchor Bolts:  ASTM F 1554, Grade  36, threaded carbon-steel hex-headed bolts and carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to ASTM A 153/A 153M, Class C.
	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 11�
	E. Mechanical Fasteners:  Corrosion-resistant-coated, self-drilling, self-threading steel drill screws.
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	F. Welding Electrodes:  Comply with AWS standards.

	2.6 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 fluid co�
	D. Thermal Insulation:  ASTM C 665, Type I, unfaced mineral-fiber blankets produced by combining glass or slag fibers with thermosetting resins.

	2.7 FABRICATION
	A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to manufacturer's written recommendations and requirements in this Section.
	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.  Wire tying of framing members is not permitted.  Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	4. 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.

	5. 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 1/8 inch in 10 feet and as follows:
	1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch 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 1/8 inch.



	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.  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-resistance ra�
	C. Grout bearing surfaces uniform and level to ensure full contact of bearing flanges or track webs on supporting concrete or masonry construction.

	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 ASTM C 1007, unless more stringent requirements are indicated.
	C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	1. 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 1/16 inch.

	D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to manufacturer's written recommendations and requirements in this Section.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. 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.


	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 comp�
	G. Do not bridge building expansion and control joints with cold-formed metal framing.  Independently frame both sides of joints.
	H. Install 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 1/8 inch in 10 feet and as follows:
	1. Space individual framing members no more than plus or minus 1/8 inch from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	3.4 LOAD-BEARING WALL INSTALLATION
	A. Install continuous top and bottom tracks sized to match studs.  Align tracks accurately and securely anchor at corners and ends, and at spacings as follows:
	1. Anchor Spacing:  To match stud spacing.

	B. Squarely seat studs against webs of top and bottom tracks.  Fasten both flanges of studs to top and bottom tracks.  Space studs as follows:
	1. Stud Spacing:  As indicated.

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar configurations.
	D. Align studs vertically where wall-framing continuity is interrupted by floor framing.  Where studs cannot be aligned, continuously reinforce track to transfer loads.
	E. Align floor and roof framing over studs.  Where framing cannot be aligned, continuously reinforce track to transfer loads.
	F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure as indicated.
	G. Install headers over wall openings wider than stud spacing.  Locate headers above openings as indicated.  Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, complete with clip-angle connectors, web stiffener�
	1. Frame wall openings with not less than a double stud at each jamb of frame as indicated on Shop Drawings.
	2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks to jamb studs with clip angles or by welding, and space jack studs same as full-height wall studs.

	H. Install supplementary framing, blocking, and bracing in stud framing indicated to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring attachment to framing.
	1. If type of supplementary support is not indicated, comply with stud manufacturer's written recommendations and industry standards in each case, considering weight or load resulting from item supported.

	I. Install horizontal bridging in stud system, spaced 48 inches apart.  Fasten at each stud intersection.
	1. Bridging:  Combination of flat, taut, steel sheet straps of 1-1/2” by 0.0329 inch 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.

	J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to reinforced top and bottom tracks.  Fasten clip-angle connectors to multiple studs at ends of bracing and anchor to structure.
	K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	3.5 FIELD QUALITY CONTROL
	A. Testing:  Owner will engage a qualified independent testing agency to perform field quality-control testing.
	B. Field and shop welds will be subject to inspection and testing.
	C. Testing agency will report test results promptly and in writing to Contractor and Architect.
	D. Remove and replace Work that does not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of corrected Work with specified requirements.

	3.6 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. Touchup Painting:  Wire brush, clean, and paint scarred areas, welds, and rust spots on fabricated and installed prime-painted, cold-formed metal framing.  Paint framing surfaces with same type of shop paint used on adjacent surfaces.
	C. Protect paper-surfaced gypsum sheathing that will be exposed to weather for more than 30 days by covering exposed exterior surface of sheathing with a securely fastened air-infiltration barrier.  Apply covering immediately after sheathing is installed.
�
	D. Protect cutouts, corners, and joints in sheathing by filling with a flexible sealant or by applying tape recommended by sheathing manufacturer at time sheathing is applied.
	E. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure cold-formed metal framing is without damage or deterioration at time of Substantial Completion.



	05500-Metal Fabrication
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Loose bearing and leveling plates.
	2. Loose steel lintels.
	3. Steel framing and supports for mechanical and electrical equipment.
	4. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	5. Loading-dock edge channels.
	6. Miscellaneous steel framing and supports for items including but not limited to the following:
	a. Overhead doors
	b. Supports for Owner Furnished service fluid reels.

	7. Pipe bollards.

	B. Related Sections include the following:
	1. Division 5 Section "Metal Stairs" for metal-framed stairs with metal pan, metal plate, or grating treads.
	2. Division 5 Section "Pipe and Tube Railings" for metal pipe and tube handrails and railings.


	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Paint products.
	2. Grout.

	B. Shop Drawings:  Detail fabrication and erection of each metal fabrication indicated.  Include plans, elevations, sections, and details of metal fabrications and their connections.  Show an-chorage and accessory items.
	1. Provide templates for anchors and bolts specified for installation under other Sections.

	C. Samples for Verification:  For each type and finish of extruded nosing and tread.
	D. Welding Certificates:  Copies of certificates for welding procedures and personnel.

	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A firm experienced in producing metal fabrications similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	B. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code--Steel."
	2. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes involved and, if pertinent, has undergone recertification.


	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Where metal fabrications are indicated to fit walls and other construction, verify dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction pr�
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating metal fabrications without field measurements.  Coordinate construction to ensure that actual dimensions corre-�


	1.6 COORDINATION
	A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, tem-plates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in�


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  For metal fabrications exposed to view in the completed Work, pro-vide materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughne�

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Steel Tubing:  Cold-formed steel tubing complying with ASTM A 500.
	C. Steel Pipe:  ASTM A 53, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.
	D. Malleable-Iron Castings:  ASTM A 47, Grade 32510.
	E. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from corrosion-resistant materials capable of sustaining, without failure, the load imposed within a safety factor of 4, as determined by testing per ASTM E 488, conducted b�
	1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, hot-dip galvanized per ASTM A 153/A 153M.

	F. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.

	2.3 ALUMINUM
	A. Aluminum Extrusions:  ASTM B 221, alloy 6063-T6.
	B. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, alloy 6061-T6.

	2.4 PAINT
	A. Shop Primers:  Provide primers that comply with Division 9 Section "Painting."
	B. Shop Primer for Ferrous Metal:  Organic zinc-rich primer, complying with SSPC-Paint 20 and compatible with topcoat.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carboline 621; Carboline Company.
	b. Aquapon Zinc-Rich Primer 97-670; PPG Industries, Inc.
	c. Tneme-Zinc 90-97; Tnemec Company, Inc.


	C. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
	D. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except contain-ing no asbestos fibers, or cold-applied asphalt emulsion complying with ASTM D 1187.

	2.5 FASTENERS
	A. General:  Provide Type 304 or 316 stainless-steel fasteners for exterior use and zinc-plated fas-teners with coating complying with ASTM B 633, Class Fe/Zn 5, where built into exterior walls.  Select fasteners for type, grade, and class required.

	2.6 GROUT
	A. Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.

	2.7 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field splic-ing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.�
	B. Shear and punch metals cleanly and accurately.  Remove burrs.
	C. Ease exposed edges to a minimum radius of approximately 1/32 inch, unless otherwise indi-cated.  Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. 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.

	E. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	F. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	G. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep holes where water may accumulate.
	H. Allow for thermal movement resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening up of joints, overstressing of compo-nents, failure of connections, and other detrimental effects.  Base e�
	I. Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges.
	J. Remove sharp or rough areas on exposed traffic surfaces.
	K. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Use exposed fasteners of type indicated or, if not indicated, Phillips flat-head (countersunk) screws or bolts.  Locate joints where least conspi�

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

	2.9 LOOSE STEEL LINTELS
	A. Fabricate loose structural-steel lintels from steel angles and shapes of size indicated for open-ings and recesses in masonry walls and partitions at locations indicated.
	B. Weld adjoining members together to form a single unit where indicated.
	C. Galvanize loose steel lintels located in exterior walls.

	2.10 SHELF ANGLES
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete fram-ing.  Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 inches from ends and 24 inches o.c., unless otherwise indicated.
	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.  Align expansion joints in angles with indicated control and expansion joints in cavity-wall exterior wythe.
	C. Galvanize shelf angles to be installed in exterior walls.
	D. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place concrete.

	2.11 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports that are not a part of structural-steel framework as necessary to complete the Work.
	B. Fabricate units from structural-steel shapes, plates, and bars of welded construction, unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to re-ceive adjacent construction retained by framing and supports.  �
	C. Galvanize miscellaneous framing and supports where indicated.

	2.12 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from structural-steel shapes, plates, and bars of pro-files 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.  Provide anchors, welded to trim, for embedding in concrete or masonry con-struction, spaced not more than 6 inches from each end, 6 inches from�
	C. Galvanize miscellaneous steel trim in the following locations:
	1. Exterior.


	2.13 PIPE BOLLARDS
	A. Fabricate pipe bollards from Schedule 80 steel pipe.

	2.14 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for rec-ommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.

	2.15 STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed be-low:
	1. ASTM A 123, for galvanizing steel and iron products.
	2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

	B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with mini-mum requirements indicated below for SSPC surface-preparation specifications and environ-mental exposure conditions of installed metal fabrications:
	1. Exteriors (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

	C. Painting:  All fabricated steel shall be shop painted with one coat of Tnemec #99. After erection, the abrasions in the galvanizing or shop coats shall be touched up in the shop prior to painting.  All  steel not encased shall be painted as specified in�


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing metal fabrications to in-place construction.  Include threaded fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, �
	B. 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 rack; �
	C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	D. 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 that�
	E. 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.


	3.2 SETTING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to im-prove 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 packing�
	1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not ex-posed to moisture; use nonshrink, nonmetallic grout in exposed locations, unless other-wise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.3 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, in-cluding manufacturers' written instructions and requirements indicated on Shop Drawings, if any.
	B. Anchor supports for operable partitions securely to and rigidly brace from building structure.
	C. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column baseplates as specified above for setting and grouting bearing and leveling plates.

	3.4 INSTALLING PREFABRICATED BUILDING COLUMNS
	A. Install prefabricated building columns to comply with AISC S335 and with requirements of the testing and inspecting agency that apply to fire-resistance rating indicated.

	3.5 INSTALLING NOSINGS, TREADS, AND THRESHOLDS
	A. Install with anchorage system indicated to comply with manufacturer's written instructions.
	B. Center nosings on tread widths.
	C. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level with tread surfaces.
	D. Seal thresholds exposed to exterior with elastomeric sealant complying with Division 7 Section "Joint Sealants" to provide a watertight installation.

	3.6 INSTALLING PIPE BOLLARDS
	A. Anchor bollards in concrete in formed or core-drilled holes not less than 8 inches deep and 3/4 inch greater than OD of bollard.  After bollards have been inserted into holes, fill annular space surrounding bollard solidly with nonshrink, nonmetallic gr�
	B. Anchor bollards in place with concrete footings.  Support and brace bollards in position in foot-ing excavations until concrete has been placed and cured.
	C. Fill bollards solidly with concrete, mounding top surface.

	3.7 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surface�
	1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

	B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 9 Section "Painting."
	C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair gal-vanizing to comply with ASTM A 780.



	05510-Metal Stairs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Straight run, steel-framed stairs.
	2. Steel pipe handrails and railing systems attached to metal stairs.
	3. Steel pipe handrails attached to walls adjacent to metal stairs.

	B. Structural Performance:  Engineer, fabricate, and install handrails and railing systems to withstand the following structural loads without exceeding the allowable design working stress of the materials involved, including anchors and connections.  Appl
	1. Treads of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per sq. Ft. or a concentrated load of 300 lbf on a area of 4 sq. inches located in the center of the tread, whichever produces the greater stress.
	2. Platforms of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per sq. ft..
	3. Stair Framing:  Capable of withstanding stresses resulting from loads specified above as well as stresses resulting from railing system loads.
	4. Top Rail of Guardrail Systems:  Capable of withstanding the following loads applied as indicated:
	a. Concentrated horizontal load of 200 lbf  applied at any point and in any direction.
	b. Above load need not be assumed to act concurrently with loads on top rails of railing systems in determining stress on guard.



	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Shop drawings detailing fabrication and installation of steel stairs.  Include plans, elevations, sections, and details of steel stairs and their connections.  Show anchorage and accessory items.  Provide templates for anchors and bolts specified for in
	1. For installed steel stairs indicated to comply with certain design loadings, include structural analysis data sealed and signed by the qualified professional engineer who was responsible for their preparation.


	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Firm experienced in producing steel stairs similar to those indicated for this Project with a record of successful in-service performance and with sufficient production capacity to produce required units without delaying the �
	B. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding Code--Steel" and AWS D1.3 "Structural Welding Code--Sheet Steel."
	1. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes involved and, if pertinent, has undergone recertification.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering preassembled stair units that may be incorporated in the Work include, but are not limited to, the following:
	1. Alfab, Inc.
	2. American Metal Works, Inc.
	3. American Stair Corp., Inc.
	4. The Sharon Companies, Ltd.


	2.2 FERROUS METALS
	A. Metal Surfaces, General:  For surfaces exposed to view in the completed Work, provide materials selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, ro�
	B. Steel Plates, Shapes, and Bars:  ASTM A 36 .
	C. Steel Tubing:  Product type (manufacturing method) and as follows:
	1. Cold-Formed Steel Tubing:  ASTM A 500.
	2. Hot-Formed Steel Tubing:  ASTM A 501.
	a. For exterior installations and where indicated, provide tubing with hot-dip galvanized coating per ASTM A 53.


	D. Steel Pipe:  ASTM A 53, standard weight (schedule 40), unless otherwise indicated, or another weight required by structural loads.
	1. Black finish, unless otherwise indicated.
	2. Galvanized finish for exterior installations and where indicated.
	3. Cold-Rolled Structural Steel Sheet:  ASTM A 611, grade as follows:
	a. Grade A, unless otherwise indicated or required by design loading.

	4. Commercial Quality:  ASTM A 526, G 90 coating designation, unless otherwise indicated.

	E. Wire Mesh Panels for use in Stairs and Railing Systems;
	F. Welding Rods and Bare Electrodes:  Select according to AWS specifications for the metal alloy to be welded.

	2.3 FASTENERS
	A. General:  Provide plated fasteners complying with ASTM B 633, Class Fe/Zn 25 for electrodeposited zinc coating, for exterior use or where built into exterior walls.  Select fasteners for the type, grade, and class required.

	2.4 PAINT
	A. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with performance requirements of FS TT-P-664, selected for good resistance to normal atmospheric corrosion, compatibility with finish paint s�
	B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in galvanized steel, with dry film containing not less than 94 percent zinc dust by weight, and complying with DOD-P-21035 or SSPC-Paint 20.

	2.5 CAST ABRASIVE NOSINGS
	A. Fabricate units of material, sizes, and configurations indicated.  If not indicated, provide cast-iron units with integral abrasive finish.  Furnish in lengths required to accurately fit each opening or conditions.
	1. Cast units with an integral abrasive grit consisting of aluminum oxide, silicon carbide, or a combination of both.

	B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the Work include, but are not limited to, the following:
	1. American Safety Tread Co., Inc.
	2. Amstep Products.
	3. Armstrong Products, Inc.
	4. Balco/Metalines, Inc.
	5. Safe-T-Metal Co.
	6. Wooster Products Inc.

	C. Drill for mechanical anchors with countersunk holes located not more than 4 inches from ends and not more than 12 inches o.c.., evenly spaced between ends, unless otherwise indicated.  Provide closer spacing if recommended by the manufacturer.
	D. Provide a plain surface texture, except where fluted or cross-hatched surfaces are indicated.

	2.6 GROUT
	A. 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.
	B. Available Products:  Subject to compliance with requirements, products that may be incorporated in the Work include, but are not limited to, the following:
	1. Nonshrink, Nonmetallic Grouts:
	a. B-6 Construction Grout; W. R. Bonsal Co.
	b. Diamond-Crete Grout; Concrete Service Materials Co.
	c. Supreme; Cormix Construction Chemicals.
	d. Sure-grip High Performance Grout; Dayton Superior Corp.
	e. Euco N-S Grout; Euclid Chemical Co.
	f. Five Star Grout; Five Star Products.
	g. Vibropruf #11; Lambert Corp.
	h. Crystex; L&M Construction Chemicals, Inc.
	i. Masterflow 928 and 713; Master Builders Technologies, Inc.
	j. Sealtight 588 Grout; W. R. Meadows, Inc.
	k. Sonogrout 14; Sonneborn Building Products--ChemRex, Inc.
	l. Kemset; The Spray-Cure Company.



	2.7 FABRICATION, GENERAL
	A. Form steel stairs from materials of size, thickness, and shapes indicated, but not less than that needed to comply with performance requirements indicated.  Work to dimensions indicated or accepted on shop drawings, using proven details of fabrication a�
	B. Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges.
	C. Shear and punch metals cleanly and accurately.
	D. Remove sharp or rough areas on exposed surfaces.
	E. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	F. 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. Remove welding flux immediately.
	3. At exposed connections, finish exposed welds and surfaces smooth and blended so that no roughness shows after finishing, and welded surface matches contours of adjoining surfaces.

	G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners wherever possible.  Use exposed fasteners of type indicated or, if not indicated, Phillips flat-head (countersunk) screws or bolts.  Locate joints where least con�
	H. Shop Assembly:  Preassemble in shop to greatest extent possible to minimize field splicing and assembly.  Use connections that maintain structural value of joined pieces.  Clearly mark units for field assembly and coordinated installation.
	I. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep holes where water may accumulate.

	2.8 STEEL-FRAMED STAIRS
	A. General:  Construct stairs to conform to sizes and arrangements indicated.  Join pieces together by welding, unless otherwise indicated.  Provide complete stair assemblies, including metal framing, hangers, columns, handrails, railing systems, newels, b�
	1. Fabricate treads and platforms of exterior stairs to accommodate slopes to drain in finished traffic surfaces.

	B. Stair Framing:  Fabricate stringers of structural steel channels, plates, or a combination thereof, as indicated.  Provide closures for exposed ends of stringers.  Construct platforms of structural steel channel headers and miscellaneous framing members�
	C. Steel Floor Plate Treads and Platforms:  Provide raised pattern steel floor plate in pattern indicated or, if not indicated, as selected from manufacturer's standard patterns.

	2.9 STEEL PIPE HANDRAILS AND RAILING SYSTEMS
	A. General:  Fabricate pipe handrails and railing systems to comply with requirements indicated for design, dimensions, details, finish, and member sizes, including wall thickness of pipe, post spacings, and anchorage, but not less than that required to su�
	B. Interconnect railing and handrail members by butt-welding or welding with internal connectors, at fabricator's option, unless otherwise indicated.
	1. At tee and cross intersections, cope ends of intersecting members to fit contour of pipe to which end is joined, and weld all around.

	C. Form changes in direction of handrails and rails as detailed or  as follows:
	1. By radius bends of radius indicated.

	D. Form simple and compound curves by bending pipe in jigs to produce uniform curvature for each repetitive configuration required; maintain cylindrical cross section of pipe throughout entire bend without buckling, twisting, cracking, or otherwise deformi�
	E. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.
	F. Close exposed ends of pipe by welding 3/16-inch  thick steel plate in place or with prefabricated fittings, except where clearance of end of pipe and adjoining wall surface is 1/4 inch or less.
	G. Fabricate newels of steel tubing and provide newel caps of pressed steel, as shown.
	H. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors for interconnections of pipe and attachment of handrails and railing systems to other work.  Furnish inserts and other anchorage�
	1. Connect railing posts to stair framing by direct welding, unless otherwise indicated.

	I. Fillers:  Provide steel sheet or plate fillers of thickness and size indicated or required to support structural loads of handrails where needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wall fini�
	J. For nongalvanized steel handrails and railing systems, provide nongalvanized ferrous metal fittings, brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and concrete construction.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and directions for installing anchorages, including concrete inserts, weld plates, and anchor bolts.  Coordinate delivery of such items to Project site.

	3.2 INSTALLATION, GENERAL
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing steel stairs to in-place construction; include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other connectors �
	B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing steel stairs.  Set units accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from e�
	C. Install steel stairs by welding stair framing to steel structure or to weld plates cast into concrete, except where otherwise indicated.
	D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	E. 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 the surfaces of exterior units �
	F. 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 that no roughness shows after finishing and welded surface matches contours of adjoining surfaces.


	3.3 INSTALLING STEEL PIPE RAILINGS AND HANDRAILS
	A. Adjust handrails and railing systems prior to anchoring to ensure matching alignment at abutting joints.  Space posts at spacing indicated or, if not indicated, as required by design loadings.  Plumb posts in each direction.  Secure posts and railing en�
	1. Anchor posts to steel by welding directly to steel supporting members.
	2. Anchor handrail ends into concrete and masonry with steel round flanges welded to rail ends and anchored into wall construction with drilled-in expansion anchors.

	B. Secure handrails to wall with wall brackets and end fittings.  Provide bracket with 1-1/2-inch clearance from inside face of handrail and finished wall surface.  Locate brackets as indicated or, if not indicated, at spacing required to support structura�
	1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2. For concrete and solid masonry anchorage, use drilled-in expansion anchor.
	3. For hollow masonry anchorage, use toggle bolts having square heads.


	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on steel stairs are specified in Division 9 Section "Painting."
	B. For galvanized surfaces, clean welds, bolted connections, and abraded areas and apply galvanizing repair paint to comply with ASTM A 780.



	06105-Misc Carpentry
	PART 1 -  PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Condi-tions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Wood furring, grounds, nailers, and blocking.
	2. Interior wood trim.
	3. Shelving and clothes rods.

	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 6 Section "Interior Architectural Woodwork" for interior woodwork not specified in this Section.


	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Divi-sion 1 Specification Sections.
	B. Wood treatment data as follows, including chemical treatment manufacturer's instructions for handling, storing, installing, and finishing treated materials:
	1. For each type of preservative-treated wood product, include certification by treating plant stating type of preservative solution and pressure process used, net amount of preserva-tive retained, and compliance with applicable standards.
	2. For waterborne-treated products, include statement that moisture content of treated ma-terials was reduced to levels indicated before shipment to Project site.
	3. For fire-retardant-treated wood products, include certification by treating plant that treated materials comply with specified standard and other requirements as well as data relative to bending strength, stiffness, and fastener-holding capacities of tr

	C. Material test reports from a qualified independent testing agency indicating and interpreting test results relative to compliance of fire-retardant-treated wood products with performance require-ments indicated.
	D. Warranty of chemical treatment manufacturer for each type of treatment.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Keep materials under cover and dry.  Protect from weather and contact with damp or wet sur-faces.  Stack lumber, plywood, and other panels.  Provide for air circulation within and around stacks and under temporary coverings.


	PART 2 -  PRODUCTS
	2.1 LUMBER, GENERAL
	A. Lumber Standards:  Comply with DOC PS 20, "American Softwood Lumber Standard," and with applicable grading rules of inspection agencies certified by American Lumber Standards Com-mittee's (ALSC) Board of Review.
	B. Grade Stamps:  Provide lumber with each piece factory marked with grade stamp of inspection agency evidencing compliance with grading rule requirements and identifying grading agency, grade, species, moisture content at time of surfacing, and mill.
	C. 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.
	1. Provide dressed lumber, S4S, unless otherwise indicated.
	2. Provide lumber with 15 percent maximum moisture content at time of dressing for 2-inch nominal thickness or less, unless otherwise indicated.


	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. General:  Where lumber or plywood is indicated as preservative treated or is specified to be treated, comply with applicable requirements of AWPA C2 (lumber) and AWPA C9 (plywood).  Mark each treated item with the Quality Mark Requirements of an inspect�
	B. Pressure treat aboveground items with waterborne preservatives to a minimum retention of 0.25 lb/cu. ft.  After treatment, kiln-dry lumber and plywood to a maximum moisture content of 19 and 15 percent, respectively.  Treat indicated items and the follo�
	1. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in con-tact with masonry or concrete.

	C. Pressure treat wood members in contact with ground or freshwater with waterborne preserva-tives to a minimum retention of 0.40 lb/cu. ft.

	2.3 MISCELLANEOUS LUMBER
	A. General:  Provide lumber for support or attachment of other construction, including rooftop equipment curbs and support bases, cant strips, bucks, nailers, blocking, furring, grounds, strip-ping, and similar members.
	B. Fabricate miscellaneous lumber from dimension lumber of sizes indicated and into shapes shown.
	C. Moisture Content:  19 percent maximum for lumber items are not specified to receive wood pre-servative treatment.
	D. Grade:  For dimension lumber sizes, provide No. 3 or Standard grade lumber per ALSC's NGRs of any species.  For board-size lumber, provide No. 3 Common grade per NELMA, NLGA, or WWPA; No. 2 grade per SPIB; or Standard grade per NLGA, WCLIB or WWPA of an�

	2.4 SHELVING AND CLOTHES RODS
	A. Shelving:  Provide 3/4-inch particleboard shelving with radiused and filled front edge.
	B. Shelf Cleats:  Provide 1-by-4-inch nominal-size boards of species and grade indicated above for exposed boards.
	C. Clothes Rods:  Provide 1-1/2-inch- diameter clear, kiln-dried hardwood rods.

	2.5 WOOD-BASED STRUCTURAL-USE PANELS
	A. Miscellaneous Concealed Plywood:  C-C Plugged Exterior, thickness as indicated but not less than 1/2 inch.
	B. Plywood Backing Panels:  For mounting electrical or telephone equipment, provide fire-retardant-treated plywood panels with grade, C-D Plugged Exposure 1, in thickness indicated or, if not otherwise indicated, not less than 15/32 inch thick.

	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 miscellaneous carpentry is exposed to weather, in ground contact, or in area of high relative humidity, provide fasteners with a hot-dip zinc coating per ASTM A 153 or of Type 304 stainless steel.

	B. Nails, Wire, Brads, and Staples:  FS FF-N-105.
	C. Power-Driven Fasteners:  CABO NER-272.
	D. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers.

	2.7 METAL FRAMING ANCHORS
	A. General:  Provide galvanized steel framing anchors of structural capacity, type, and size indi-cated and acceptable to authorities having jurisdiction.
	B. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653, G60 coating designation; structural, commercial, or lock-forming quality, as standard with manufac-turer for type of anchor indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Discard units of material with defects that impair quality of carpentry and that are too small to use with minimum number of joints or optimum joint arrangement.
	B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.
	C. Fit carpentry to other construction; scribe and cope as required for accurate fit.  Correlate location of furring, nailers, blocking, grounds, and similar supports to allow attachment of other construction.
	D. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and plywood.
	E. Securely attach carpentry work as indicated and according to applicable codes and recognized standards.
	F. Countersink nail heads on exposed carpentry work and fill holes with wood filler.
	G. Use fasteners of appropriate type and length.  Predrill members when necessary to avoid split-ting wood.

	3.2 WOOD GROUNDS, NAILERS, BLOCKING, AND SLEEPERS
	A. Install where shown and where required for screeding or attaching other work.  Cut and shape to required size.  Coordinate locations with other work involved.
	B. Attach to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless otherwise indicated.

	3.3 WOOD FURRING
	A. Install plumb and level with closure strips at edges and openings.  Shim with wood as required for tolerance of finish work.



	06402-Interior Arch Woodwork
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Condi-tions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Plastic-laminate cabinets.
	2. Plastic-laminate countertops.

	B. Related Sections include the following:
	1. Division 6 Section "Miscellaneous Carpentry" for wood furring, blocking, shims, and hanging strips required for installing woodwork and concealed within other construction before woodwork installation.
	2. Division 9 Section "Painting" for field finishing of interior architectural woodwork.


	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 SUBMITTALS
	A. Product Data:  For each type of product indicated, including 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 details full size.
	2. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections.
	3. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers, and other items installed in architectural woodwork.

	C. Samples for Initial Selection:  Manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available for each type of material indicated.
	1. Plastic laminates.

	D. Product Certificates:  Signed by manufacturers of woodwork certifying that products furnished comply with requirements.
	E. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demon-strate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, a�

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed architectural woodwork similar in material, design, and extent to that indicated for this Project and whose work has re-sulted in construction with a record of successful in-service p�
	B. Fabricator Qualifications:  A firm experienced in producing architectural woodwork similar to that indicated for this Project and with a record of successful in-service performance, as well as suf-ficient production capacity to produce required units.
	C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork, construction, finishes, and other requirements.
	1. Provide AWI certification labels or compliance certificate indicating that woodwork com-plies with requirements of grades specified.


	1.6 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 comply w�

	1.7 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 and relative hu-midity at occupancy levels during the remainder of the construction�
	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 constructio�
	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 to en�


	1.8 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.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of the AWI quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Wood Products:  Comply with the following:
	1. Hardboard:  AHA A135.4.
	2. Medium-Density Fiberboard:  ANSI A208.2, Grade MD-Exterior Glue.
	3. Particleboard:  ANSI A208.1, Grade  M-2-Exterior Glue.
	4. Softwood Plywood:  DOC PS 1, Medium Density Overlay.
	5. Hardwood Plywood and Face Veneers:  HPVA-HPI

	C. High-Pressure Decorative Laminate:  NEMA LD 1, matte finish for all surfaces unless noted otherwise on Drawings.
	1. Manufacturer:  All laminate shall be Wilsonart.  Color as selected by the Owner, 1/16” thick, except as follows;
	a. 1/32” vertical surface grade for all vertical surfaces.
	b. Balancing Sheet grade as backing for face sheets.

	2. Use standard 0.05 backing on all panels attached to frames whenever unsupported area exceeds 6 square feet and core is ¾” thick, 8 square feet and core is 1” thick, and 10 square feet and core is 1-1/8” thick or thicker.

	D. Adhesive for Bonding Plastic Laminate:  contact cement.
	1. Adhesive for Bonding Edges:  Hot-melt adhesive.


	2.2 HARDWARE AND ACCESSORIES
	A. General:  Provide cabinet hardware and accessory materials associated with architectural cabinets, except for items specified in Division 8 Section "Door Hardware."
	B. Hardware Standard:  Comply with BHMA A156.9 for items indicated by referencing BHMA numbers or items referenced to this standard.  Refer to schedule at end of this Section for cabinet hardware required for architectural cabinets.
	C. 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.

	D. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in BHMA A156.9.

	2.3 INSTALLATION 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 anchor-age.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resistance.�

	2.4 FABRICATION, GENERAL
	A. Interior Woodwork Grade:  Provide Custom grade interior woodwork complying with the refer-enced 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. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before fabrication.
	D. 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 3/4 Inch Thick or Less:  1/16 inch.
	2. Edges of Rails and Similar Members More Than 3/4 Inch Thick:  1/8 inch

	E. Complete fabrication, including assembly, finishing, and hardware application, to maximum ex-tent possible, before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site, p�
	F. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing fix-tures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings�
	1. Seal edges of openings in countertops with a coat of varnish.


	2.5 PLASTIC-LAMINATE CABINETS
	A. Quality Standard:  Comply with AWI Section 400 requirements for laminate cabinets.
	B. Grade:  Custom.
	C. AWI Type of Cabinet Construction:  As indicated.
	D. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying with the following requirements:
	1. Horizontal Surfaces Other Than Tops:  HGS.
	2. Postformed Surfaces:  HGP.
	3. Vertical Surfaces:  HGS.
	4. Edges:  HGS.

	E. Materials for Semiexposed Surfaces:  Provide surface materials indicated below:
	1. Surfaces Other Than Drawer Bodies:  Thermoset decorative overlay.
	2. Drawer Sides and Backs:  Thermoset decorative overlay.
	3. Drawer Bottoms: Thermoset decorative overlay.

	F. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. Provide Architect's selections from laminate manufacturer's full range of colors and finishes in the following categories:
	a. Solid colors with core same color as surface.



	2.6 PLASTIC-LAMINATE COUNTERTOPS
	A. Quality Standard:  Comply with AWI Section 400 requirements for high-pressure decorative laminate countertops.
	B. Grade:  Premium.
	C. High-Pressure Decorative Laminate Grade:  HGS.
	D. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. Provide Architect's selections from manufacturer's full range of colors and finishes in the following categories:
	a. Solid colors with core same color as surface.


	E. Edge Treatment: As indicated.
	F. Core Material:  Particleboard made with exterior glue or Medium-density fiberboard made with exterior glue.
	G. Core Material at Sinks: Particleboard made with exterior glue or Medium-density fiberboard made with exterior glue.

	2.7 SHOP FINISHING
	A. Quality Standard:  Comply with AWI Section 1500, unless otherwise indicated.
	1. Grade:  Provide finishes of same grades as items to be finished.

	B. General:  Finish architectural woodwork at fabrication shop as specified in this Section.  Defer only final touchup, cleaning, and polishing until after installation.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Condition woodwork to average prevailing humidity conditions in installation areas before installation.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.

	3.2 INSTALLATION
	A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade specified in Part 2 of this Section for type of woodwork involved.
	B. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  In-stall level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.
	C. Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged finish at cuts.
	D. 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 accessory�
	1. Install cabinets with no more than 1/8 inch in 96-inch 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 o.c. with No. 10 wafer-head sheet metal screws through metal backing or metal framing behind wall finish.

	E. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other sup-ports into underside of countertop.
	1. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls with adhesive.
	2. Calk space between backsplash and wall with sealant specified in Division 7 Section "Joint Sealants."


	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 re-store damaged or soiled areas.

	3.4 PROTECTION
	A. Provide final protection and maintain conditions in a manner acceptable to fabricator and In-staller that ensures that woodwork is without damage or deterioration at the time of Substantial Completion.

	3.5 CABINET HARDWARE AND ACCESSORY SCHEDULE
	A. BHMA numbers are used below to designate hardware requirements, except as otherwise indicated.
	B. Butt Hinges:  2-3/4-inch, 5-knuckle steel hinges made from 0.095-inch- thick metal, and as follows:
	1. Semiconcealed Hinges for Overlay Doors:  B01521.

	C. Pulls:  Wire pulls, 5 inches (127 mm) long, 1-1/2 inches (62 mm) deep, and 5/16 inches (8 mm) in diameter.
	D. Catches:  As follows:
	1. Magnetic Catches:  B03141.

	E. Adjustable Shelf Standards:  B04071.
	1. Shelf Rests for Standards:  B04081.

	F. Shelf Rests:  B04013.
	G. Drawer Slides:  Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball bearings, complying with BHMA A156.9, Grade 1 and rated for the following loads:
	1. Box Drawer Slides:  100 lbf .
	2. File Drawer Slides:  200 lbf .

	H. Grommets for cable passage through countertops:  1 inch OD brown, molded-plastic grommets with 3/4-inch  hole and brown plastic cap with slot for wire passage.
	I. Paper Slots:  12 inches  long by 1-3/4 inches  wide by 1 inch  deep; brown, molded-plastic, pa-per-slot liner with 1/4-inch lip.



	07210-Building Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Insulation under slabs-on-grade.
	2. Foundation wall insulation (supporting backfill).
	3. Cavity wall insulation.
	4. Concealed building insulation.

	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 9 Section indicated below for insulation installed as part of metal-framed wall and partition assemblies.
	2. Division 13 Section “Metal Building System” for fiberglass building insulation furnished with pre-engineered metal building.


	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product Data for each type of insulation product specified.

	1.4 QUALITY ASSURANCE
	A. Single-Source Responsibility for Insulation Products:  Obtain each type of building insulation from a single source with resources to provide products complying with requirements indicated without delaying the Work.

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


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering insulation products that may be incorporated in the work include, but are not limited to, the following:
	1. Extruded-Polystyrene Board Insulation:
	a. Amoco Foam Products Company.
	b. Dow Chemical Co.
	c. UC Industries, Inc.; Owens-Corning Co.

	2. Glass-Fiber Insulation:
	a. CertainTeed Corporation.
	b. Owens-Corning Fiberglas Corporation.

	3. Perlite Loose-Fill Insulation:
	a. Producer Members of Perlite Institute Inc.



	2.2 INSULATING MATERIALS
	A. General:  Provide insulating materials that comply with requirements and with referenced standards.
	1. Preformed Units:  Sizes to fit applications indicated; selected from manufacturer's standard thicknesses, widths, and lengths.

	B. Extruded-Polystyrene Board Insulation:  Rigid, cellular polystyrene thermal insulation formed from polystyrene base resin by an extrusion process using hydrochlorofluorocarbons as blowing agent to comply with ASTM C 578 for type and with other requireme�
	1. Type IV, 1.60-lb/cu. ft. minimum density, unless otherwise indicated.
	2. Surface-Burning Characteristics:  Maximum flame-spread and smoke-developed indices of 75 and 450, respectively.

	C. Unfaced, Glass-Fiber Board Insulation:  Thermal insulation combining glass fibers with thermo-setting resin binders to comply with ASTM C 612, Type IA and IB;
	D. Perlite Loose-Fill Insulation:  Expanded perlite complying with ASTM C 549, Type II (surface treated for water repellency and limited moisture absorption) or Type IV (surface treated for water repellency and limited dust generation during application), �

	2.3 VAPOR RETARDERS
	A. Reinforced-Polyethylene Vapor Retarders:  2 outer layers of polyethylene film laminated to an inner reinforcing layer consisting of either nylon cord or polyester scrim and weighing not less than 25 lb/1000 sq. ft., with maximum permeance rating of 0.05�
	B. Available Products:  Subject to compliance with requirements, products that may be incorpo-rated into the Work include, but are not limited to, the following:
	1. Reinforced-Polyethylene Vapor Retarders:
	a. DURA-SKRIM 6WW; Raven Industries, Inc.
	b. Griffolyn T-65; Reef Industries, Inc., Griffolyn Div.



	2.4 AUXILIARY INSULATING MATERIALS
	A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely to substrates indicated without damaging insulation and substrates.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements of Sections in which substrates and related work are specified and to determine if other conditions affecting performance of insulation are satisfactory.  Do not�

	3.2 PREPARATION
	A. Clean substrates of substances harmful to insulations or vapor retarders, including removing projections capable of puncturing vapor retarders or that interfere with insulation attachment.

	3.3 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, unsoiled, and has not been exposed at any time to ice and snow.
	C. Extend insulation in thickness indicated 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. Apply single layer of insulation to produce thickness indicated.

	3.4 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION
	A. On vertical surfaces, set units in adhesive applied according to manufacturer's written instructions.  Use adhesive recommended by insulation manufacturer.
	B. Protect below-grade insulation on vertical surfaces from damage during backfilling by applying protection board.  Set in adhesive according to written instructions of insulation manufacturer.

	3.5 INSTALLATION OF CAVITY WALL AND MASONRY CELL INSULATION
	A. Pour granular insulation into cavities indicated to receive insulation, taking care to fill voids completely.  Maintain inspection ports to show presence of insulation at extremities of each pour area.  Close ports after confirming complete coverage.  L�

	3.6 INSTALLATION OF GENERAL BUILDING INSULATION
	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 suppo�
	B. Seal joints between closed-cell (non-breathing) insulation units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or sealant �
	C. Set vapor-retarder-faced units with vapor retarder to warm side of construction, unless other-wise indicated.  Do not obstruct ventilation spaces, except for firestopping.
	1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to surrounding construction to ensure airtight installation.

	D. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors as follows:
	1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to anchor manufacturer's written instructions.  Space anchors according to insulation manufacturer's written instructions for insulation type, thickness, and appl�
	2. Apply insulation standoffs to each spindle to create cavity width indicated between concrete substrate and insulation.
	3. After adhesive has dried, install board insulation by pressing insulation into position over spindles and securing it tightly in place with insulation-retaining washers, taking care not to compress insulation below indicated thickness.
	4. Where insulation will not be covered by other building materials, apply capped washers to tips of spindles.


	3.7 INSTALLATION OF VAPOR RETARDERS
	A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to cover miscellaneous voids in insulated substrates, includi�
	B. Seal overlapping joints in vapor retarders with adhesives or vapor-retarder tape according to vapor retarder manufacturer's instructions.  Seal butt joints and fastener penetrations with vapor-retarder tape.  Locate all joints over framing members or ot�
	C. Firmly attach vapor retarders to substrates with mechanical fasteners or adhesives as recommended by vapor retarder manufacturer.
	D. 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 retarder.
	E. Repair any tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarder.

	3.8 PROTECTION
	A. General:  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 protec�



	07531-Membrane Roofing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Fully Adhered membrane roofing system.
	2. Vapor retarder.
	3. Roof insulation.

	B. Related Sections include the following:
	1. Division 6 Section  Miscellaneous Carpentry for wood nailers, curbs, and blocking
	2. Division 7 Section "Building Insulation" for insulation beneath the roof deck.
	3. Division 7 Section "Sheet Metal Flashing and Trim" for metal roof penetration flashings, flashings, and counterflashings.
	4. Division 7 Section "Joint Sealants."
	5. Division 15 Section "Plumbing Specialties" for roof drains.


	1.3 DEFINITIONS
	A. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to roofing work in this Section.
	B. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," before multiplication by a safety factor.
	C. Factored Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," after multiplication by a safety factor.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide installed roofing membrane and base flashings that remain watertight; do not permit the passage of water; and resist specified uplift pressures, thermally induced movement, and exposure to weather without failure.
	B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing membrane manufacturer based on testing and field experience.
	C. Roofing System Design:  Provide a membrane roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist the factored design uplift pressures calculated according to SPRI's "Wind Lo
	D. Roof Insulation System. All foam plastic roof insulation shall meet UL Standard 1256.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other Work.
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Insulation fastening patterns.

	C. Samples for Verification:  For the following products:
	1. 12-by-12-inch square of sheet roofing, of color specified, including T-shaped side and end lap seam.
	2. 12-by-12-inch square of roof insulation.
	3. 12-inch length of metal termination bars.
	4. 12-inch length of battens.
	5. Six insulation fasteners of each type, length, and finish.
	6. Six roof cover fasteners of each type, length, and finish.

	D. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is approved, authorized, or licensed by manufacturer to install roofing system.
	E. Qualification Data:  For Installer and manufacturer.
	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for components of roofing system.
	G. Research/Evaluation Reports:  For components of membrane roofing system.
	H. Maintenance Data:  For roofing system to include in maintenance manuals.
	I. Warranties:  Special warranties specified in this Section.
	J. Inspection Report:  Copy of roofing system manufacturer's inspection report of completed roofing installation.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's warranty.
	B. Manufacturer Qualifications:  A qualified manufacturer that has UL listing for membrane roofing system identical to that used for this Project.
	C. Testing Agency Qualifications:  An independent testing agency with the experience and capability to conduct the testing indicated, as documented according to ASTM E 548.
	D. Source Limitations:  Obtain components for membrane roofing system approved by roofing membrane manufacturer.
	E. Fire-Test-Response Characteristics:  Provide membrane roofing materials with the fire-test-response characteristics indicated as determined by testing identical products per test method below by UL, FMG, or another testing and inspecting agency acceptab�
	1. Exterior Fire-Test Exposure:  Class A; ASTM E 108, for application and roof slopes indicated.
	2. Fire-Resistance Ratings:  ASTM E 119, for fire-resistance-rated roof assemblies of which roofing system is a part.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, and directions for storing and mixing with other components.
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written instructions for handling, storing, and protecting �
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.

	1.8 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form, without monetary limitation, in which manufacturer agrees to repair or replace components of membrane roofing system that fail in materials or workmanship within specified warranty period.  Failure includ�
	1. Special warranty includes roofing membrane, base flashings, roofing accessories, roof insulation, fasteners, and other components of membrane roofing system.
	2. Warranty Period:  15 years from date of Substantial Completion.



	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. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.


	2.2 THERMOPLASTIC SINGLE PLY ROOFING
	1. Thermoplastic Polyolefin (TPO) Sheet:
	a. Carlisle Syntec Systems; Carlisle Corp.
	b. Versico, Inc.
	c. GenFlex

	2. Thickness: 60 mils nominal.
	3. Exposed Face Color:  White or Gray or as approved by the Architect

	2.3 AUXILIARY MATERIALS
	A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing.
	1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction.

	B. Sheet Flashing:  60-mil-thick EPDM, partially cured or cured, according to application.
	C. Bonding Adhesive:  Manufacturer's standard bonding adhesive.
	D. Seaming Material:  Single-component butyl splicing adhesive and splice cleaner
	E. Lap Sealant:  Manufacturer's standard single-component sealant, color to match roofing membrane.
	F. Water Cutoff Mastic:  Manufacturer's standard butyl mastic sealant.
	G. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch thick; with anchors.
	H. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch wide by 0.05 inch thick, prepunched.
	I. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening membrane to substrate, and acceptable to membrane roofing system manufacturer.
	J. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, in-seam sealants, termination reglets, cover strips, and other accessories.

	2.4 ROOF INSULATION
	A. General:  Provide preformed roof insulation boards that comply with requirements and referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.
	B. Products: Provide roof insulation in thicknesses as shown on the Drawings. Note Bidders may select from the following list of products. Minimum Design R Value shall be R-20 for all roof areas.
	1. Polyisocyanurate Board Insulation as manufactured by::
	a. Apache Products Co.
	b. Atlas Roofing Corporation.
	c. Celotex Corp. (The).
	d. GAF Materials Corp.
	e. NRG Barriers, Inc.

	2. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.6-lb/cu. ft. minimum density, square edged. Must meet UL 1256. as manufactured by:
	a. Dow Chemical Company.
	b. Owens Corning.
	c. Tenneco Building Products.


	C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 3/16 inch per 12 inches , unless otherwise indicated.
	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.

	2.5 INSULATION ACCESSORIES
	A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for intended use and compatible with membrane roofing.
	B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.
	C. Cold Fluid-Applied Adhesive:  Manufacturer's standard cold fluid-applied adhesive formulated to adhere roof insulation to substrate.
	D. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch thick.
	1. Product:  Subject to compliance with requirements, provided "Dens-Deck" manufactured by Georgia-Pacific Corporation.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of roofing system:
	1. Verify that roof openings and penetrations are in place and set and braced and that roof drains are securely clamped in place.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions.  Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is forecast.
	C. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at the end of the workday or when rain is forecast.  Remove and discard temporary seals before beginning work on adj�

	3.3 INSULATION INSTALLATION
	A. Coordinate installing membrane roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with membrane roofing system manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	D. Install one or more layers of insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is 2 inches or greater, install 2 or more layers with joints of each succeeding layer staggered from joints of previous lay�
	E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch with insulation.
	1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

	G. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.

	H. Mechanically Fastened and Adhered Insulation:  Install each layer of insulation and secure first layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
	1. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of roof.
	2. Install subsequent layers of insulation in a cold fluid-applied adhesive.

	I. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows.  Loosely butt cover boards together and fasten to roof deck.
	1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof.


	3.4 ADHERED ROOFING MEMBRANE INSTALLATION
	A. Install roofing membrane over area to receive roofing according to membrane roofing system manufacturer's written instructions.  Unroll roofing membrane and allow to relax before installing.
	B. Accurately align roofing membrane and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
	C. Bonding Adhesive:  Apply bonding adhesive to substrate and underside of roofing membrane at rate required by manufacturer and allow to partially dry before installing roofing membrane.  Do not apply bonding adhesive to splice area of roofing membrane.
	D. Mechanically or adhesively fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
	E. Apply roofing membrane with side laps shingled with slope of roof deck where possible.
	F. Adhesive Seam Installation:  Clean both faces of splice areas, apply splicing cement, and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  Apply la�
	1. Apply a continuous bead of in-seam sealant before closing splice if required by membrane roofing system manufacturer.

	G. Repair tears, voids, and lapped seams in roofing that does not meet requirements.
	H. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.

	3.5 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to membrane roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges of sheet flashing terminations.
	E. Terminate and seal top of sheet flashings.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform roof tests and inspections and to prepare test reports.
	B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion and submit report to Architect.
	1. Notify Architect or Owner 48 hours in advance of date and time of inspection.

	C. Repair or remove and replace components of membrane roofing system where test results or inspections indicate that they do not comply with specified requirements.
	D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.7 PROTECTING AND CLEANING
	A. Protect membrane roofing system from damage and wear during remainder of construction period.  When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written r�
	B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements, repair substrates and repair or reinstall membrane roofing system to a condition free of damage and deterioration at time of Substantial Completion and acc�

	3.8 ROOFING INSTALLER'S WARRANTY
	1. Upon acceptance of inspection the roofing manufacturer and installer shall provide to the Owner the manufactures standard written warranty as required under the provisions stated in Part 1 herein this section.



	07620-Sheet Metal Flashing & Trim
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes sheet metal flashing and trim in the following categories:
	1. Roof-drainage systems.
	2. Exposed trim, gravel stops, and fasciae.
	3. Copings
	4. Metal flashing.
	5. Reglets.
	6. Roof expansion-joint covers.

	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 5 Section "Expansion Joint Cover Assemblies" for metal expansion-joint covers.
	2. Division 7 Section "Roof Accessories" for set-on-type curbs, equipment supports, roof hatches, vents, and other manufactured roof accessory units.
	3. Division 7 Section "Joint Sealants" for elastomeric sealants.
	4. Division 7 Roofing Sections for flashing and roofing accessories installed integral with roofing membrane as part of roofing-system work.


	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Install sheet metal flashing and trim to withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failing.

	1.4 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product Data including manufacturer's material and finish data, installation instructions, and general recommendations for each specified flashing material and fabricated product.
	C. Shop Drawings of each item specified showing layout, profiles, methods of joining, and anchorage details.
	D. Samples of sheet metal flashing, trim, and accessory items, in the specified finish.  Where finish involves normal color and texture variations, include Sample sets composed of 2 or more units showing the full range of variations expected.
	1. 8-inch- (200-mm-) square Samples of specified sheet materials to be exposed as finished surfaces.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experience Installer who has completed sheet metal flashing and trim work similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.

	1.6 PROJECT CONDITIONS
	A. Coordinate Work of this Section with interfacing and adjoining Work for proper sequencing of each installation.  Ensure best possible weather resistance, durability of Work, and protection of materials and finishes.


	PART 2 -  PRODUCTS
	2.1 METALS
	A. Aluminum:  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 of alloy and temper designated below:
	1. Mill-Finish Alclad Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alclad 3003-H14, with a minimum thickness of 0.040 inch (1.0 mm), unless otherwise indicated.
	2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792, Class AZ-50 coating, Grade 40 (ASTM A 792M, Class AZ-150 coating, Grade 275) or to suit project conditions, with 55 percent aluminum, not less than 0.0396 inch (1.0 mm) thick, unless otherwise indicat�
	3. Stainless Steel:  0.0156 inch  thick.


	2.2 REGLETS
	A. General:  Units of type, material, and profile indicated, formed to provide secure interlocking of separate reglet and counterflashing pieces and compatible with flashing indicated.
	B. Concrete Type:  Provide temporary closure tape to keep reglet free of concrete materials, special fasteners for attaching reglet to concrete forms, and guides to ensure alignment of reglet section ends.
	C. Flexible Flashing Retainer:  Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where Drawings show reglet without metal counterflashing.
	D. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the Work include, but are not limited to, the following:
	1. Fry Reglet Corporation.
	2. Hickman:  W.P. Hickman Co.
	3. Keystone Flashing Company.


	2.3 MISCELLANEOUS MATERIALS AND ACCESSORIES
	A. Solder:  ASTM B 32, Grade Sn50, used with rosin flux.
	B. Fasteners:  Same metal as sheet metal flashing or other noncorrosive metal as recommended by sheet metal manufacturer.  Match finish of exposed heads with material being fastened.
	C. Elastomeric Sealant:  Generic type recommended by sheet metal manufacturer and fabricator of components being sealed and complying with requirements for joint sealants as specified in Division 7 Section "Joint Sealants."
	D. Asphalt Mastic:  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and containing no asbestos fibers, compounded for 15-mil (0.4-mm) dry film thickness per coat.
	E. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating sealant.
	F. Adhesives:  Type recommended by flashing sheet metal manufacturer for waterproof and weather-resistant seaming and adhesive application of flashing sheet metal.
	G. Paper Slip Sheet:  5-lb/square red rosin, sized building paper conforming to FS UU-B-790, Type I, Style 1b.
	H. Polyethylene Underlayment:  ASTM D 4397, minimum 6-mil- (0.15-mm-) thick black polyethylene film, resistant to decay when tested according to ASTM E 154.
	I. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar accessory units as required for installation of Work, matching or compatible with material being installed; noncorrosive; size and thickness required for performance.
�

	2.4 FABRICATION, GENERAL
	A. Sheet Metal Fabrication Standard:  Fabricate sheet metal flashing and trim to comply with recommendations of SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other characteristics of the item indicated.
	B. Comply with details shown to fabricate sheet metal flashing and trim that fit substrates and result in waterproof and weather-resistant performance once installed.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	C. Form exposed sheet metal Work that is without excessive oil canning, buckling, and tool marks and that is true to line and levels indicated, with exposed edges folded back to form hems.
	D. Seams:  Fabricate nonmoving seams in sheet metal with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
	E. Expansion Provisions:  Space movement joints at maximum of 10 feet  with no joints allowed within 24 inches  of corner or intersection.  Where lapped or bayonet-type expansion provisions in Work cannot be used or would not be sufficiently weatherproof a�
	F. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate elastomeric sealant to comply with SMACNA standards.
	G. Separate metal from noncompatible metal or corrosive substrates by coating concealed surfaces at locations of contact with asphalt mastic or other permanent separation as recommended by manufacturer.
	H. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces of sheet metal exposed to public view.
	I. Fabricate cleats and attachment devices from same material as sheet metal component being anchored or from compatible, noncorrosive metal recommended by sheet metal manufacturer.
	1. Size:  As recommended by SMACNA manual or sheet metal manufacturer for application but never less than thickness of metal being secured.


	2.5 SHEET METAL FABRICATIONS
	A. General:  Fabricate sheet metal items in thickness or weight needed to comply with performance requirements but not less than that listed below for each application and metal.
	B. Gutters with Girth up to 15 Inches (380 mm):  Fabricate from the following material:
	1. Aluminum:  0.0320 inch (0.8 mm) thick.

	C. Conductor Heads:  Fabricate from the following material.
	1. Aluminum:  0.0500 inch (0.8 mm) thick.

	D. Scuppers:  Fabricate from the following material:
	1. Aluminum:  0.0320 inch (0.8 mm) thick.

	E. Exposed Trim, Gravel Stops, and Fasciae:  Fabricate from the following material:
	1. Aluminum:  0.050 inch (1.2 mm) thick.

	F. Copings:  Fabricate from the following material:
	1. Aluminum:  0.050 inch (1.2 mm) thick.

	G. Base Flashing:  Fabricate from the following material:
	1. Aluminum:  0.040 inch (1.0 mm) thick.

	H. Counterflashing:  Fabricate from the following material:
	1. Aluminum:  0.0320 inch (0.8 mm) thick.

	I. Flashing Receivers:  Fabricate from the following material:
	1. Aluminum:  0.0320 inch (0.8 mm) thick.

	J. Drip Edges:  Fabricate from the following material:
	1. Aluminum:  0.0320 inch (0.8 mm) thick.

	K. Equipment Support Flashing:  Fabricate from the following material:
	1. Aluminum-Zinc Alloy-Coated Steel:  0.0276 inch (0.7 mm) thick.

	L. Roof-Penetration Flashing:  Fabricate from the following material:
	1. Aluminum-Zinc Alloy-Coated Steel:  0.0276 inch (0.7 mm) thick.

	M. Overhead-Piping Safety Pans:  Fabricate from the following material:
	1. Galvanized Steel:  0.0396 inch (1.0 mm) thick.

	N. Roof Expansion-Joint Cover:  Fabricate from the following material:
	1. Aluminum-Zinc Alloy-Coated Steel:  0.0276 inch (0.7 mm) thick.


	2.6 ALUMINUM EXTRUSION FABRICATIONS
	A. Aluminum Extrusion Units:  Fabricate extruded-aluminum running units with formed or extruded-aluminum joint covers for installation behind main members where possible.  Fabricate mitered and welded corner units.

	2.7 ALUMINUM FINISHES
	A. General:  Comply with Aluminum Association's (AA) "Designation System for Aluminum Finishes" for finish designations and application recommendations.
	B. Class I, Clear Anodic Finish:  AA-C22A41 (Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 607.1.
	1. Color:  As selected by Architect from the full range of industry colors and color densities.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions under which sheet metal flashing and trim are to be installed and verify that Work may properly commence.  Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Unless otherwise indicated, install sheet metal flashing and trim to comply with performance requirements, manufacturer's installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Anchor units of Work securely in place by me�
	B. Install exposed sheet metal Work that is without excessive oil canning, buckling, and tool marks and that is true to line and levels indicated, with exposed edges folded back to form hems.  Install sheet metal flashing and trim to fit substrates and to �
	C. Expansion Provisions:  Provide for thermal expansion of exposed sheet metal Work.  Space movement joints at maximum of 10 feet with no joints allowed within 24 inches  of corner or intersection.  Where lapped or bayonet-type expansion provisions in Work�
	D. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate elastomeric sealant to comply with SMACNA standards.  Fill joint with sealant and form metal to completely conceal sealant.
	1. Seams:  Fabricate nonmoving seams in sheet metal with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
	2. Use joint adhesive for nonmoving joints specified not to be soldered.

	E. Separations:  Separate metal from noncompatible metal or corrosive substrates by coating concealed surfaces, at locations of contact, with asphalt mastic or other permanent separation as recommended by manufacturer.
	1. Underlayment:  Where installing stainless steel or aluminum directly on cementitious or wood substrates, install a slip sheet of red-rosin paper and a course of polyethylene underlayment.

	F. Install reglets to receive counterflashing according to the following requirements:
	1. Where reglets are shown in masonry, furnish reglets for installation under Division 4 Section "Unit Masonry."

	G. Counterflashings:  Coordinate installation of counterflashings with installation of assemblies to be protected by counterflashing.  Install counterflashings in reglets or receivers.  Secure in a waterproof manner by means of snap-in installation and sea�
	H. Roof-Drainage System:  Install drainage items fabricated from sheet metal, with straps, adhesives, and anchors recommended by SMACNA's Manual or the item manufacturer, to drain roof in the most efficient manner.  Coordinate roof-drain flashing installat�
	I. Overhead-Piping Safety Pans:  Suspend pans from pipe and install drain line to plumbing waste or drain line.
	J. Equipment Support Flashing:  Coordinate equipment support flashing installation with roofing and equipment installation.  Weld or seal flashing to equipment support member.
	K. Roof-Penetration Flashing:  Coordinate roof-penetration flashing installation with roofing and installation of items penetrating roof.  Install flashing as follows:
	1. Seal and clamp flashing to pipes penetrating roof, other than lead flashing on vent piping.


	3.3 CLEANING AND PROTECTION
	A. A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal or deterioration of finishes.
	B. Provide final protection and maintain conditions that ensure sheet metal flashing and trim Work during construction is without damage or deterioration other than natural weathering at the time of Substantial Completion.



	07720-Roof Hatches
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Roof hatches.
	2. Coordinate with installation of roofing and related flashings.


	1.2 SUBMITTALS
	A. Product Data:  Submit manufacturer’s installation instructions.
	B. Shop Drawings:  Show fabrication and installation details for roof accessories, types and gauges of materials, finishes, dimensions, counter flashing, and fastening and anchoring methods.
	C. Samples:  For each type of exposed factory-applied color/finish required and for each type of roof accessory indicated, prepared on Samples of size to adequately show color.

	1.3 QUALITY ASSURANCE
	A. Sheet Metal Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" details for fabrication of units, including flanges and cap flashing to coordinate with type of roofing indicated.

	1.4 DELIVERY, HANDLING AND STORAGE
	A. Package products adequately and protect during shipment, and inspect for damage upon delivery to the project site.
	B. Remove damaged products that cannot be restored to original undamaged condition from the site and replace at no additional cost to the Owner.
	C. Handle products carefully and store to avoid damage before installation.

	1.5 Warranty
	A. Provide manufacturer’s five year warranty against defects in material or workmanship.
	B. Warranty period shall commence on the Date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	1. Acceptable Manufacturers:
	a. Babcock-Davis; a Cierra Products Inc. Company.
	b. Bilco Company.
	c. Milcor Inc.; a Gibraltar Company.



	2.2.1 PRODUCTS
	A. Roof Hatches:
	1. Unit:  36” x 36” size; single leaf.  Fabricate roof hatches with insulated double-wall lids and 14 gauge galvanized steel curb construction with full welded corner joints; with integral deck mounting flange and lid frame counterflashing.  Provide contin�
	a. Fabricate cover of 14 gauge prime-painted galvanized steel, welded neatly and ground at corners with 1” thick rigid glass fiber insulation fully covered and protected by a 22 gauge prime-painted galvanized steel liner.
	b. Fabricate metal curb and counterflashing of the same gauge and material as hatch with 3-1/2 inch wide mounting flanges.  Insulate exterior of curb with 1” thick fiberboard insulation.
	2. Opening Hardware:  Manufacturer’s standard manually operating type capable of ensuring effortless control and smooth operation without causing damage to hatches and roofing system; capable of being opened from inside and outside.  Provide automatic hold�
	3. Hinges: Heavy duty pintle type of galvanized steel.
	a. Assemble hatch completely with hinges, compression spring operators enclosed in telescopic tubes, positive snap latch with turn handles and padlock hasp inside, and neoprene draft seal.  Use only zinc plated hardware.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Install roof accessories according to manufacturer's written instructions.  Anchor roof accessories securely in place and capable of resisting forces specified.  Use fasteners, separators, sealants, and other miscellaneous items as required fo�
	1. Comply with all roof guarantee requirements.
	2. Check and adjust for proper operation after installation.

	B. Install roof accessories to fit substrates and to result in watertight performance.
	C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by manufacturer.
	D. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in alignment, excessive oil canning, buckling, or tool marks.
	E. Seal joints with sealant as required by manufacturer of roof accessories.



	07920-Joint Sealant
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes sealants for the following applications, including those specified by reference to this Section:
	B. This Section includes sealants for the following applications:
	1. Exterior joints in the following vertical surfaces and nontraffic horizontal surfaces:
	a. Control and expansion joints in unit masonry.
	b. Joints between architectural precast concrete units.
	c. Joints between different materials.
	d. Perimeter joints between materials listed above and frames of doors and windows.
	e. Other joints as indicated.

	2.  Exterior joints in the following horizontal traffic surfaces:
	a. Control, expansion, and isolation joints in cast-in-place concrete slabs.
	b. Joints between different materials listed above.
	c. Other joints as indicated.

	3. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical control joints on exposed surfaces of interior unit masonry and concrete walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors, windows, and elevator entrances.
	e. Perimeter joints between interior wall surfaces and plumbing fixtures.
	f. Other joints as indicated.

	4. Interior joints in the following horizontal traffic surfaces:
	a. Control and expansion joints in cast-in-place concrete slabs.
	b. Other joints as indicated.


	C. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 7 Section “Flashing and Sheet Metal” for sealing joints related to flashing and sheet metal for roofing.
	2. Division 8 “Glass and Glazing” for sealants used in glazing.


	1.3 SYSTEM PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without causing staining or deterioration of  joint substrates.

	1.4 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.
	B. Product Data:  For each joint-sealant product indicated.
	C. 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.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has specialized in installing joint sealants similar in material, design, and extent to those indicated for this Project and whose work has resulted in joint-sealant installations with a record of �
	B. Single Source Limitations for Joint Sealant Materials:  Obtain each type of joint sealant through one source from a single manufacturer.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials in compliance with manufacturer's written instructions to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  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.
	2. When joint substrates are wet.

	B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than those allowed by joint sealant manufacturer for applications indicated.
	C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable of interfering with adhesion are removed from joint substrates.


	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 sealant manufacturer based on testing and field �
	B. Colors of Exposed Joint Sealants:   Provide color of exposed joint sealants to comply with the following:
	1. Provide selections made by Architect from manufacturer's full range of standard colors for products of type indicated.


	2.2 ELASTOMERIC JOINT SEALANTS
	A. Low-Modulus Nonacid-Curing Silicone Sealant  Where joint sealants of this type [ES-1]are indicated, provide products complying with the following:
	1. Products: Provide one of the following ;
	a. 790; Dow Corning.
	b. Silpruf; GE Silicones.
	c. UltraPruf SCS2300; GE Silicones.
	d. 864; Pecora Corporation.
	e. PSI-641; Polymeric Systems, Inc.
	f. Omniseal; Sonneborn Building Products Div., ChemRex Inc.
	g. Spectrem 1; Tremco.

	2. Type and Grade:  S (single component) and NS (nonsag).
	3. Class:  25.
	4. Additional Movement Capability:  50 percent movement in extension and 50 percent movement in compression for a total of 100  percent movement.
	5. Use Related to Exposure:  NT (nontraffic).
	6. Stain-Test-Response Characteristics:  Nonstaining to porous substrates per ASTM C 1248.

	B. Medium-Modulus Neutral-Curing Silicone Sealant [ES-2]:  Where joint sealants of this type are indicated, provide products complying with the following:
	1. Products: Provide one of the following:
	a. 791; Dow Corning.
	b. HiFlex 393; NUCO Industries, Inc.
	c. Silglaze II; GE Silicones.
	d. 895; Pecora Corporation.
	e. PSI-631; Polymeric Systems, Inc.
	f. SM5731 Poly-Glaze; Schnee-Morehead, Inc.
	g. Spectrem 2; Tremco.

	2. Type and Grade:  S (single component) and NS (nonsag).
	3. Class:  25.
	4. Use Related to Exposure:  NT (nontraffic).
	5. Stain-Test-Response Characteristics:  Nonstaining to porous substrates per ASTM C 1248.

	C. High-Modulus Neutral-Curing Silicone Sealant [ES-3]:  Where joint sealants of this type are indicated, provide products complying with the following:
	1. Products: Provide one of the following:
	a. 799; Dow Corning.
	b. NuFlex 319, NUCO Industries, Inc.
	c. SM5734 Controlled Flow Poly-Glaze; Schnee-Morehead, Inc.

	2. Type and Grade:  S (single component) and NS (nonsag).
	3. Class:  25.
	4. Use Related to Exposure:  NT (nontraffic).

	D. Multicomponent Nonsag Urethane Sealant [ES-4]:  Where joint sealants of this type are indicated, provide products complying with the following:
	1. Products:  Provide one of the following
	a. Chem-Calk 2641; Bostik Inc.
	b. Vulkem 922; Mameco International.
	c. Elasto-Thane 920 Gun Grade; Pacific Polymers, Inc.
	d. Dynatred; Pecora Corporation.
	e. PSI-270; Polymeric Systems, Inc.
	f. NP 2; Sonneborn Building Products Div., ChemRex Inc.

	2. Type and Grade:  M (multicomponent) and NS (nonsag).
	3. Class:  25.

	E. Low Modulus Silicone Sealant [ES-5]  Where joint sealants of this type are indicated, provide products complying with the following:
	1. Products:  Provide one of the following
	a. 880; Dow Corning.


	F. Pourable Silicone Sealant [ES-6]:  Where joint sealants of this type are indicated, provide products complying with the following:
	1. Products: Provide one of the following
	a. 890-SL; Dow Corning .


	G. Mildew-Resistant Silicone Sealant [ES-7] Where joint sealants of this type are indicated, provide products formulated with fungicide that are intended for sealing interior ceramic tile joints and other nonporous substrates that are subject to in-service�
	1. Products:  Products: Provide one of the following
	a. 786 Mildew Resistant; Dow Corning.
	b. Sanitary 1700; GE Silicones.
	c. NuFlex 302; NUCO Industries, Inc.
	d. 898 Silicone Sanitary Sealant; Pecora Corporation.
	e. PSI-611; Polymeric Systems, Inc.
	f. Tremsil 600 White; Tremco.

	2. Type and Grade:  S (single component) and NS (nonsag).
	3. Class:  25.
	4. Use Related to Exposure:  NT (nontraffic).

	H. Multicomponent Nonsag Urethane Sealant [ES-8]  Where joint sealants of this type are indicated, provide products complying with the following:
	1. Products Products: Provide one of the following:
	a. Chem-Calk 2641; Bostik Inc.
	b. Vulkem 227; Mameco International.
	c. Elasto-Thane 920 Gun Grade; Pacific Polymers, Inc.
	d. Dynatrol II-SG Pecora Corporation.
	e. PSI-270; Polymeric Systems, Inc.
	f. NP 2; Sonneborn Building Products Div., ChemRex Inc.

	2. Type and Grade:  M (multicomponent) and NS (nonsag).
	3. Class:  25.
	4. Additional Movement Capability:  50 percent movement in extension and 50 percent in compression for a total of 100 percent movement.
	5. Related to Exposure:  T (traffic).


	2.3 JOINT-SEALANT BACKING
	A. General:  Provide sealant backings of material and type 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�
	B. Cylindrical Sealant Backings:  ASTM C 1330, of type indicated below and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance:
	C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures down to minus 26 deg F.  Provide products with low compression �
	D. 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 where such adhesion would result in seala�

	2.4 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 any w�
	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. Proceed with installation only after�

	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 manufacturer),�
	2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developi�
	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates where recommended in writing by joint sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint sealant manufacturer's written instructions�

	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 of ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint fillers of type indicated to provide support of sealants during application and at position required to produce the cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capabi�
	1. Do not leave gaps between ends of joint fillers..
	2. Do not stretch, twist, puncture, or tear joint fillers.
	3. Remove absorbent joint fillers that have become wet before sealant application and replace them with dry material.

	D. Installation of Sealants:  Install sealants by proven techniques that result in sealants directly contacting and fully wetting joint substrates, completely filling recesses provided for each joint configuration, and providing uniform, cross-sectional sh�
	E. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to skinning or curing begins, tool sealants to form smooth, uniform beads of configuration indicated, to eliminate air pockets, and to ensure contact and adhesion of sealant wi�
	F. Provide recessed joint configuration, per Figure 5C in ASTM C 1193, of recess depth and at locations indicated.

	3.4 CLEANING
	A. Clean off excess sealants 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.

	3.5 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 Completion.  I�

	3.6 SEALANT APPLICATION TABLE
	A. Exterior Joints In Vertical Surfaces And Non-Traffic Horizontal Surfaces
	1. Location:  Sealant.
	2. Joints in cast in place concrete and precast concrete Low Modulus One-part Non-Acid Curing Silicone Sealant [ES-1].
	3. Joints in precast concrete and between metal and precast concrete Low Modulus One-part Non-Acid Curing Silicone Sealant [ES-1].
	4. Perimeter joints between materials listed above and frames of doors, windows, aluminum entrances and storefronts. Medium Modulus, Non-Acid Curing Silicone Sealant [ES-2].
	5. Exposed joints within sheet metal copings, flashings and trim, aluminum entrance and storefront system. High-Modulus Neutral-Curing Silicone Sealant [ES-3].

	B. Exterior Joints In Horizontal Traffic Surfaces
	1. Location:  Sealant.
	2. Control, expansion, and isolation joints in cast in place concrete slabs not exposed to vehicular traffic. Low Modulus One-part Non-Acid Curing Silicone Sealant [ES-1].
	3. Control, expansion, and isolation joints in cast in place concrete slabs subject to vehicular traffic. Low Modulus Silicone Sealant [ES-5].
	4. Joints between concrete and asphalt, and joints where asphalt impregnated compressible fillers are used Pourable Silicone Sealant [ES-6].

	C. Interior Joints In Vertical Surfaces And Horizontal Non-Traffic Surfaces
	1. Location:  Sealant.
	2. Control and expansion joints on exposed interior surfaces of exterior precast walls.  Low Modulus One-part Non-Acid Curing Silicone Sealant [ES-1].
	3. Perimeter joints of exterior openings where indicated. Medium Modulus, Non-Acid Curing Silicone Sealant [ES-2].
	4. Tile control and expansion joints, except paver tile used in vertical application.  Mildew-Resistant Silicone Sealant [ES-7].
	5. Tile control and expansion joints, paver tile used in vertical application.  Medium Modulus, Non-Acid Curing Silicone Sealant [ES-2].
	6. Perimeter joints between interior wall surfaces and frames of interior doors, and windows.  Medium Modulus, Non-Acid Curing Silicone Sealant [ES-2].
	7. Perimeter joints of toilet fixtures. Mildew-Resistant Silicone Sealant [ES-7].

	D. Interior Joints In Horizontal Traffic Surfaces
	1. Location:  Sealant.
	2. Control and expansion joints in cast in place concrete subject to traffic. Multicomponent Nonsag Urethane Sealant [ES-8] Traffic Rated.




	08110-Steel Door & Frames
	08331-Overhead Coil Door
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following types of overhead coiling doors:
	1. Power operated coiling doors


	1.3 PERFORMANCE REQUIREMENTS
	A. Operation-Cycle Requirements:  Design overhead coiling door components and operator to operate for not less than 10,000 cycles.

	1.4 SUBMITTALS
	A. Product Data:  For each type and size of overhead coiling door and accessory.  Include details of construction relative to materials, dimensions of individual components, profiles, and finishes.  Provide roughing-in diagrams, operating instructions, and
	1. Setting drawings, templates, and installation instructions for built-in or embedded anchor devices.

	B. Shop Drawings:  For special components and installations not dimensioned or detailed in manufacturer's data sheets.
	1. Wiring Diagrams:  Detail wiring for power, signal, and control systems.  Differentiate between manufacturer-installed and field-installed wiring and between components provided by door manufacturer and those provided by others.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer who is an authorized representative of the overhead coiling door manufacturer for both installation and maintenance of units required for this Project.
	B. Source Limitations:  Obtain overhead coiling doors through one source from a single manufacturer.
	1. Obtain operators and controls from the overhead coiling door manufacturer.

	C. Fire-Rated Door Assemblies:  Provide assemblies complying with NFPA 80 that are identical to door and frame assemblies tested for fire-test-response characteristics per UL 10b, and that are labeled and listed for fire ratings indicated by UL, FM, ITS/Wa
	D. Listing and Labeling:  Provide electrically operated fixtures specified in this Section that are listed and labeled.
	1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100.
	2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" as defined in OSHA Regulation 1910.7.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. Atlas Door Corp.; Div. of Clopay Building Products Co.
	2. McKeon Rolling Steel Door Company, Inc.
	3. Overhead Door Corporation.
	4. Pacific Rolling Door Co.
	5. Raynor Garage Doors.
	6. Roll-Lite Door Corp.; Div. of Clopay Building Products Co.
	7. Southwestern Steel Rolling Door Co.


	2.2 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtain:  Fabricate overhead coiling door curtain of interlocking slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices.  Unless otherwise indicated, provide slats of material thickness recomm�
	1. Steel Door Curtain Slats:  Structural-quality, cold-rolled galvanized steel sheets complying with ASTM A 653, with G90 zinc coating.
	a. Provide manufacturer's standard flat-profile slats.

	2. Insulation:  Fill slat with manufacturer's standard rigid cellular polystyrene or polyurethane-foam-type thermal insulation complying with maximum flame-spread and smoke-developed indices of 75 and 450, respectively, according to ASTM E 84.  Enclose ins�
	3. Inside Curtain Slat Face:  To match material of outside metal curtain slat and as follows:
	a. Galvanized Steel Sheet Thickness:  Not less than 0.028 inch.


	B. Endlocks:  Manufacturer's standard locks on not less than alternate curtain slats for curtain alignment and resistance against lateral movement.
	C. Bottom Bar:  Manufacturer's standard continuous channel or tubular shape, either stainless-steel or aluminum extrusions to suit type of curtain slats.
	1. Astragal:  Provide a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene, between angles or fitted to shape, as a cushion bumper for interior door.

	D. Curtain Jamb Guides:  Fabricate curtain jamb guides of angles, or channels and angles of material and finish to match curtain slats, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to withstand loading.  P�

	2.3 HOODS AND ACCESSORIES
	A. Hood:  Form to entirely enclose coiled curtain and operating mechanism at opening head and act as weatherseal.  Contour to suit end brackets to which hood is attached.  Roll and reinforce top and bottom edges for stiffness.  Provide closed ends for surf�
	1. Fabricate steel hoods, for steel doors, of not less than 0.028-inch thick, hot-dip galvanized steel sheet with G90 zinc coating, complying with ASTM A 653.

	B. Smoke Seals:  Provide UL-listed and -tested smoke-seal perimeter gaskets.
	C. Provide automatic-closing device inoperative during normal door operations, with governor unit complying with requirements of NFPA 80, with easily tested and reset release mechanism, and designed to be activated by the following:
	1. Governor:  Oscillating type.
	2. Temperature rise and melting point of 165 deg F replaceable fusible links, interconnected and on both sides of wall of door opening.
	3. Manufacturer's standard UL-labeled smoke detector and door-holder-release devices.
	4. Manufacturer's standard UL-labeled heat detector and door-holder-release devices.
	5. Building fire alarm and detection system and door-holder-release devices.


	2.4 COUNTERBALANCING MECHANISM
	A. General:  Counterbalance doors by means of adjustable-tension steel helical torsion spring, mounted around a steel shaft and contained in a spring barrel connected to door curtain with required barrel rings.  Use grease-sealed bearings or self-lubricati�
	B. Counterbalance Barrel:  Fabricate spring barrel of hot-formed, structural-quality, welded or seamless carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up curtain without distortion of slats and to limit barrel deflection to�
	C. Provide spring balance of 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.  Provide cast-steel barrel plugs to secure ends of�
	D. Fabricate torsion rod for counterbalance shaft of cold-rolled steel, sized to hold fixed spring ends and carry torsional load.
	E. Brackets:  Provide mounting brackets of manufacturer's standard design, either cast-iron or cold-rolled steel plate with bell-mouth guide groove for curtain.

	2.5 FINISHES, GENERAL
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. 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 appearance of �

	2.6 STEEL AND GALVANIZED STEEL FINISHES
	A. Factory Primer for Field Finish:  Apply manufacturer's standard primer, compatible with field-applied finish according to coating manufacturer's written instructions for cleaning, pretreatment, application, and minimum dry film thickness.

	2.7 MANUAL DOOR OPERATORS
	A. Push-up Operation:  Design counterbalance mechanism so required lift or pull for door operation does not exceed 25 lbf.

	2.8 ELECTRIC DOOR OPERATORS
	A. General:  Provide electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operational life specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit, solenoid�
	B. Comply with NFPA 70.
	C. Disconnect Device:  Provide hand-operated disconnect or mechanism for automatically engaging sprocket-chain operator and releasing brake for emergency manual operation while disconnecting motor, without affecting timing of limit switch.  Mount disconnec�
	D. Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency auxiliary operator.
	E. Provide 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.
	F. Door-Operator Type:  Provide wall-, hood-, or bracket-mounted, jackshaft, gear-head hoist-type door operator unit consisting of electric motor, enclosed worm-gear running-in-oil primary drive, chain and sprocket secondary drive, and auxiliary chain-hois�
	G. Electric Motors:  Provide high-starting torque, reversible, continuous-duty, Class A insulated, electric motors, complying with NEMA MG 1, with overload protection, sized to start, accelerate, and operate door in either direction, from any position, at �
	H. Remote-Control Station:  Provide momentary-contact, 3-button control station with push-button controls labeled "Open," "Close," and "Stop."
	1. Provide interior units, full-guarded, surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6, Type 1 enclosure.

	I. Obstruction Detection Device:  Provide each motorized door with indicated external automatic safety sensor able to protect full width of door opening.  Activation of sensor immediately stops and reverses downward door travel.
	1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction in door opening without contact between door and obstruction.
	a. Self-Monitoring Type:  Provide self-monitoring sensor designed to interface with door operator control circuit to detect damage to or disconnection of sensing device.  When self-monitoring feature is activated, door operates to close only with constant �


	J. Limit Switches:  Provide adjustable switches, interlocked with motor controls and set to automatically stop door at fully opened and fully closed positions.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Install door and operating equipment complete with necessary hardware, jamb and head mold strips, anchors, inserts, hangers, and equipment supports according to Shop Drawings, manufacturer's written instructions, and as specified.
	1. Install fire-rated doors to comply with NFPA 80.


	3.2 ADJUSTING
	A. Lubricate bearings and sliding parts; adjust doors to operate easily, free from warp, twist, or distortion for entire perimeter.

	3.3 DEMONSTRATION
	A. Startup Services:  Engage a factory-authorized service representative to perform startup services and to train Owner's maintenance personnel as specified below:
	1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	2. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, troubleshooting, servicing, preventive maintenance, and procedures for testing and resetting release devices.
	3. Review data in the maintenance manuals.  Refer to Division 1 Section "Contract Closeout."
	4. Review data in the maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data."
	5. Schedule training with Owner with at least 7 days' advance notice.




	08361-Sectional Overhead Doors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following types of sectional overhead doors:
	1. Insulated, power operated sectional overhead doors.
	2. Tracks configured for the following lift types:
	a. Vertical and High Lift.


	B. Related Sections include the following:
	1. Division 8 Section "Door Hardware" for lock cylinders and keying.
	2. Division 9 Section "Painting" for field-applied paint finish.
	3. Division 16 Section "Conductors and Cables" for electrical service and connections for powered operators, and accessories.
	4. Division 16 Section "Disconnect Switches and Circuit Breakers" for disconnect switches and circuit breakers for powered operators.


	1.3 DEFINITIONS
	A. Operation Cycle:  One complete cycle of a door begins with the door in the closed position.  The door is then moved to the open position and back to the closed position.

	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide sectional overhead doors capable of withstanding the effects of gravity loads and the following loads and stresses without evidencing permanent deformation of door components:
	B. Operation-Cycle Requirements:  Design sectional overhead door components and operator to operate for not less than 50,000 cycles.

	1.5 SUBMITTALS
	A. Product Data:  For each type and size of sectional overhead door and accessory.  Include details of construction relative to materials, dimensions of individual components, profiles, and finishes.  Provide roughing-in diagrams, operating instructions, a
	1. Motors:  Show nameplate data and ratings; characteristics; mounting arrangements; size and location of winding termination lugs, conduit entry, and grounding lug; and coatings.

	B. Shop Drawings:  For special components and installations not dimensioned or detailed in manufacturer's data sheets.
	1. Wiring Diagrams:  Detail wiring for power, signal, and control systems.  Differentiate between manufacturer-installed and field-installed wiring and between components provided by door manufacturer and those provided by others.

	C. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors available for units with factory-applied finishes.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer who is an authorized representative of the sectional overhead door manufacturer for both installation and maintenance of units required for this Project.
	B. Source Limitations:  Obtain sectional overhead doors through one source from a single manufacturer.
	1. Obtain operators and controls from the sectional overhead door manufacturer.

	C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of sectional overhead doors and accessories and are based on the specific system indicated.  Other manufacturers' systems with equal performance and dimensional characteris�


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. Clopay Building Products Co.
	2. Overhead Door Corporation.
	3. Raynor Garage Doors.
	4. Wayne Dalton


	2.2 STEEL SECTIONS
	A. Construct door sections from galvanized, structural-quality carbon-steel sheets complying with ASTM A 653, commercial quality, with a minimum yield strength of 33,000 psi and a minimum G60  zinc coating.
	1. Steel Sheet Exterior Face:  0.022 inch thick (24 guage).
	2. Exterior Section Face:  Flat.

	B. Fabricate door panels from a single sheet to provide sections not more than 24 inches high and nominally 2 inches  deep.  Roll horizontal meeting edges to a continuous, interlocking, keyed, rabbeted, shiplap, or tongue-in-groove weathertight seal, with �
	C. Enclose open section with not less than 0.064-inch galvanized steel channel end stiles welded in place.  Provide not less than 0.064-inch  galvanized intermediate stiles, cut to door section profile, spaced at not more than 48 inches  o.c., and welded i�
	D. Reinforce bottom section with a continuous channel or angle complying with bottom section profile and allowing installation of astragal.
	E. Reinforce sections with continuous horizontal and diagonal reinforcement, as required to stiffen door and for wind loading.  Provide galvanized steel bars, struts, trusses or strip steel, formed to depth and bolted or welded in place.
	F. Provide reinforcement for hardware attachment.
	G. Insulation:  Insulate inner core of steel sections with manufacturer's standard rigid cellular polystyrene or polyurethane thermal insulation, with maximum flame-spread and smoke-developed indices of 75 and 450, respectively, according to ASTM E 84; or �
	1. Steel Sheet Inside Face:  0.016 inch thick (27 guage).

	H. Fabricate sections so finished door assembly is rigid and aligned, with tight hairline joints, and free of warp, twist, and deformation.
	1. Apply manufacturer's standard primer to both door faces after forming, according to coating manufacturer's written instructions for application and minimum dry film thickness.


	2.3 TRACKS, SUPPORTS, AND ACCESSORIES
	A. Tracks:  Provide manufacturer's standard, galvanized steel track system, sized for door size and weight, designed for lift type indicated and clearances shown, and complying with ASTM A 653 , for minimum G60 zinc coating.  Provide complete track assembl�
	B. Track Reinforcement and Supports:  Provide galvanized steel track reinforcement and support members, complying with ASTM A 36 and ASTM A 123.  Secure, reinforce, and support tracks as required for door size and weight to provide strength and rigidity wi�
	C. Support and attach tracks to opening jambs with continuous angle welded to tracks and attached to wall.  Support horizontal (ceiling) tracks with continuous angle welded to track and supported by laterally braced attachments to overhead structural membe�
	D. Weatherseals:  Provide replaceable, adjustable, continuous, compressible weather-stripping gaskets of flexible vinyl, rubber, or neoprene fitted to bottom and at top of overhead door.
	1. Provide motor-operated doors with combination bottom weatherseal and sensor edge.


	2.4 HARDWARE
	A. General:  Provide heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-steel, or other corrosion-resistant fasteners, to suit door type.
	B. Hinges:  Provide heavy-duty galvanized steel hinges, of not less than 0.0747-inch- thick uncoated steel, at each end stile and at each intermediate stile, per manufacturer's written recommendations for door size.  Attach hinges to door sections through �
	C. Rollers:  Provide heavy-duty rollers, with steel ball bearings in case-hardened steel races, mounted with varying projections to suit slope of track.  Extend roller shaft through both hinges where double hinges are required.  Provide 3-inch- diameter ro�
	1. Case-hardened steel tires.

	D. Push/Pull Handles:  For push-up-operated or emergency-operated doors, provide galvanized steel lifting handles on each side of door.
	E. Slide Bolt:  Fabricate with side locking bolts to engage through slots in tracks for locking by padlock, located on single-jamb side, operable from inside only.
	F. Where door unit is power operated, provide safety interlock switch to disengage power supply when door is locked.

	2.5 COUNTERBALANCING MECHANISM
	A. Torsion Spring:  Operation by torsion-spring counterbalance mechanism consisting of adjustable-tension torsion springs, fabricated from oil-tempered-steel wire complying with ASTM A 229, Class II, mounted on a cross-header tube or steel shaft.  Connect �
	B. Cable Drums:  Provide cast-aluminum or gray-iron casting cable drums grooved to receive cable.  Mount counterbalance mechanism with manufacturer's standard ball-bearing brackets at each end of shaft.  Provide 1 additional midpoint bracket for shafts up �
	C. Cable Safety Device:  Include a spring-loaded, steel or bronze cam mounted to bottom door roller assembly on each side, designed to automatically stop door if either cable breaks.
	D. Bracket:  Provide anchor support bracket, as required to connect stationary end of spring to the wall, to level shaft and prevent sag.
	E. Provide a spring bumper at each horizontal track to cushion door at end of opening operation.

	2.6 ELECTRIC DOOR OPERATORS
	A. General:  Provide electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operational life specified, complete with electric motor and factory-prewired motor controls, starter, gear-reduction unit,�
	B. Comply with NFPA 70.
	C. Disconnect Device:  Provide hand-operated disconnect or mechanism for automatically engaging sprocket-chain operator and releasing brake for emergency manual operation while disconnecting motor, without affecting timing of limit switch.  Mount disconnec�
	D. Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency auxiliary operator.
	E. Provide 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.
	F. Door-Operator Type:  Provide unit consisting of electric motor and the following:
	1. Trolley or drawbar type, with V-belt primary drive, chain and sprocket secondary drive, and quick disconnect-release for manual operation.

	G. Electric Motors:  Provide high-starting torque, reversible, continuous-duty, Class A insulated, electric motors, complying with NEMA MG 1, with overload protection, sized to start, accelerate, and operate door in either direction, from any position, at �
	1. Coordinate wiring requirements and electrical characteristics of motors with building electrical system.
	2. Provide open dripproof-type motor, and controller with NEMA ICS 6, Type 1 enclosure.

	H. Remote-Control Station:  Provide momentary-contact, 3-button control station with push-button controls labeled "Open," "Close," and "Stop."
	I. Provide interior units, full-guarded, surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6, Type 1 enclosure
	J. Obstruction Detection Device:  Provide each motorized door with indicated external automatic safety sensor able to protect full width of door opening.  Activation of sensor immediately stops and reverses downward door travel.
	1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction in door opening without contact between door and obstruction.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine wall and overhead areas, including opening framing and blocking, with Installer present, for compliance with requirements for installation tolerances, clearances, and other conditions affecting performance of Work of this Section.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION
	A. General:  Install door, track, and operating equipment complete with necessary hardware, jamb and head mold strips, anchors, inserts, hangers, and equipment supports according to Shop Drawings, manufacturer's written instructions, and as specified.
	B. Fasten vertical track assembly to framing at not less than 24 inches o.c.  Hang horizontal track from structural overhead framing with angle or channel hangers welded and bolt fastened in place.  Provide sway bracing, diagonal bracing, and reinforcement�

	3.3 ADJUSTING
	A. Lubricate bearings and sliding parts; adjust doors to operate easily, free from warp, twist, or distortion and fitting weathertight for entire perimeter.
	B. Adjust belt-driven motors as follows:
	1. Use adjustable motor-mounting bases for belt-driven motors.
	2. Align pulleys and install belts.
	3. Tension belt according to manufacturer's written instructions.




	08380-Traffic Doors
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. High Impact Traffic Doors.
	B. Hardware and accessories.

	1.2 SUBMITTALS
	A. Submit under provisions of Section 01300.
	B. Product Data:  Manufacturer’s data sheets on each product to be used, including:
	1. Preparation instructions and recommendations
	2. Storage and handling requirements and recommendations
	3. Installation methods.
	4. Operation and maintenance data.


	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Store products in manufacturer’s unopened packaging until ready for installation.

	1.4 PRODUCT CONDITIONS
	A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results.  Do not install products under environmental conditions outside manufacturer’ absolute limits.
	1.5 WARRANTY
	A. Manufacturer’s standard two-year warranty that products are free of defects in material and workmanship, guaranteeing to replace (exclusive of freight and labor) parts proven defective within two years after date of shipment to purchaser.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Acceptable Manufacturer:  Eliason Corporation; P.O. Box 2128, Kalamazoo, MI 49003.  ASD. Tel: Tel: (800) 828-3655.  Fax: (800) 828-3577.  Email:  1TUdoors@eliasoncorp.comU1T; 1TUwww.eliasoncorp.comU1T.
	B. Substitutions:  Not permitted.

	2.2 HIGH IMPACT TRAFFIC DOORS
	A. High Impact Traffic Doors:  Double-ply reinforced ABS, ¼ inch (6mm) total thickness; textured finish both sides; heavy duty impact plate vertical back spline, ¼ inch (6 mm) thick each plate. (Model PMP-2)
	1. Panel Type:  Full length door panels.
	2. Window Size: 14 inches (356 mm) wide by 16 inches (406 mm) high.
	3. Window Frames:  ABS textured plastic.
	4. Glazing: Clear acrylic.

	2.3 HARDWARE AND ACCESSORIES
	A. Hinges:  Double Action Easy Swing® proprietary hinges.
	1. Finish:  Zinc coated



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Do not begin installation until substrates have been properly prepared.
	B. Verify jambs plumb and square.
	C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

	3.2 SUBMITTALS
	A. Clean surfaces thoroughly prior to installation.
	B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

	3.3 INSTALLATIONS
	A. Install in accordance with manufacturer’s instructions
	B. Minimum jamb construction of double studded 2 by 4 wood construction or equivalent.
	C. Reinforce hollow metal jambs at hardware locations.
	D. Steel channel jambs are required by heavy duty traffic doors.

	3.4 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.



	08410-Alum Entrance & Storefront
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Exterior storefront systems.

	B. Related sections include the following:
	1. Division 7 Section "Joint Sealants" for joint sealants installed as part of aluminum entrance and storefront systems.
	2. Division 8 Section "Glazing."


	1.3 SYSTEM DESCRIPTION
	A. General:  Provide aluminum entrance and storefront systems capable of withstanding loads and thermal and structural movement requirements indicated without failure, based on testing manufacturer's standard units in assemblies similar to those indicated 
	1. Air infiltration and water penetration exceeding specified limits.
	2. Framing members transferring stresses, including those caused by thermal and structural movement, to glazing units.

	B. Glazing:  Physically and thermally isolate glazing from framing members.
	C. Thermally Broken Construction:  Provide systems that isolate aluminum exposed to exterior from aluminum exposed to interior with a material of low thermal conductance.
	D. Wind Loads:  Provide entrance and storefront systems, including anchorage, capable of withstanding wind-load design pressures calculated according to requirements of authorities having jurisdiction or the American Society of Civil Engineers' ASCE 7, "Mi
	1. Deflection of framing members in a direction normal to wall plane is limited to 1/175 of clear span or 3/4 inch, whichever is smaller, unless otherwise indicated.
	2. Static-Pressure Test Performance:  Provide entrance and storefront systems that do not evidence material failures, structural distress, failure of operating components to function normally, or permanent deformation of main framing members exceeding 0.2 
	a. Test Pressure:  150 percent of inward and outward wind-load design pressures.
	b. Duration:  As required by design wind velocity; fastest 1 mile of wind for relevant exposure category.


	E. Seismic Loads:  Provide entrance and storefront systems, including anchorage, capable of withstanding the effects of earthquake motions calculated according to requirements of authorities having jurisdiction or ASCE 7, "Minimum Design Loads for Building�
	F. Dead Loads:  Provide entrance- and storefront-system members that do not deflect an amount which will reduce glazing bite below 75 percent of design dimension when carrying full dead load.
	1. Provide a minimum 1/8-inch clearance between members and top of glazing or other fixed part immediately below.

	G. Live Loads:  Provide entrance and storefront systems, including anchorage, that accommodate the supporting structures' deflection from uniformly distributed and concentrated live loads indicated without failure of materials or permanent deformation.
	H. Air Infiltration:  Provide entrance and storefront systems with permanent resistance to air leakage through fixed glazing and frame areas of not more than 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a static-air-pressure d�
	I. Water Penetration:  Provide entrance and storefront systems that do not evidence water leakage through fixed glazing and frame areas when tested according to ASTM E 331 at minimum differential pressure of 20 percent of inward-acting wind-load design pre�
	1. Uncontrolled water infiltrating systems or appearing on systems' normally exposed interior surfaces from sources other than condensation.  Water controlled by flashing and gutters that is drained back to the exterior and cannot damage adjacent materials�

	J. Thermal Movements:  Provide entrance and storefront systems, including anchorage, that accommodate thermal movements of systems and supporting elements resulting from the following maximum change (range) in ambient and surface temperatures without buckl�
	1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

	K. Structural-Support Movement:  Provide entrance and storefront systems that accommodate structural movements including, but not limited to, sway and deflection.
	L. Condensation Resistance:  Provide storefront systems with condensation resistance factor (CRF) of not less than 45 when tested according to AAMA 1503.1.
	M. Average Thermal Conductance:  Provide storefront systems with average U-values of not more than 0.63 Btu/sq. ft. x h x deg F when tested according to AAMA 1503.1.
	N. Dimensional Tolerances:  Provide entrance and storefront systems that accommodate dimensional tolerances of building frame and other adjacent construction.

	1.4 SUBMITTALS
	A. Product Data:  For each product specified.  Include details of construction relative to materials, dimensions of individual components, profiles, and finishes.
	B. Shop Drawings:  For entrance and storefront systems.  Show details of fabrication and installation, including plans, elevations, sections, details of components, provisions for expansion and contraction, and attachments to other work.
	C. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors available for units with factory-applied color finishes.
	D. Cutaway Sample:  Of each vertical-to-horizontal framing intersection of systems, made from minimum 6-inch lengths of full-size components and showing details of the following:
	1. Joinery.
	2. Anchorage.
	3. Expansion provisions.
	4. Glazing.
	5. Flashing and drainage.

	E. Installer Certificates:  Signed by manufacturer certifying that installers comply with specified requirements.
	F. Sealant Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating that materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with sealants; include joint sealant manufacturers�

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer to assume engineering responsibility and perform work of this Section who has specialized in installing entrance and storefront systems similar to those required for this Project and who is acce�
	B. Source Limitations:  Obtain each type of entrance and storefront system through one source from a single manufacturer.
	C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of entrance and storefront systems and are based on the specific systems indicated.  Other manufacturers' systems with equal performance characteristics may be considered. �
	1. Do not modify intended aesthetic effect, as judged solely by Architect, except with Architect's approval and only to the extent needed to comply with performance requirements.  Where modifications are proposed, submit comprehensive explanatory data to A�

	D. Welding Standards:  Comply with applicable provisions of AWS D1.2, "Structural Welding Code--Aluminum."

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating systems without field measurements.  Coordinate construction to ensure actual dimensions correspond to establis�


	1.7 WARRANTY
	A. General Warranty:  The special warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made�
	B. Special Warranty:  Submit a written warranty executed by the manufacturer agreeing to repair or replace components of entrance and storefront systems that fail in materials or workmanship within the specified warranty period.  Failures include, but are �
	1. Structural failures including, but not limited to, excessive deflection.
	2. Adhesive sealant failures.
	3. Cohesive sealant failures.
	4. Failure of system to meet performance requirements.
	5. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	6. Water leakage through fixed glazing and frame areas.

	C. Warranty Period:  2 years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	A. MANUFACTURERS
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Arch Amarlite.
	2. Butler Manufacturing Company; Vistawall Architectural Products.
	3. EFCO Corporation.
	4. Kawneer Company, Inc.
	5. Tubelite Architectural Systems.

	2.2 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated, complying with the requirements of standards indicated below.
	1. Sheet and Plate:  ASTM B 209.
	2. Extruded Bars, Rods, Shapes, and Tubes:  ASTM B 221.
	3. Extruded Structural Pipe and Tubes:  ASTM B 429.
	4. Bars, Rods, and Wire:  ASTM B 211.
	5. Welding Rods and Bare Electrodes:  AWS A5.10.

	B. Steel Reinforcement:  Complying with ASTM A 36 for structural shapes, plates, and bars; ASTM A 611 for cold-rolled sheet and strip; or ASTM A 570 for hot-rolled sheet and strip.
	C. Glazing as specified in Division 8 Section "Glazing."
	D. Glazing Gaskets:  Manufacturer's standard pressure-glazing system of black, resilient glazing gaskets, setting blocks, and shims or spacers, fabricated from an elastomer of type and in hardness recommended by system and gasket manufacturer to comply wit�
	E. Spacers, Setting Blocks, Gaskets, and Bond Breakers:  Manufacturer's standard permanent, nonmigrating types in hardness recommended by manufacturer, compatible with sealants, and suitable for system performance requirements.
	F. Secondary Sealant:  For use as weatherseal, compatible with structural silicone sealant and other system components with which it comes in contact, and that accommodates a 50 percent increase or decrease in joint width at the time of application when me�
	1. Color:  As selected by Architect from manufacturer's full range of colors.
	2. Neutral-cure silicone sealant with insulating-glass units.

	G. Framing system gaskets, sealants, and joint fillers as recommended by manufacturer for joint type.
	H. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements, except containing no asbestos, formulated for 30-mil thickness per coat.
	I. Sealants and joint fillers for joints at perimeter of entrance and storefront systems as specified in Division 7 Section "Joint Sealants."

	2.3 COMPONENTS
	A. Doors:  Provide manufacturer's standard 1-3/4-inch- (44.5-mm-) thick glazed doors with minimum 0.125-inch- (3.2-mm-) thick, extruded tubular rail and stile members.  Mechanically fasten corners with reinforcing brackets that are deep penetration and fil�
	1. Glazing Stops and Gaskets:  Provide manufacturer's standard snap-on extruded-aluminum glazing stops and preformed gaskets.
	2. Stile Design:  Wide stile; over 4 inches (101.6 mm) wide.

	B. Brackets and Reinforcements:  Provide manufacturer's standard brackets and reinforcements that are compatible with adjacent materials.  Provide nonstaining, nonferrous shims for aligning system components.
	C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.
	1. Reinforce members as required to retain fastener threads.
	2. Do not use exposed fasteners, except for hardware application.  For hardware application, use countersunk Phillips flat-head machine screws finished to match framing members or hardware being fastened, unless otherwise indicated.

	D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying with ASTM A 123 or ASTM A 153 requirements.
	E. E. cealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing, compatible with adjacent materials, and of type recommended by manufacturer.
	F. Weather Stripping:  Manufacturer's standard replaceable weather stripping as follows:
	1. Compression Weather Stripping:  Molded neoprene complying with ASTM D 2000 requirements or molded PVC complying with ASTM D 2287 requirements.
	2. Sliding Weather Stripping:  Wool, polypropylene, or nylon woven pile with nylon-fabric or aluminum-strip backing complying with AAMA 701 requirements.


	2.4 HARDWARE
	A. General:  Provide heavy-duty hardware units indicated in sizes, number, and type recommended by manufacturer for entrances indicated.  Finish exposed parts to match door finish, unless otherwise indicated.
	B. Ball-Bearing Butts:  ANSI/BHMA A156.1, Grade 1, 5-knuckle, 4-1/2-by-4-inch (101.6-by-114.3-mm) ball-bearing butts.  Provide nonremovable pins at hinges exposed to door outside and provide nonferrous hinges for applications exposed to weather.  Provide 3�
	C. Closers, General:  Comply with manufacturer's recommendations for closer size, depending on door size, exposure to weather, and anticipated frequency of use.
	1. Closing Cycle:  Comply with requirements of authorities having jurisdiction or the Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," whichever are more stringent.
	2. Opening Force:  Comply with the following maximum opening-force requirements for locations indicated:
	a. Exterior Doors:  15 lbf (67 N).
	b. Interior Doors:  5 lbf (22.2 N).


	D. Surface-Mounted Overhead Closers:  ANSI/BHMA A156.4, Grade 1.  Provide cover and the following:
	1. Mounting:  Hinge side.
	2. Hold Open:  Automatic, at angle selected by Architect from manufacturer's standard options.

	E. Door Stops:  ANSI/BHMA A156.16, Grade 1, floor- or wall-mounted door stop, as appropriate for door location indicated, with integral rubber bumper.
	F. Thumb Turns:  Manufacturer's standard cast-aluminum-alloy, inside thumb-turn cylinders.
	G. Cylinder Guard:  Manufacturer's standard hardened-steel security ring with retainer plate for inside stile wall that protects lock cylinder from removal by wrenches, prying, or sawing.
	H. Hook-Bolt Locks:  Manufacturer's standard mortise hook bolt with 5-ply laminated steel, hook-shaped throw bolt, and complying with ANSI/BHMA A156.5, Grade 1 requirements.
	I. Lockset Faceplates:  Manufacturer's standard extruded-aluminum faceplate for lock type indicated that lays flush with door stile.
	1. Provide radiused faceplate with weather sweep extending full length of lock at meeting stiles of pairs of doors.

	J. Radius Face Strikes:  Manufacturer's standard stainless-steel, radiused face strike with steel mounting plate and black-plastic dustbox.
	K. Manual Flush Bolts:  ANSI/BHMA A156.16, edge-mortised, lever-extension-type flush bolts.
	1. Locate flush bolts at top and bottom of inactive leaf of pairs of doors.

	L. Pull Handles:  As selected by Architect from manufacturer's full range of pull handles and plates.
	M. Push Bars:  As selected by Architect from manufacturer's full range of full-door-width, single-bar push bars.
	1. Provide push plate affixed to push bar.

	N. Thresholds:  At exterior doors, provide manufacturer's standard threshold with cutouts coordinated for operating hardware, with anchors and jamb clips, and not more than 1/2-inch- (12.7-mm-) high, with beveled edges providing a floor level change with a�
	1. Material:  Aluminum, mill finish.

	O. Weather Sweeps:  Manufacturer's standard weather sweep for application to exterior door bottoms and with concealed fasteners on mounting strips.

	2.5 FABRICATION
	A. General:  Fabricate components that, when assembled, will have accurately fitted joints with ends coped or mitered to produce hairline joints free of burrs and distortion.  After fabrication, clearly mark components to identify their locations in Projec�
	1. Fabricate components for head- and sill-receptor frame construction with shear-block construction at intermediate horizontal components.

	B. Forming:  Form shapes with sharp profiles, straight and free of defects or deformations, before finishing.
	C. Prepare components to receive concealed fasteners and anchor and connection devices.
	D. Reinforce doors and frames to receive surface-applied hardware.  Drilling and tapping for surface-applied hardware may be done at Project site.
	E. Fabricate components to drain water passing joints and condensation and moisture occurring or migrating within the system to the exterior.
	F. Welding:  Weld components to comply with referenced AWS standard.  Weld before finishing components to greatest extent possible.  Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  Remove weld spa�
	G. Glazing Channels:  Provide minimum clearances for thickness and type of glass indicated according to FGMA's "Glazing Manual."
	H. Metal Protection:  Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.  Where aluminum will contact concrete�
	I. Storefront:  Fabricate framing in profiles indicated for flush glazing (without projecting stops).  Provide subframes and reinforcing of types indicated or, if not indicated, as required for a complete system.  Factory assemble components to greatest ex�
	J. Entrances:  Fabricate door framing in profiles indicated.  Reinforce as required to support imposed loads.  Factory assemble door and frame units and factory install hardware to greatest extent possible.  Reinforce door and frame units as required for i�
	1. Exterior Doors:  Provide compression weather stripping at fixed stops.  At other locations, provide sliding weather stripping retained in adjustable strip mortised into door edge.
	2. Interior Doors:  Provide ANSI/BHMA A156.16 silencers at stops to prevent metal to metal contact.  Provide 3 silencers on strike jamb of single-door frames and 2 silencers on head of double-door frames.


	2.6 ALUMINUM FINISHES
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations relative to applying and designating finishes.
	B. 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 appearance of �
	C. Finish designations prefixed by AA conform to the system established by the Aluminum Association for designating aluminum finishes.
	D. Class I, Color Anodic Finish:  AA-M12C22A42/A44 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or th�
	1. Color: Dark bronze.


	2.7 STEEL PRIMING
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations relative to applying primer.
	B. Surface Preparation:  Perform manufacturer's standard cleaning operations to remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and rust, if present, from uncoated steel.
	C. Priming:  Apply manufacturer's standard corrosion-resistant primer immediately after surface preparation and pretreatment.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of entrance and storefront systems.  Do not proceed with installation until unsatisfactory conditions have bee�

	3.2 INSTALLATION
	A. General:  Comply with manufacturer's written instructions for protecting, handling, and installing entrance and storefront systems.  Do not install damaged components.  Fit frame joints to produce hairline joints free of burrs and distortion.  Rigidly s�
	B. Metal Protection:  Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.  Where aluminum will contact concrete�
	C. Install components to drain water passing joints and condensation and moisture occurring or migrating within the system to the exterior.
	D. Set continuous sill members and flashing in a full sealant bed to provide weathertight construction, unless otherwise indicated.  Comply with requirements of Division 7 Section "Joint Sealants."
	E. Install framing components plumb and true in alignment with established lines and grades without warp or rack of framing members.
	F. Install entrances plumb and true in alignment with established lines and grades without warp or rack.  Lubricate operating hardware and other moving parts according to hardware manufacturers' written instructions.
	1. Install surface-mounted hardware according to manufacturer's written instructions using concealed fasteners to greatest extent possible.

	G. Install glazing to comply with requirements of Division 8 Section "Glazing," unless otherwise indicated.
	1. Prepare surfaces that will contact structural sealant according to sealant manufacturer's written instructions to ensure compatibility and adhesion.  Preparation includes, but is not limited to, cleaning and priming surfaces.
	2. Install structural silicone sealant according to sealant manufacturer's written instructions.
	3. Mechanically fasten glazing in place until structural sealant is cured.
	4. Remove excess sealant from component surfaces before sealant has cured.

	H. Install secondary-sealant weatherseal according to sealant manufacturer's written instructions to provide weatherproof joints.  Install joint fillers behind sealant as recommended by sealant manufacturer.
	I. Install perimeter sealant to comply with requirements of Division 7 Section "Joint Sealants," unless otherwise indicated.
	J. Erection Tolerances:  Install entrance and storefront systems to comply with the following maximum tolerances:
	1. Variation from Plane:  Limit variation from plane or location shown to 1/8 inch in 12 feet; 1/4 inch over total length.
	2. Alignment:  Where surfaces abut in line, limit offset from true alignment to 1/16 inch.  Where surfaces meet at corners, limit offset from true alignment to 1/32 inch.
	3. Diagonal Measurements:  Limit difference between diagonal measurements to 1/8 inch .


	3.3 ADJUSTING AND CLEANING
	A. Adjust doors and hardware to provide tight fit at contact points and weather stripping, smooth operation, and weathertight closure.
	B. Remove excess sealant and glazing compounds, and dirt from surfaces.

	3.4 PROTECTION
	A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure entrance and storefront systems are without damage or deterioration at the time of Substantial Completion.



	08460-Automatic Entrance Door
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes automatic entrance door systems operating as follows:
	1. Swinging operation.

	B. Related Sections include the following:
	1. Division 8 Section "Aluminum Entrances and Storefronts" for entrances controlled by power door operators furnished separately from doors and frames.
	2. Division 8 Section "Door Hardware" for lock cylinders.
	3. Division 8 Section "Glazing" for glazing requirements for automatic entrance doors.
	4. Division 16 Sections for electrical connections, including conduit and wiring.


	1.3 DEFINITIONS
	A. Activation Device:  Device that, when actuated, sends an electrical signal to the door operator to open the door.
	B. Safety Device:  Device that prevents a door from opening or closing.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide automatic entrance door systems that have the following capabilities based on testing manufacturer's standard units in assemblies similar to those indicated for this Project:
	1. Thermal Movements:  Provide automatic entrance doors that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure
	a. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

	2. Operating Temperature Range:  Provide automatic entrance door operators capable of operating between minus 30 deg F and plus 140 deg F.
	3. Structural Performance:  Provide automatic entrance doors capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	a. Basic Wind Speed:  As indicated in miles per hour at 33 feet above grade.  Determine wind loads and resulting design pressures applicable to Project according to the following, based on mean roof heights above grade as indicated on Drawings:
	1) Wind Loads:  ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 6.4.2, "Analytic Procedure."


	4. Air Leakage:  Not more than 1.25 cfm/sq. ft. of door area when tested at an inward pressure differential of 1.57 lbf/sq. ft. according to ASTM E 283.
	5. Door Operator Performance:  Provide door operators that will open and close doors and maintain them in fully closed position when subjected to the design wind pressures for Project.
	6. Opening Force for Low-Energy Power-Operated Doors:  Provide operators that require no more than 15 lbf to stop door movement.


	1.5 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for automatic entrance doors.
	B. Shop Drawings:  Include plans, elevations, sections, details, hardware mounting heights, and attachments to other Work.
	1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field-installed wiring.

	C. Hardware Schedule:  Organize schedule into sets based on hardware specified.  Include name of item and manufacturer, and complete designation of every item required for each automatic entrance door.
	D. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors available for units with factory-applied color finishes.
	E. Product Certificates:  Signed by manufacturers of automatic entrance doors certifying that products furnished comply with emergency exit door requirements.
	F. Maintenance Data:  For door operators and control systems to include in maintenance manuals specified in Division 1.  Include instructions on how to perform safety tests, and the name, address, and telephone number of nearest authorized service represen�

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who is an authorized representative of the automatic entrance door 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. Manufacturer Qualifications:  A firm experienced in manufacturing systems similar to those indicated for this Project and with a record of successful in-service performance.
	1. Company Certificate:  Issued by the American Association of Automatic Door Manufacturers.

	C. Source Limitations:  Obtain automatic entrance doors through one source from a single manufacturer.
	D. Product Options:  Information on Drawings and in Specifications establishes requirements for system's aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of components �
	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.

	E. Welding Standards:  Comply with AWS D1.2, "Structural Welding Code--Aluminum."
	F. ANSI/BHMA Standards:  Comply with the following:
	1. ANSI/BHMA A156.10, "Power Operated Pedestrian Doors."
	2. ANSI/BHMA A156.19, "Power Assist and Low Energy Power Operated Doors."

	G. UL Standard:  Provide power door operators that comply with UL 325.
	H. Emergency Exit Door Requirements:  Comply with requirements of authorities having jurisdiction for automatic entrance doors serving as a required means of egress.

	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify automatic entrance door openings by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish opening dimensions and proceed with fabricating automatic entrance doors without field measurements.  Coordinate wall construction to ensure that actua�


	1.8 COORDINATION
	A. Coordinate size and location of recesses in concrete floors for recessed control mats for automatic entrance doors.  Concrete, reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place Concrete."
	B. Coordinate hardware with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish.  Coordinate hardware for automatic entrance doors with hardware required for the rest of Project.

	1.9 WARRANTY
	A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contract�
	B. Special Warranty:  Written warranty, executed by manufacturer agreeing to repair or replace components of the automatic entrance door system that fail in materials or workmanship within specified warranty period.  Failures include, but are not limited t�
	1. Lateral deflection of glass lite edges in excess of 1/175 of their length or 3/4 inch, whichever is less.
	2. Excessive air leakage.
	3. Faulty operation of operators and hardware.
	4. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	C. Warranty Period:  Three years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. Electromechanical-Operated Swinging Units:
	a. Besam Inc.
	b. Dor-O-Matic; an Ingersoll-Rand Company.
	c. Gyro Tech Entrances; Div. of Lanson Industries Inc.
	d. Horton Automatics; Div. of Overhead Door Corporation.
	e. KM Systems, Inc.
	f. RotoSwing; Div. of EFCO Corporation.
	g. Stanley Access Technologies; Div. of The Stanley Works.



	2.2 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated, complying with standards indicated below:
	1. Extruded:  ASTM B 221.
	2. Sheet and Plate:  ASTM B 209.
	3. Welding Rods and Bare Electrodes:  AWS A5.10.

	B. Glazing:  As specified in Division 8 Section "Glazing."
	C. Sealants and Joint Fillers:  Refer to Division 7 Section "Joint Sealants" for joints at perimeter of entrance system.
	D. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements, except containing no asbestos; formulated for 30-mil thickness per coat.

	2.3 AUTOMATIC ENTRANCE DOOR SYSTEMS
	A. General:  Provide manufacturer's standard automatic entrance door system, complete with doors, transom framing, operators, controls, activation devices, safety devices, and accessories as indicated.  Comply with the following:
	1. Configuration:  Swinging doors for two-way traffic.

	B. Activation Devices:  Activate doors by the following equipment:
	1. Infrared-scanner presence detector.

	C. Operator Safety Devices:  Control door opening and closing by the following equipment:
	1. Infrared-scanner presence detector.


	2.4 COMPONENTS
	A. Doors:  Provide manufacturer's standard 1-3/4-inch- thick glazed doors with minimum 0.125-inch- thick, extruded tubular stile and rail members.  Fabricate corners with mechanically fastened reinforcing brackets or by welding.  Incorporate concealed tie-�
	1. Glazing Stops and Gaskets:  Provide manufacturer's standard snap-on, extruded-aluminum, square glazing stops and preformed resilient glazing gaskets.
	2. Stile Design:  Wide stile; more than 4 inches wide.

	B. Framing Members:  Fabricate from extruded aluminum; formed-aluminum sheet or plate; or aluminum bar, rod, and wire.
	1. Main Extrusions:  Minimum wall thickness of 0.125 inch.
	2. Extruded Glazing Stops and Applied Trim:  Minimum wall thickness of 0.062 inch.

	C. Headers:  Fabricated from minimum 0.125-inch- thick, extruded aluminum or formed-aluminum sheet or plate.  Conceal operator and track in header, providing access by means of hinged or removable access panel to permit service and adjustment.  Secure pane�
	1. Concealed:  Fabricate header to match depth of framing and to extend full width of door opening.

	D. Brackets and Reinforcements:  Manufacturer's standard; compatible with adjacent materials.  Provide nonstaining, nonferrous shims for aligning system components.
	E. Fasteners and Accessories:  Manufacturer's standard corrosion resistant, nonstaining, nonbleeding; compatible with adjacent materials.
	1. Reinforcement:  Reinforce members as required to retain fastener threads.
	2. Exposed Fasteners:  Do not use exposed fasteners, except for hardware application.  For hardware application, use countersunk Phillips flat-head machine screws finished to match framing members or hardware being fastened, unless otherwise indicated.


	2.5 DOOR OPERATORS
	A. General:  Provide operators of size recommended by manufacturer for door size, weight, and movement; for condition of exposure; and for long-term, maintenance-free operation under normal traffic load for type of occupancy indicated.  Comply with the fol�
	1. Type:  Power operated, complying with ANSI/BHMA A156.10.
	2. Connections:  Provide connections for power and control wiring.
	3. Adjustment Features:  Operators shall be fully adjustable without removing entrance doors, as follows:
	a. Adjustable speed, including opening, closing, back check, and latch check.
	b. Adjustable time delay for length of time door remains open.
	c. Automatic door re-open if stopped while closing.

	4. Microprocessor Control:  System that automatically defines and sets opening and closing parameters.
	5. On/Off Feature:  Provide on/off/hold-open switch to control electric power to operator.

	B. Electromechanical Operators:  Self-contained overhead units, with power opening and closing mechanism indicated below.  Provide closing speed controlled by gear train and dynamic braking action of electric motor, with manual operation and spring closing�
	1. Closing Mechanism:  Power-assisted spring closing for overcoming wind and static pressures.
	2. Mounting:  Concealed.
	3. Manual Operation:  Operation shall require less than 15 lbf (67 N) to release a latch, 30 lbf (133 N) to set door in motion, and 15 lbf (67 N) to fully open door when power is off, according to ANSI/BHMA A156.19.


	2.6 ACTIVATION AND SAFETY DEVICES
	A. Infrared-Scanner Presence Detector:  Self-contained scanner detector consisting of an infrared presence-sensing device to activate door operator.  Sensing device shall be adjustable to provide detection patterns and sensitivity equivalent to those requi�
	B. Electrical Interlocks:  Unless units are equipped with self-protecting devices or circuits, provide electrical interlocks to prevent activation of operator when door is locked, latched, or bolted.

	2.7 HARDWARE
	A. General:  Refer to Division 8 Section "Door Hardware" for requirements for hardware items other than those indicated to be provided by automatic entrance door manufacturer.
	B. Ball-Bearing Butts:  ANSI/BHMA A156.1, Grade 1, five-knuckle, 4-1/2-by-4-inch ball-bearing butts.  Provide nonremovable pins at hinges exposed on outside of door, and provide nonferrous hinges for applications exposed to weather.  Provide three hinges a�
	C. Deadlocks:  Manufacturer's standard mortise deadlocks with minimum 1-inch- long throw bolt, complying with ANSI/BHMA A156.5, Grade 1 requirements.
	1. Cylinders:  On door exterior, as specified in Division 8 Section "Door Hardware."
	2. Mortise Cylinders:  Manufacturer's standard six-pin, mortise cylinders complying with ANSI/BHMA A156.5, Grade 1 requirements.
	3. Thumb Turns:  Manufacturer's standard cast aluminum alloy, inside thumb-turn cylinders on door interior.

	D. Push Bars:  As selected by Architect from manufacturer's full range of full-door-width, single push bars.
	E. Pull Handles:  As selected by Architect from manufacturer's full range of pull handles and plates.
	F. Thresholds:  At exterior doors, provide manufacturer's standard extruded-aluminum threshold in mill finish; not more than 1/2 inch high; with beveled edges providing a floor level change with a slope of not more than 1:2, with cutouts coordinated for op�
	G. Compression Weather Stripping:  Manufacturer's standard replaceable, compressible gaskets of molded neoprene complying with ASTM D 2000 or molded PVC complying with ASTM D 2287.  Include bumper-type gaskets at door stops and laps.
	H. Sweep Weather Stripping:  Manufacturer's standard replaceable weather stripping of wool, polypropylene, or nylon woven pile, with nylon-fabric or aluminum-strip backing, complying with AAMA 701.  Sweep weather stripping includes stripping at jamb, head,�

	2.8 FABRICATION
	A. General:  Fabricate automatic entrance door system components to designs, sizes, and thicknesses specified and to comply with indicated standards.
	B. Prefabrication:  Provide automatic entrance doors as prefabricated assemblies.  Complete fabrication, assembly, finishing, hardware application, and other work before shipment to Project site.
	1. Do not drill and tap for surface-mounted hardware items until time of installation at Project site.
	2. Perform fabrication operations, including cutting, fitting, forming, drilling, and grinding of metalwork in manner that prevents damage to exposed finish surfaces.  For hardware, perform these operations before applying finishes.
	3. Form shapes with sharp profiles, straight and free of defects or deformations, before finishing.
	4. Prepare components to receive concealed fasteners and anchor and connection devices.
	5. Fabricate components with accurately fitted joints with ends coped or mitered to produce hairline joints free of burrs and distortion.

	C. Welding:  Weld components to comply with referenced AWS standard.  Weld before finishing components to greatest extent possible.  Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  Remove weld spa�
	D. Glazing Channels:  Provide minimum clearances for thickness and type of glass indicated according to GANA's "Glazing Manual."
	E. Metal Protection:  Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.
	F. Hardware:  Install hardware, except surface-mounted hardware, at fabrication plant.  Remove only as required for final finishing operation and for delivery to and installation at Project site.
	G. Doors:  Fabricate doors in profiles indicated.  Reinforce as required to support imposed loads and for installing hardware.  Factory assemble door and frame units.
	1. Exterior Doors:  Provide compression weather stripping at fixed stops.  At locations without fixed stops, provide sweep weather stripping retained in adjustable strip mortised into door edge.

	H. Framing:  Fabricate tubular and channel frame assemblies in configuration indicated, with welded or mechanical joints according to manufacturer's standards.  Provide subframes and reinforcement of types indicated or, if not indicated, as needed for a co�
	1. Exterior Framing:  Fabricate components to drain water passing joints and condensation and moisture occurring or migrating within the system to the exterior.  Provide anchorage and alignment brackets for concealed support of assembly from the building s�


	2.9 ALUMINUM FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	C. Finish aluminum automatic entrance door system components to match adjacent aluminum curtain wall or storefront.
	D. Class I, Color Anodic Finish:  AA-M12C22A42/A44 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or th�
	1. Color:  Dark bronze.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances, header support, and other conditions affecting performance of automatic entrance doors.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Templates and Diagrams:  Furnish templates, diagrams, and other data to fabricators and installers of related work, as necessary for coordinating automatic entrance door installation.

	3.3 INSTALLATION
	A. General:  Comply with automatic entrance door manufacturer's written installation instructions, unless more stringent requirements are indicated.  Do not install damaged components.  Fit frame joints to produce hairline joints free of burrs and distorti�
	B. Metal Protection:  Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.  Where aluminum will contact concrete�
	C. Entrances:  Install entrances plumb and true in alignment with established lines and grades without warp or rack of framing members and doors.  Anchor securely in place.  Lubricate operating hardware and other moving parts.
	1. Install surface-mounted hardware using concealed fasteners to greatest extent possible.
	2. Set header assemblies, operating brackets, and guides level and true to location with anchorage for permanent support.
	3. Install components to drain water passing joints and condensation and moisture occurring or migrating within the system to the exterior.

	D. Door Operators:  Install door operator system, including control wiring, as follows:
	1. Refer to Division 16 Sections for connection to electrical power distribution system.

	E. Activation and Safety Devices:  Install control devices and wiring, including connections to door operators, as follows:
	1. Infrared-Scanner Presence Detectors:  Install scanners on both interior and exterior sides of each automatic entrance door as indicated.

	F. Glazing:  Comply with installation requirements in Division 8 Section "Glazing," unless otherwise indicated.
	G. Sealants:  Comply with requirements in Division 7 Section "Joint Sealants" for installing sealants, fillers, and gaskets.
	1. Set continuous thresholds and flashing in a full sealant bed to provide weathertight construction, unless otherwise indicated.
	2. Seal frame perimeter with sealant to provide weathertight construction, unless otherwise indicated.


	3.4 ADJUSTING
	A. Adjust door operators, controls, and hardware for smooth and safe operation and for weathertight closure.
	B. Readjust door operators and controls after repeated operation of completed installation equivalent to three days' use by normal traffic (100 to 300 cycles).  Lubricate hardware, operating equipment, and other moving parts.

	3.5 CLEANING AND PROTECTION
	A. Clean glass and aluminum surfaces promptly after installation.  Remove excess glazing and sealant compounds, dirt, and other substances.  Repair damaged finish to match original finish.
	1. Comply with requirements in Division 8 Section "Glazing" for cleaning and maintaining glass.

	B. Provide final protection and maintain conditions, including limiting construction traffic, that ensure automatic entrance doors are without damage or deterioration at time of Substantial Completion.



	08710-Door Hardware
	08800-Glazing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Condi-tions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes glazing for the following products and applications, including those speci-fied in other Sections where glazing requirements are specified by reference to this Section:
	1. Windows.
	2. Doors.
	3. Glazed entrances.
	4. Interior borrowed lites.
	5. Storefront framing.


	1.3 DEFINITIONS
	A. Manufacturer:  A firm that produces primary glass or fabricated glass as defined in referenced glazing publications.
	B. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	C. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintain-ing and cleaning coated glass contrary to manufacturer's written in
	D. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintain-ing and cleaning laminated glass contrary to manufacturer's writ
	E. Deterioration of Insulating Glass:  Failure of the hermetic seal under normal use that is attrib-uted to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning insulating glass contrary to manufa

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, and inst
	B. Glass Design:  Glass thicknesses indicated are minimums and are for detailing only.  Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites for various size openings in nominal thicknesses indicated, but not�
	1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, according to the following requirements:
	a. Specified Design Wind Loads:  As indicated on the Drawings.
	b. Maximum Lateral Deflection:  For the following types of glass supported on all four edges, provide thickness required that limits center deflection at design wind pres-sure to 1/50 times the short side length or 1 inch , whichever is less.
	1) For monolithic-glass lites heat treated to resist wind loads.
	2) For insulating glass.
	3) For laminated-glass lites.



	C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the fol-lowing maximum change (range) in ambient and surface temperatures acting on glass framing members and glazing components.  Base engineering calculation on surfa�
	1. Temperature Change:  120 deg F , ambient; 180 deg F , material surfaces.

	D. Thermal and Optical Performance Properties:  Provide glass with performance properties speci-fied based on manufacturer's published test data.

	1.5 SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Samples:  For the following products, in the form of 12-inch- square Samples for glass.
	1. Each color of tinted float glass.
	2. Coated vision glass.
	3. Insulating glass for each designation indicated.

	C. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in pre-paring a schedule listing glass types and thicknesses for each size opening and location.
	D. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that products furnished comply with requirements.
	E. Warranties:  Special warranties specified in this Section.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed glazing similar in material, design, and extent to that indicated for Project and whose work has resulted in construction with a record of successful in-service performance.
	B. Source Limitations for  Glass:  Obtain glass from one primary-glass manufacturer.
	C. Safety Glass:  Category II materials complying with testing requirements in 16 CFR 1201 and ANSI Z97.1.
	1. Subject to compliance with requirements, permanently mark safety glass with certification label of Safety Glazing Certification Council or another certification agency acceptable to authorities having jurisdiction.

	D. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these pub-lications for glazing terms not otherwise defined in this Section �
	1. A Publications:  GANA'S "Glazing Manual" and "Laminated Glass Design Guide."
	2. SIGMA Publications:  SIGMA TM-3000, "Vertical Glazing Guidelines," and SIGMA TB-3001, "Sloped Glazing Guidelines."

	E. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of the following inspecting and testing agency:
	1. Insulating Glass Certification Council.
	2. Associated Laboratories, Inc.
	3. National Accreditation and Management Institute.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions and as needed to pre-vent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. For insulating-glass units that will be exposed to substantial altitude changes, comply with insu-lating-glass manufacturer's written recommendations for venting and sealing to avoid hermetic seal ruptures.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate tempera-ture conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or othe�

	1.9 WARRANTY
	A. General Warranty:  Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addi-tion to, and run concurrent with, other warranties made by Contr�
	B. Manufacturer's Special Warranty on Insulating Glass:  Written warranty, made out to Owner and signed by insulating-glass manufacturer agreeing to furnish replacements for insulating-glass units that deteriorate as defined in "Definitions" Article, f.o.b�
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PRODUCTS AND MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, products that may be incorpo-rated into the Work include, but are not limited to, the products indicated in schedules at the end of Part 3.

	2.2 PRIMARY FLOAT GLASS
	A. Float Glass:  ASTM C 1036, Type I (transparent glass, flat), Quality q3 (glazing select); class as indicated in schedules at the end of Part 3.

	2.3 HEAT-TREATED FLOAT GLASS
	A. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed, unless otherwise indicated.
	B. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent glass, flat); Quality q3 (glazing select); class, kind, and condition as indicated in schedules at the end of Part 3.

	2.4 INSULATING GLASS
	A. Insulating-Glass Units:  Preassembled units consisting of sealed lites of glass separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units and with requirements specified in this Article and in the Insulating-Glass Schedule �
	1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to resist thermal stresses induced by differential shading of individual glass lites and to comply with glass design requirements specified in "Performance Requireme�

	B. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated in the Insulating-Glass Schedule at the end of Part 3 are nominal and the overall thicknesses of units are meas-ured perpendicularly from outer surfaces of glass lites at unit's ed�
	C. Sealing System:  Dual seal, with primary and secondary sealants as follows:
	1. Manufacturer's standard sealants.

	D. Spacer Specifications:  Manufacturer's standard spacer material and construction.

	2.5 GLAZING GASKETS
	A. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames with molded corner units and zipper lock strips, complying with ASTM C 542, black.
	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of mate-rial indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness required to maintain watertight seal:
	1. Neoprene.
	2. EPDM.
	3. Silicone.
	4. Thermoplastic polyolefin rubber.
	5. Any material indicated above.


	2.6 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing stan-dard, requirements of manufacturers of glass and other glazing materials for application indi-cated, and with a proven record of compatibility with surfaces c�
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85, plus or minus 5.
	D. D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness re-quired 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 per-formance.
	G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to ob-tain fire-resistance rating.

	2.7 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS
	A. Fabricate glass and other glazing products in sizes required to glaze openings indicated for Pro-ject, with edge and face clearances, edge and surface conditions, and bite complying with writ-ten instructions of product manufacturer and referenced glazi�
	B. Grind smooth and polish exposed glass edges.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing glazing, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and off-sets at corners.
	2. Presence and functioning of weep system.
	3. Minimum required face or 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.

	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. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, mini-mum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project conditions during installation.
	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 dam-age or other imperfections that, when installed, could weaken glass �
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by pre-construction sealant-substrate 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 the length plus width is larger than 50 inches (1270 mm) as follows:
	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 required �
	2. Provide 1/8-inch 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.

	3.4 GASKET GLAZING (DRY)
	A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with stretch allowance 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. Center glass lites in openings on setting blocks and press firmly against soft compression gas-ket by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and w�
	D. Install gaskets so they protrude past face of glazing stops.

	3.5 PROTECTION AND CLEANING
	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, including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove them immediately as recommended by g�
	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 build-up of dirt, scum, alkaline deposits, or stains; remove as recommended by glass �
	D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, including natural causes, accidents, and vandalism, during construction period.
	E. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended by glass manufacturer.



	09260-Gypsum Board Assemblies
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Interior gypsum wallboard.
	2. Water resistant wallboard
	3. Tile backing panels.
	4. Non-load-bearing steel framing.

	B. Related Sections include the following:
	1. Division 9 Section "Ceramic Tile" for cementitious backer units installed as substrates for ceramic tile.


	1.3 DEFINITIONS
	A. Gypsum Board Terminology:  Refer to ASTM C 11 for definitions of terms for gypsum board assemblies not defined in this Section or in other referenced standards.

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

	1.5 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing and inspecting agency acc
	1. Fire-Resistance-Rated Assemblies:  Indicated by design designations from UL's "Fire Resistance Directory."


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in original packages, containers, or bundles bearing brand name and identification of manufacturer or supplier.
	B. Store materials inside under cover and keep them dry and protected against damage from weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.  Stack gypsum panels flat to prevent sagging.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.


	PART 2 -  PRODUCTS
	2.1 STEEL SUSPENDED CEILING AND SOFFIT FRAMING
	A. Grid Suspension System for Interior Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	a. Delta Star, Inc., Superior Metal Trim; Superior Flex Track System (SFT).
	b. Metal-Lite, Inc.; Slotted Track.
	c. Armstrong World Industries, Inc.; Furring Systems/Drywall.
	d. USG Interiors, Inc.; Drywall Suspension System.


	2.2 STEEL PARTITION FRAMING
	A. Components, General:  As follows:
	1. Comply with ASTM C 754 for conditions indicated.
	2. Steel Sheet Components:  Complying with ASTM C 645 requirements for metal and with manufacturer's standard corrosion-resistant zinc coating.

	B. Steel Studs and Runners:  ASTM C 645.
	1. Minimum Base Metal Thickness: 0.0179 inch.
	2. Depth:  As indicated.

	C. Deep-Leg Deflection Track:  ASTM C 645 top runner with 2-inch- deep flanges.
	D. Proprietary Deflection Track:  Steel sheet top runner manufactured to prevent cracking of gyp-sum board applied to interior partitions resulting from deflection of structure above; in thickness indicated for studs and in width to accommodate depth of st�
	1. Available Product:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

	E. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	2.3 INTERIOR GYPSUM WALLBOARD
	A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each area and correspond with support system indicated.
	B. Gypsum Wallboard:  ASTM C 36.
	1. Regular Type:
	a. Thickness:  As indicated.
	b. Long Edges:  Tapered.
	c. Location:  As indicated.

	2.  Type X:
	a. Thickness:  As indicated.
	b. Long Edges:  Tapered.
	c.  Location: Where required for fire-resistance-rated assembly.



	2.4 WATER RESISTANT GYPSUM WALL BOARD
	A. Water-Resistant Gypsum Backing Board:  ASTM C 630 and as follows:
	1. Type:  Regular, unless otherwise indicated.
	2. Type:  Type X where required for fire-resistance-rated assemblies and where indicated.
	3. Thickness:  5/8 inch , unless otherwise indicated.


	2.5 TILE BACKING PANELS
	A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each area and correspond with support system indicated.
	B. Glass-Mat, Water-Resistant Backing Board:  ASTM C 1178/C 1178M.
	1. Available Product:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, "Dens-Shield Tile Backer" manufactured by G-P Gypsum Corp.
	3. Core:  As indicated.


	2.6 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc.
	2. Shapes:
	a. Cornerbead:  Use at outside corners.
	b. LC-Bead (J-Bead):  Use at exposed panel edges.
	c. L-Bead:  Use where indicated.
	d. U-Bead:  Use where indicated.
	e. Expansion (Control) Joint:  Use where indicated.
	f. Curved-Edge Cornerbead:  With notched or flexible flanges; use at curved openings.



	2.7 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475.
	B. Joint Tape:
	1. Interior Gypsum Wallboard:  Paper.
	2. Exterior Gypsum Soffit Board:  Paper.
	3. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh.
	4. Tile Backing Panels:  As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compati-ble with other compounds applied on previous or for successive coats.
	1. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use drying-type, all-purpose compound.
	2. Fill Coat:  For second coat, use drying-type, all-purpose compound.
	3. Finish Coat:  For third coat, use drying-type, all-purpose compound.
	4. Skim Coat:  For final coat of Level 5 finish, drying-type, all-purpose compound.

	D. Joint Compound for Tile Backing Panels:
	1. Water-Resistant Gypsum Backing Board:  Use setting-type taping and setting-type, sand-able topping compounds.
	2. Glass-Mat, Water-Resistant Backing Panel:  As recommended by manufacturer.
	3. Cementitious Backer Units:  As recommended by manufacturer.


	2.8 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. Fastening Adhesive:
	1. Wood:  ASTM C 557.
	2. Steel:  Adhesive recommended for attaching panels to steel framing.

	D. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.

	E. Isolation Strip at Exterior Walls:
	1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), nonperforated.
	2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.

	F. 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.

	G. Polyethylene Vapor Retarder:  As specified in Division 7 Section "Building Insulation."


	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.  Proceed with installation only after u�

	3.2 INSTALLING STEEL FRAMING, GENERAL
	A. Installation Standards:  ASTM C 754, and ASTM C 840 requirements that apply to framing installation.
	B. Install supplementary framing, blocking, and bracing at terminations in gypsum board assemblies to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnish-ings, or similar construction.  Comply with details indicated and�
	C. Isolate steel framing from building structure at locations indicated to prevent transfer of loading imposed by structural movement.
	1. Isolate partition framing and wall furring where it abuts structure, except at floor.  Install slip-type joints at head of assemblies that avoid axial loading of assembly and laterally support assembly.
	a. Use deep-leg deflection track where stud walls tie directly to structure except at floor and as otherwise indicated on the Drawings.
	b. Use proprietary firestop track at all fire rated assemblies and where indicated.


	D. Do not bridge building control and expansion joints with steel framing or furring members.  Frame both sides of joints independently.

	3.3 INSTALLING STEEL PARTITION AND SOFFIT FRAMING
	A. Install tracks (runners) at floors, ceilings, and structural walls and columns where gypsum board assemblies abut other construction.
	1. Where studs are installed directly against exterior walls, install foam-gasket isolation strip between studs and wall.

	B. Installation Tolerance:  Install each steel framing and furring member so fastening surfaces vary not more than 1/8 inch from the plane formed by the faces of adjacent framing.
	C. Extend partition framing full height to structural supports or substrates above suspended ceil-ings, except where partitions are indicated to terminate at suspended ceilings.  Continue fram-ing over frames for doors and openings and frame around ducts p�
	1. Cut studs 1/2 inch short of full height to provide perimeter relief.
	2. For fire-resistance-rated partitions that extend to the underside of floor/roof slabs and decks or other continuous solid-structure surfaces to obtain ratings, install framing around structural and other members extending below floor/roof slabs and deck�
	a. Terminate partition framing at suspended ceilings where indicated.


	D. Install steel studs so flanges point in the same direction and leading edge or end of each panel can be attached to open (unsupported) edges of stud flanges first.
	E. Frame door openings to comply with GA-600 and with gypsum board manufacturer's applicable written recommendations, unless otherwise indicated.  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple �
	1. Install two studs at each jamb, unless otherwise indicated.
	2. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clear-ance from jamb stud to allow for installation of control joint.
	3. Extend jamb studs through suspended ceilings and attach to underside of floor or roof structure above.

	F. Frame openings other than door openings the same as required for door openings, unless oth-erwise indicated.  Install framing below sills of openings to match framing required above door heads.
	G. Z-Furring Members:
	1. Erect insulation vertically and hold in place with Z-furring members spaced 24 inches o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange ex-tending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel.  At interior corners, space second member n�

	H. Polyethylene Vapor Retarder:  Install to comply with requirements specified in Division 7 Sec-tion "Building Insulation."

	3.4 APPLYING AND FINISHING PANELS, GENERAL
	A. Gypsum Board Application and Finishing Standards:  ASTM C 840 and GA-216.
	B. Install sound attenuation blankets before installing gypsum panels, unless blankets are readily installed after panels have been installed on one side.
	C. Install ceiling board panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in the central area of each ceiling.  Stagger abutting end joints of adja-cent panels not less than one framing member.
	D. Install gypsum panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels.  Do not force into place.
	E. 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 opposite�
	F. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	G. Attach gypsum panels to framing provided at openings and cutouts.
	H. Form control and expansion joints with space between edges of adjoining gypsum panels.
	I. Cover both faces of steel stud partition 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 rat-ings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect open concrete coffers, concrete joists, and other structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by coffers, joists, and other structural members; allow 1/4�

	J. Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations, and trim edges with U-bead edge trim where edges of gypsum panels are exposed.  Seal joints �
	K. Space fasteners in gypsum panels according to referenced gypsum board application and fin-ishing standard and manufacturer's written recommendations.
	1. Space screws a maximum of 12 inches o.c. for vertical applications.

	L. Space fasteners in panels that are tile substrates a maximum of 8 inches o.c.

	3.5 PANEL APPLICATION METHODS
	A. Single-Layer Application:
	1. 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 board.

	2. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.

	B. Multilayer Application 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 f�
	1. 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 of base �

	C. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws.
	D. Multilayer Fastening Methods:  Fasten base layers and face layers separately to supports with screws.
	E. 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 temporarily br�
	F. Tile Backing Panels:
	1. Water-Resistant Gypsum Backing Board:  Install at showers, tubs, and where indicated.  Install with 1/4-inch gap where panels abut other construction or penetrations.
	2. Glass-Mat, Water-Resistant Backing Panel:  Comply with manufacturer's written installa-tion instructions and install at locations indicated to receive tile.  Install with 1/4-inch gap where panels abut other construction or penetrations.
	3. Areas Not Subject to Wetting:  Install standard gypsum wallboard panels to produce a flat surface except at showers, tubs, and other locations indicated to receive water-resistant panels.
	4. Where tile backing panels abut other types of panels in the same plane, shim surfaces to produce a uniform plane across panel surfaces.


	3.6 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasten-ers used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.

	3.7 FINISHING GYPSUM BOARD ASSEMBLIES
	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 adja�
	B. Prefill open joints and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to ASTM C 840, for locations indicated:
	1. Level 1:  Embed tape at joints in ceiling plenum areas, concealed areas, and where indicated, unless a higher level of finish is required for fire-resistance-rated assemblies and sound-rated assemblies.
	2. Level 2:  Embed tape and apply separate first coat of joint compound to tape, fasteners, and trim flanges where panels are substrate for tile and where indicated panels are substrate for acoustical tile.
	3. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint compound to tape, fasteners, and trim flanges.

	E. Glass-Mat Gypsum Sheathing Board:  Finish according to manufacturer's written instructions for use as exposed soffit board.
	F. Glass-Mat, Water-Resistant Backing Panels:  Finish according to manufacturer's written instructions.
	G. Cementitious Backer Units:  Finish according to manufacturer's written instructions.



	09310-Ceramic Tile
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Porcelain and Quarry tile.
	2. Glazed wall tile and tile base.

	B. Related Sections include the following:
	1. Division 3 Section "Cast-in-Place Concrete" for monolithic slab finishes specified for tile substrates.
	2. Division 7 Section "Joint Sealants" for sealing of expansion, contraction, control, and isolation joints in tile surfaces.
	3. Division 9 Section "Gypsum Board Assemblies" for cementitious backer units installed in gypsum wallboard assemblies.


	1.3 SUBMITTALS
	A. Product Data:  For each type of tile, mortar, grout, and other products specified.
	B. Samples for Verification:  Of each item listed below, prepared on Samples of size and construction indicated.  Where products involve normal color and texture variations, include Sample sets showing the full range of variations expected.
	1. Each type and composition of tile and for each color and texture required, at least 12 inches square, mounted on braced cementitious backer units, and with grouted joints us-ing product complying with specified requirements and approved for completed wo
	2. Full-size units of each type of trim and accessory for each color required.
	3. Metal edge strips in 6-inch lengths.

	C. Qualification Data:  For firms and persons specified in the "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names of architects and owners, and other in

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer who has completed tile installations similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.
	B. Source Limitations for Tile:  Obtain each color, grade, finish, type, composition, and variety of tile from one source with resources to provide products from the same production run for each contiguous area of consistent quality in appearance and physi�
	C. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from a single manufacturer and each aggregate from one source or producer.
	D. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from one source and by a single manufacturer for each product:
	1. Cementitious backer units.
	2. Joint sealants.
	3. Waterproofing.


	1.5 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 requirement of ANSI A137.1 for labeling sealed tile packages.
	B. Prevent damage or contamination to materials by water, freezing, foreign matter, and other causes.
	C. Handle tile with 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 tile.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is completed and ambient temperature and humidity conditions are being maintained to comply with referenced standards and manufacturer's written instructions.

	1.7 EXTRA MATERIALS
	A. Deliver extra materials to Owner.  Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels de-scribing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount in-stalled, for each type, composition, color, pattern, and size indicated.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide products indicated in the ceramic tile installation schedules at the end of this Section.
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Tile Products:
	a. American Olean Tile Company.
	b. Crossville Tile Corporation.
	c. Dal-Tile Corporation.
	d. Florida Tile Industries, Inc.
	a. American Olean Tile Company.
	b. Dal-Tile Corporation.
	c. DAP, Inc.
	d. Laticrete International, Inc.


	C. Manufacturers:  Subject to compliance with requirements, provide products as indicated.

	2.2 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, "Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated.
	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI standards referenced in "Setting Materials" and "Grouting Materials" articles.
	C. Factory Blending:  For tile exhibiting color variations within the ranges selected during Sample submittals, blend tile in the factory and package so tile units taken from one package show the same range in colors as those taken from other packages and �

	2.3 TILE PRODUCTS
	A. Unglazed Ceramic Mosaic Tile:  Provide factory-mounted flat tile complying with the following requirements:
	1. Composition:  Impervious natural clay.
	2. Module Size:  Per finish schedule on drawings
	3. Nominal Thickness:  Per finish schedule on drawings.
	4. Face:  Plain with cushion edges.

	B. Unglazed Quarry Tile:  Provide square-edged flat tile complying with the following requirements:
	1. Wearing Surface:  Nonabrasive.
	2. Thickness:  3/8 inch.
	3. Face:  Plain.

	C. Trim Units:  Provide tile trim units to match characteristics of adjoining flat tile and to comply with the following requirements:
	1. Size:  As indicated, coordinated with sizes and coursing of adjoining flat tile where applicable.
	2. Shapes:  As follows, selected from manufacturer's standard shapes:
	a. Wainscot Cap for Thin-Set Mortar Installations:  Surface bullnose.
	b. External Corners for Thin-Set Mortar Installations:  Surface bullnose.
	c. Internal Corners:  Field-butted square corners, except with coved base and cap angle pieces designed to member with stretcher shapes.



	2.4 SETTING MATERIALS
	A. Portland Cement Mortar Installation Materials:  Provide materials complying with ANSI A108.1A and as specified below:
	1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15), or polyethylene sheeting ASTM D 4397, 4.0 mils thick.
	2. Latex additive (water emulsion) described below, serving as replacement for part or all of gaging water, of type specifically recommended by latex additive manufacturer for use with job-mixed portland cement and aggregate mortar bed.
	a. Latex Additive:  Manufacturer's standard.


	B. Dry-Set Portland Cement Mortar:  ANSI A118.1.
	1. For wall applications, provide nonsagging, latex-portland cement mortar complying with ANSI A118.4 for mortar of this type defined in Section F-2.1.2.

	C. Latex-Portland Cement Mortar:  ANSI A118.4, composed as follows:
	1. Prepackaged Dry-Mortar Mix:  Factory-prepared mixture of portland cement; dry, redispersible, ethylene vinyl acetate additive; and other ingredients to which only water needs to be added at Project site.
	a. For wall applications, provide nonsagging, latex-portland cement mortar complying with ANSI A118.4 for mortar of this type defined in Section F-2.1.2.

	2. Mixture of Dry-Mortar Mix and Latex Additive:  Mixture of prepackaged dry-mortar mix and liquid-latex additive complying with the following requirements:
	a. Latex Additive:  Styrene butadiene rubber.


	D. Conductive Dry-Set Mortar:  ANSI A118.2.
	E. Water-Cleanable, Tile-Setting Epoxy Adhesive:  ANSI A118.3.

	2.5 GROUTING MATERIALS
	A. Dry-Set Grout:  ANSI A118.6, color as indicated.
	B. Latex-Portland Cement Grout:  ANSI A118.6 for materials described in Section H-2.4, composed as follows:
	1. Factory-Prepared, Dry-Grout Mixture:  Factory-prepared mixture of portland cement; dry, redispersible, ethylene vinyl acetate additive; and other ingredients to produce the following:
	a. Unsanded grout mixture for joints 1/8 inch and narrower.
	b. Sanded grout mixture for joints 1/8 inch and wider.

	2. Mixture of Dry-Grout Mix and Latex Additive:  Mixture of factory-prepared, dry-grout mix and latex additive complying with the following requirements:
	a. Unsanded Dry-Grout Mix:  Dry-set grout complying with ANSI A118.6 for materials described in Section H-2.3, for joints 1/8 inch and narrower.
	b. Sanded Dry-Grout Mix:  Commercial portland cement grout complying with ANSI A118.6 for materials described in Section H-2.1, for joints 1/8 inch and wider.
	c. Latex Additive:  Styrene butadiene rubber.


	C. Colors, Textures, and Patterns:  Architect will select from Manufacturers range of color samples..
	D. Grout Sealer:  Provide Bonsal Grout Sealer as manufactured by W.R. Bonsal Co. or equivalent.

	2.6 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. 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.

	2.7 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 from oil, waxy films, and cur-ing compounds; and within flatness tolerances required by referenced ANSI A108 series of tile installation standards for installations indicated.
	2. 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 before installing tile.
	3. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust latter in consultation with Architect.

	B. Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove coatings, including curing compounds, and other substances that contain soap, wax, oil, or silicone and are incompatible with tile-setting materials by using a terrazzo or concrete grinder, a drum sander, or a polishing machine equipped with a he�
	B. Provide concrete substrates for tile floors installed with dry-set or latex-portland cement mortars that comply with flatness tolerances specified in referenced ANSI A108 series of tile installation standards for installations indicated.
	1. Use trowelable leveling and patching compounds per tile-setting material manufacturer's written instructions to fill cracks, holes, and depressions.
	2. Remove protrusions, bumps, and ridges by sanding or grinding.

	C. Blending:  For tile exhibiting color variations within the ranges selected during Sample submit-tals, verify that tile has been blended in the factory and packaged so tile units taken from one package show the same range in colors as those taken from ot�

	3.3 INSTALLATION, GENERAL
	A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 series of tile installation standards in "Specifications for Installation of Ceramic Tile" that apply to types of setting and grouting materials and to methods indicated in ceramic tile i�
	B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation."  Comply with TCA installation methods indicated in ceramic tile installation schedules.
	C. Extend tile work into recesses and under or behind equipment and fixtures to form a complete covering without interruptions, unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint align�
	D. 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 electrical o�
	E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining tiles on floor, base, walls, and trim are the same size.  Lay out tile work and center tile fields in both directions in each space or on each wall are�
	F. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installing ti�
	1. Locate joints in tile surfaces directly above joints in concrete substrates.

	G. Grout tile to comply with the requirements of the following tile installation standards:
	1. For ceramic tile grouts (sand-portland cement, dry-set, commercial portland cement, and latex-portland cement grouts), comply with ANSI A108.10.
	2. For chemical-resistant epoxy grouts, comply with ANSI A108.6.


	3.4 FLOOR TILE INSTALLATION
	A. General:  Install tile to comply with requirements in the Ceramic Tile Floor Installation Schedule, including those referencing TCA installation methods and ANSI A108 series of tile installation standards.
	B. Joint Widths:  Install tile on floors with joint widths:  As recommended by tile manufacturer/
	C. Back Buttering:  For installations indicated, obtain 100 percent mortar coverage by complying with applicable special requirements for back buttering of tile in referenced ANSI A108 series of tile installation standards:
	D. Metal Edge Strips:  Install at locations indicated or where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with top of tile.

	3.5 WALL TILE INSTALLATION
	A. Install types of tile designated for wall installations to comply with requirements in the Ceramic Tile Wall Installation Schedule, including those referencing TCA installation methods and ANSI setting-bed standards.
	B. Joint Widths:  Install tile on walls with joint widths:  As recommended by tile manufacturer.
	C. Back Buttering:  For installations indicated, obtain 100 percent mortar coverage by complying with applicable special requirements for back buttering of tile in referenced ANSI A108 series of tile installation standards:

	3.6 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. Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout manufacturer's written instructions, but no sooner than 10 days after installation.  Protect metal surfaces, cast iron, and vitreous plumbing fixtures from effects of�

	B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, broken, unbonded, and otherwise defective tile work.
	C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure tile is without damage or deterioration at the time of Substantial Completion.
	1. When recommended by tile manufacturer, apply a protective coat of neutral protective cleaner to completed tile walls and floors.  Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage�
	2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is completed.

	D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces.
	E. Seal all floor tile and base grout joints with 2 coats minimum grout sealer in accordance with manufacturer’s written instructions and recommendations.



	09512-Acoustical Tile Ceiling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Ceilings consisting of acoustical tiles and concealed suspension systems.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product specified.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of actual acoustical tiles or sections of acoustical tiles, suspension systems, and moldings showing the full range of colors, textures, and patterns available for each type of ceili
	C. Samples for Verification:  6” x 6” sample of each type of ceiling assembly indicated; in sets for each color, texture, and pattern specified, showing the full range of variations expected in these characteristics.
	1. Sample of each acoustical tile type, pattern, and color.
	2. Set of 12-inch- long samples of exposed moldings for each color and system type required.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer who has completed acoustical tile ceilings similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.
	B. Obtain both acoustical ceiling tiles and suspension system from the same manufacturer.
	C. Preinstallation Conference:  Conduct conference at Project site to comply with requirements of Division 1 Section "Project Meetings."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical tiles and suspension system components to Project site in original, unopened packages and store them in a fully enclosed space where they will be protected against damage from moisture, direct sunlight, surface contamination, and othe
	B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install acoustical tile 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 at th�

	1.7 COORDINATION
	A. Coordinate layout and installation of acoustical tiles and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels describing contents.
	1. coustical Ceiling Units:  Full-size units equal to 2.0 percent of amount installed.
	2. Suspension System Components:  Quantity of each grid and exposed component equal to 2.0 percent of amount installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products indicated for each designation in the Acoustical Tile Ceiling Schedule at the end of Part 3.

	2.2 ACOUSTICAL TILES, GENERAL
	A. Mineral-Base Acoustical Tiles for Acoustical Tile Ceiling ATC:  Where this designation is indicated, in the finish schedule, provide the following:
	1. Products:
	a. “Auratone” as manufactured by US Gypsum Co.

	2. Pattern:  Tiles fitting ASTM E 1264 pattern designation, fissured.
	3. Color:  White.
	4. Edge Detail:  Beveled, kerfed, and rabbeted joints.
	5. Thickness:  5/8 inch
	6. Size:  24 by 48 inches


	2.3 METAL SUSPENSION SYSTEMS, GENERAL
	A. Postinstalled Powder-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 capa�
	B. 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. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635, Table 1, Direct Hung) will be less than yield stress of wire, but provide not less than 0.106-inch- diameter wire.

	C. Hanger Rods:  Mild steel, zinc coated or protected with rust-inhibitive paint.
	D. Flat Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint.
	E. Angle Hangers:  Angles with legs not less than 7/8 inch wide; formed with 0.04-inch- thick, galvanized steel sheet complying with ASTM A 653/A 653M, G90 coating designation; with bolted connections and 5/16-inch-  diameter bolts.
	F. Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that fit acoustical tile edge details and suspension systems indicated; formed from sheet metal of same mat�
	1. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.
	2. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Comply with paint manufacturer's written instructions �
	a. Color:  As selected by Architect from manufacturer's standard colors.

	3. 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. Armstrong World Industries, Inc.
	b. Celotex Corporation (The); Building Products Division; Architectural Ceilings Marketing Dept.
	c. Chicago Metallic Corporation.
	d. USG Interiors, Inc.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and structural framing to which acoustical tile ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage, and other condition�
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Coordination:  Furnish layouts for preset inserts, clips, and other ceiling anchors whose installation is specified in other Sections.
	1. Furnish concrete inserts and similar devices to other trades for installation well in advance of time needed for coordinating other work.

	B. Testing Substrates:  Before installing adhesively applied tiles on wet-placed substrates such as cast-in-place concrete or plaster, test and verify that moisture level is below tile manufacturer's recommended limits.
	C. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width units at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General:  Install acoustical tile ceilings to comply with publications referenced below per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	1. Standard for Ceiling Suspension System Installations:  Comply with ASTM C 636.
	2. U.B.C.'s "Metal Suspension Systems for Acoustical Tile and for Lay-in Panel Ceilings":  U.B.C. Standard 25-2.

	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 to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. 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.
	4. 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 hangers in�
	5. 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; that are appropriate for substrate; �
	6. 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 structure to which hangers are attached and type of hanger �
	7. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to cast-in-place hanger inserts, powder-actuated fasteners, or drilled-in anchors that extend through forms into concrete.
	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 48 inches  o.c. along each member supported directly from hangers, unless otherwise indicated; and provide hangers not more than 8 inches from ends of each member.

	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 deck tab�
	D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and where necessary to conceal edges of acoustical units.
	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 16 inches  o.c. and not more than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect securely.
	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. Arrange directionally patterned acoustical tiles as follows:
	1. As indicated on reflected ceiling plans.
	2. Install tiles with pattern running in one direction parallel to long axis of space.
	3. Install tiles with pattern running in one direction parallel to short axis of space.
	4. Install tiles in a basket-weave pattern.

	G. Install acoustical tiles in coordination with suspension system and exposed moldings and trim.  Place splines or suspension system flanges into kerfed edges so tile-to-tile joints are closed by double lap of material.
	1. Fit adjoining tile to form flush, tight joints.  Scribe and cut tile for accurate fit at borders and around penetrations through tile.
	2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between tile and moldings, spaced 12 inches o.c.
	3. Fabricate access units for special suspension system access members and tile units modified as required to allow for removal of access units.
	4. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-rated assembly.


	3.4 CLEANING
	A. Clean exposed surfaces of acoustical tile 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 tiles and other ceili�



	09653-Resilient Wall Base & Accesories
	PART 1 -  PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Condi-tions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Resilient wall base.

	B. Related Sections include the following:
	1. Division 9 Section "Resilient Tile Flooring."


	1.3 SUBMITTALS
	A. Product Data:  For each type of product specified.
	B. Samples for Verification:  In manufacturer's standard sizes, but not less than 12 inches long, of each product color and pattern specified.
	C. Product Certificates:  Signed by manufacturers of resilient wall base and accessories certifying that each product furnished complies with requirements.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer to perform work of this Section who has specialized in installing resilient products similar to those required for this Project and with a record of successful in-service performance.
	B. Source Limitations:  Obtain each type and color of product specified from one source with re-sources to provide products of consistent quality in appearance and physical properties without delaying the Work.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver products to Project site in manufacturer's original, unopened cartons and containers, each bearing names of product and manufacturer, Project identification, and shipping and han-dling instructions.
	B. Store products in dry spaces protected from the weather, with ambient temperatures maintained between 50 and 90 deg F.
	C. Move products into spaces where they will be installed at least 48 hours before installation, unless longer conditioning period is recommended in writing by manufacturer.

	1.6 PROJECT CONDITIONS
	A. Maintain a temperature of not less than 70 deg F or more than 95 deg F in spaces to receive resilient products for at least 48 hours before installation, during installation, and for at least 48 hours after installation, unless manufacturer's written re�
	B. Do not install products until they are at the same temperature as the space where they are to be installed.
	C. For resilient products installed on traffic surfaces, close spaces to traffic during installation and for time period after installation recommended in writing by manufacturer.
	D. Coordinate resilient product installation with other construction to minimize possibility of damage and soiling during remainder of construction period.  Install resilient products after other finishing operations, including painting, have been complete�

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels describing contents.
	1. Furnish not less than 10 linear feet for each 500 linear feet or fraction thereof, of each different type, color, pattern, and size of resilient product installed.
	2. Deliver extra materials to Owner.



	PART 2 -  PRODUCTS
	2.1 RESILIENT WALL BASE
	A. Vinyl Wall Base:  Products complying with FS SS-W-40, Type II.
	B. Colors, Textures & Patterns: Provide materials, colors, textures, and patterns as noted on the Drawings or as otherwise selected by the Architect.

	2.2 INSTALLATION ACCESSORIES
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland-cement-based formulation provided or approved by resilient product manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where installation of resilient products will occur, with Installer present, for compliance with manufacturer's requirements, including those for maximum moisture content.  Verify that substrates and conditions �

	3.2 PREPARATION
	A. General:  Comply with manufacturer's written installation instructions for preparing substrates indicated to receive resilient products.
	B. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, and depressions in substrates.
	C. Use stair-tread-nose filler, according to resilient tread manufacturer's written instructions, to fill nosing substrates that do not conform to tread contours.
	D. Remove coatings, including curing compounds, 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.
	E. Broom and vacuum clean substrates to be covered immediately before installing resilient prod-ucts.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust.  Do not proceed with installation until unsatisfactory conditions �

	3.3 INSTALLATION
	A. General:  Install resilient products according to manufacturer's written installation instructions.
	B. Apply resilient wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	1. Install wall base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned.
	2. Tightly adhere wall base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	3. Do not stretch base during installation.
	4. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient wall base with manufacturer's recommended adhesive filler material.
	5. Install premolded outside corners before installing straight pieces.
	6. Install premolded outside and inside corners before installing straight pieces.

	C. Place resilient products so they are butted to adjacent materials and bond to substrates with adhesive.  Install reducer strips at edges of flooring that would otherwise be exposed.
	D. Apply resilient products to stairs as indicated and according to manufacturer's written installation instructions.

	3.4 CLEANING AND PROTECTING
	A. Perform the following operations immediately after installing resilient products:
	1. Remove adhesive and other surface blemishes using cleaner recommended by resilient product manufacturers.
	2. Sweep or vacuum horizontal surfaces thoroughly.
	3. Do not wash resilient products until after time period recommended by resilient product manufacturer.
	4. Damp-mop or sponge resilient products to remove marks and soil.

	B. Protect resilient products against mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during the remainder of construction period.  Use protection methods indicated or recommended in writing �
	C. Clean resilient products not more than 4 days before dates scheduled for inspections intended to establish date of Substantial Completion in each area of Project.  Clean products according to manufacturer's written recommendations.



	09900-Painting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and field painting of the following:
	1. Exposed exterior items and surfaces.
	2. Exposed interior items and surfaces.
	3. Surface preparation, priming, and finish coats specified in this Section are in addition to shop priming and surface treatment specified in other Sections.

	B. Paint exposed surfaces, except where the paint schedules indicate that a surface or material is not to be painted or is to remain natural.  If the paint schedules do not specifically mention an item or a surface, paint the item or surface the same as si
	1. Painting includes field painting of exposed bare and covered pipes and ducts (including color coding), hangers, exposed steel and iron work, and primed metal surfaces of mechanical and electrical equipment.

	C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
	1. Prefinished items include the following factory-finished components:
	a. Architectural woodwork and casework.
	b. Metal toilet enclosures.
	c. Metal lockers.
	d. Finished mechanical and electrical equipment.
	e. Light fixtures.
	f. Distribution cabinets.

	2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:
	a. Furred areas.
	b. Ceiling plenums.
	c. Pipe spaces.
	d. Duct shafts.

	3. Finished metal surfaces include the following:
	a. Anodized aluminum.
	b. Stainless steel.
	c. Chromium plate.
	d. Copper.
	e. Bronze and brass.

	4. Operating parts include moving parts of operating equipment and the following:
	a. Valve and damper operators.
	b. Linkages.
	c. Sensing devices.
	d. Motor and fan shafts.

	5. Labels:  Do not paint over Underwriters Laboratories (UL), Factory Mutual (FM), or other code-required labels or equipment name, identification, performance rating, or nomenclature plates.

	D. Related Sections include the following:
	1. Division 2 Section "Hot-Mix Asphalt Paving" for traffic-marking paint.
	2. Division 2 Section “Portioned Cement Concrete Paving” for traffic-marking paint.
	3. Division 5 Section "Structural Steel" for shop priming structural steel.
	4. Division 5 Section "Metal Fabrications" for shop priming ferrous metal.
	5. Division 8 Section "Steel Doors and Frames" for shop priming steel doors and frames.
	6. Division 9 Section "Gypsum Board Assemblies" for surface preparation for gypsum board.
	7. Division 9 Section "Special Coatings" for industrial paints and maintenance and special coatings.


	1.3 SUBMITTALS
	A. Product Data:  For each paint system specified.  Include block fillers and primers.
	1. Material List:  Provide an inclusive list of required coating materials.  Indicate each material and cross-reference specific coating, finish system, and application.  Identify each material by manufacturer's catalog number and general classification.
	2. Manufacturer's Information:  Provide manufacturer's technical information, including label analysis and instructions for handling, storing, and applying each coating material proposed for use.

	B. Samples for Verification:  Of each color and material to be applied, with texture to simulate actual conditions, on representative Samples of the actual substrate.
	1. Provide stepped Samples, defining each separate coat, including block fillers and primers. Use representative colors when preparing Samples for review.  Resubmit until required sheen, color, and texture are achieved.
	2. Provide a list of materials and applications for each coat of each sample.  Label each sample for location and application.
	3. Submit Samples on the following substrates for the Architect’s review of color and texture only:
	a. Concrete:  Provide two 4-inch- square samples for each color and finish.
	b. Concrete Masonry:  Provide two 4-by-8-inch samples of masonry, with mortar joint in the center, for each finish and color.
	c. Painted Wood:  Provide two 12-inch- square samples of each color and material on hardboard.
	d. Stained or Natural Wood:  Provide two 4-by-8-inch samples of natural- or stained- wood finish on actual wood surfaces.
	e. Ferrous Metal:  Provide two 4-inch- square samples of flat metal and two 8-inch- long samples of solid metal for each color and finish.



	1.4 QUALITY ASSURANCE
	A. Applicator Qualifications:  Engage an experienced applicator who has completed painting system applications similar in material and extent to that indicated for this Project with a record of successful in-service performance.
	B. Source Limitations:  Obtain block fillers, primers, and undercoat materials for each coating system from the same manufacturer as the finish coats.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to the Project Site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label, and the following information:
	1. Product name or title of material.
	2. Product description (generic classification or binder type).
	3. Manufacturer's stock number and date of manufacture.
	4. Contents by volume, for pigment and vehicle constituents.
	5. Thinning instructions.
	6. Application instructions.
	7. Color name and number.
	8. VOC content.

	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 deg F.  Maintain containers used in storage in a clean condition, free of foreign materials and residue.
	1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste daily.  Take necessary measures to ensure that workers and work areas are protected from fire and health hazards resulting from handling, mixing, and application.


	1.6 PROJECT CONDITIONS
	A. Apply water-based paints only when the temperature of surfaces to be painted and surrounding air temperatures are between 50 and 90 deg F.
	B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and surrounding air temperatures are between 45 and 95 deg F.
	C. Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 percent; or at temperatures less than 5 deg F  above the dew point; or to damp or wet surfaces.
	1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed and heated within temperature limits specified by manufacturer during application and drying periods.


	1.7 EXTRA MATERIALS
	A. Furnish extra paint materials from the same production run as the materials applied in the quantities described below.  Package paint materials in unopened, factory-sealed containers for storage and identify with label describing contents.  Deliver extr�
	1. Quantity:  Furnish the Owner with an additional 5 percent, but not less than 1 gal. or 1 case, as appropriate, of each material and color applied.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products in the paint schedules.
	B. Manufacturers Names:  The following manufacturers are referred to in the paint schedules by use of shortened versions of their names, which are shown in parentheses:
	1. Porter Paint Company (Porter)
	2. Devoe & Raynolds Co. (Devoe).
	3. Glidden Co. (Glidden).
	4. Benjamin Moore & Co. (Moore).
	5. PPG Industries, Inc. (PPG).
	6. Pratt & Lambert, Inc. (P & L).
	7. Sherwin-Williams Co. (S-W).
	8. Triemec


	2.2 PAINT MATERIALS, GENERAL
	A. Material Compatibility:  Provide block fillers, primers, undercoats, and finish-coat materials that are compatible with one another and the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testin�
	B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types specified.  Paint-material containers not displaying manufacturer's product identification will not be acceptable.
	1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors or materials is not intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers.  Furnish manufactur�

	C. Colors:  Provide color selections made by the Architect.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with the Applicator present, under which painting will be performed for compliance with paint application requirements.
	1. Do not begin to apply paint until unsatisfactory conditions have been corrected and surfaces receiving paint are thoroughly dry.
	2. Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within a particular area.

	B. Coordination of Work:  Review other Sections in which primers are provided to ensure compatibility of the total system for various substrates.  On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	1. Notify the Architect about anticipated problems using the materials specified over substrates primed by others.


	3.2 PREPARATION
	A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items already installed that are not to be painted.  If removal is impractical or impossible because of the size or weight of the item, provide�
	1. After completing painting operations in each space or area, reinstall items removed using workers skilled in the trades involved.

	B. Cleaning:  Before applying paint or other surface treatments, clean the substrates of substances that could impair the bond of the various coatings.  Remove oil and grease before cleaning.
	1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces.

	C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's written instructions for each particular substrate condition and as specified.
	1. Provide barrier coats over incompatible primers or remove and reprime.
	2. Cementitious Materials:  Prepare concrete, concrete masonry block, cement plaster, and mineral-fiber-reinforced cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen as required to remo�
	3. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning methods that comply with the Steel Structures Painti�
	a. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before priming.
	b. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, clean with solvents recommended by paint manufacturer, and touch up with the same primer as the shop coat.

	4. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so surface is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated from coil stock by mechanical methods.

	D. Materials Preparation:  Mix and prepare paint materials according to manufacturer's written instructions.
	1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials and residue.
	2. Stir material before application to produce a mixture of uniform density.  Stir as required during application.  Do not stir surface film into material.  If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.

	E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of the same material are applied.  Tint undercoats to match the color of the finish coat, but provide sufficient differences in shade of undercoats�

	3.3 APPLICATION
	A. General:  Apply paint according to manufacturer's written instructions.  Use applicators and techniques best suited for substrate and type of material being applied.
	1. Paint colors, surface treatments, and finishes are indicated in the schedules.
	2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	3. Provide finish coats that are compatible with primers used.
	4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, convector covers, covers for finned-tube radiation, grilles, and similar components are in place.  Extend coatings in these areas, as required, to maintain the syste�
	5. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  Before the final installation of equipment, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	6. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
	7. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.

	B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and the film thickness required are the same regardless of application method.  Do not apply succeeding coats until the previous coat has cured as recommended by the manufacturer.  If sanding is required to produce a smooth, even sur�
	2. Omit primer on metal surfaces that have been shop primed and touchup painted.
	3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance.  Give special attention to ensure edges, corners, crevices, welds, and exposed fasteners re�
	4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat surfaces until paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure, and where application of another coat of paint do�

	C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	1. Brushes:  Use brushes best suited for the type of material applied.  Use brush of appropriate size for the surface or item being painted.
	2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by the manufacturer for the material and texture required.
	3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by the manufacturer for the material and texture required.

	D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's recommended spreading rate.  Provide the total dry film thickness of the entire system as recommended by the manufacturer.
	E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items exposed in equipment rooms and in occupied spaces.
	F. Mechanical items to be painted include, but are not limited to, the following:
	1. Piping, pipe hangers, and supports.
	2. Tanks
	3. Exposed ductwork.
	4. Sprinkler Piping

	G. Electrical items to be painted include, but are not limited to, the following:
	1. Conduit and fittings.

	H. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete coverage with pores filled.
	I. Prime Coats:  Before applying finish coats, apply a prime coat of material, as recommended by the manufacturer, to material that is required to be painted or finished and that has not been prime coated by others.  Recoat primed and sealed surfaces where�
	J. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imper�
	K. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or repaint work not complying with requirements.

	3.4 CLEANING
	A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from the site.
	1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered paint by washing and scraping.  Be careful not to scratch or damage adjacent finished surfaces.


	3.5 PROTECTION
	A. Protect work of other trades, whether being painted or not, against damage by painting.  Correct damage by cleaning, repairing or replacing, and repainting, as approved by Architect.
	1. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.  Comply with procedures specified in PDCA P1.


	3.6 EXTERIOR PAINT SCHEDULE
	A. Tilt –Up Concrete Wall Panels
	a. Pretreatment – Allow 21 days for concrete to cure and or achieve 20% moisture content (colorless).
	b. Prime Coat – Sherwin Williams Loxon Block Surfacer, A24W200 (75 sf per gallon)
	c. Finish Coats  -  (2) Coats of S-W  ConFlex XL Elastomeric High Build Coating, A5-800 Series ( 16 mils wet, 7.5 mils dry per coat)

	B. Concrete Masonry Units
	a. Primer – Apply first coat of Porter #9203 QUICK-FILL BLOCK FILLER.
	b. Finish Coat – Apply two coats of Porter #739 Acri-Shield Satin Exterior paint at a range of 3.5-4.0 mils WFT to achieve 1.5 mils MDFT per coat.

	C. Wood Substrates
	a. Prime Coat – Apply one (1) coat Porter #74130 Speedy Prime H.P. Primer.
	b. Finish Coat – Apply two (2) coats Porter #739 Acri-Shield Satin at a range of 3.5-4.0 mils WFT to achieve 1.5 mils MDFT per coat.

	D. Unpainted Non – Ferrous Metal (galvanized & aluminum)
	E. High Abrasion – handrails
	a. Pretreatment – Clean all non – ferrous metal to be coated as per SSPC-SP 1, Solvent Cleaning, using Porter #5131 (Spraying Thinner) to remove all organic oil contaminants.

	F. Galvanized Steel
	a. Pretreatment -  Treat all new galvanized metal with a solution of Porter #5 Galvaprep.  Use a stiff nylon brush during application of solution and rinsing stage.

	G. Aluminum
	a. Pretreatment – Treat all aluminum with a solution of Porter #33 Alumiprep.  Use a stiff nylon brush during application of solution and rinsing stage.
	b. Primer – Apply one (1) coat Porter #215 Rust Screen Fast Drying Acrylic Metal Primer at a range of 3.5-4.0 milsWFT to achieve 1.5 mils MDFT per coat.
	c. Finish Coat – Apply two coats Porter #909 Advantage 900 Interior/Exterior Gloss Acrylic Enamel, superior bonding acrylic; applied at a range of 4.0 – 4.5 mils WFT to achieve 1.5 mils MDFT.
	d. Ferrous Metal Substrates

	H. High Abrasion – Handrails, Doors, Structural Steel Framing
	1. The pretreatments and primer for ferrous metal substrates shall be completed in the shop environment.  To minimize primer incompatibility and/or the possibility of an inferior “shop primer” being applied, shop applications shall be enforced as well as f�

	I. Shop Or Fabricator
	a. Cleaning / Degreasing – All surfaces shall be coated shall be cleaned free of all oil or misc. contaminants via SSPC-SP 1, Solvent Cleaning.
	b. Pretreatment – All steel substrates shall be coated shall be prepared in strict accordance with SSPC-SP10, Near-White Blast Cleaning.  Surface profile shall result in a min. of 1.0 mils (25.4 microns) not to exceed 1.5 mils (38.10 microns).  All abrasiv�
	c. Primer – Apply one coat International Interlac 298 HS, phenolic modified alkyd primer; at a range of 5.0 – 6.8 mils WFT to achieve 3.0 – 4.0 mils DFT per coat.

	J. Field Application
	a. Pretreatment (Field Welds) – Welded steel surfaces shall be spot primed in accordance with SSPC-SP 2 or 3, Hand or Power Tool Cleaning, to remove all weld splatter, flux, and smooth sharp edges.
	b. Spot Primer – All damaged and/or tooled metal areas shall be spot primed with Porter #296 Glyptex Rust Inhibitive Primer, zinc oxide modified alkyd; at a range of 3.5 – 5.0 mils WFT to achieve 1.8 – 2.6 mils DFT per coat.
	c. Finish Coat – Apply two coats Porter #909 Advantage 900 interior/Exterior Gloss Acrylic Enamel, superior bonding acrylic; applied at a range of 4.0 – 4.5 mils WFT to achieve 1.5 mils MDFT per coat.


	3.7 INTERIOR PAINT SCHEDULE
	A. Gypsum Wallboard Or Plaster
	a. Pretreatment – All mudded tape joints and/or rough, patched areas shall be sanded smooth and wiped with a clean tack cloth.
	b. Primer – Apply one coat of Porter Paint #767 Painter’s Friend Primer Sealer; at a range of 4.0 – 5.0 WFT to achieve a MDFT of 1.1 mils.
	1. Latex Flat (Ceilings)
	a. Finish Coat – Apply one coat of Porter #6019 Interior Flat Paint, vinyl acrylic; applied at 3.2 mils WFT to achieve 1.0 mils MDFT per coat.

	2. Latex Eggshell (Walls)
	a. Finish Coat – Apply two (2) coats Porter #6079 Painters Friend Eggshell, vinyl acrylic; applied at 3.5 mils WFT to achieve 1.4 mils MDFT per coat.


	B. Concrete Masonry Unit Walls (Latex Eggshell Finish)
	a. Pretreatment – all mortar/grout shall cure for a minimum 14 days
	c. Primer – Apply one heavy coat Porter #9203 Quick Fil block filler; at a range 80 square feet – 100 square feet per gallon.
	d. Finish Coat – Apply two (2) coats Porter #6079 Painters Friend Eggshell, vinyl acrylic; applied at 3.5 mils WFT to achieve1.4 mils MDFT per coat.

	C. Concrete masonry unit (acrylic epoxy finish)
	a. Refer to spec section 09960 (High Performance Coatings)

	D. Concrete Masonry Unit Walls (Heavy Duty Epoxy Finish – Truck Wash Interior And Equipment Room )
	a. Refer to spec section 09960 (High Performance Coatings)

	E. Concrete Floors (Heavy Duty Epoxy – Truck Wash)
	a. Provided by owner.

	F. Pre-primed (metal doors, frames, and misc. Metals.)
	a. Pretreatment – Inspect the surface for damage to the primed surface.  Scrapes gauge or misc. damages shall be feather sanded smooth and spot primed with Porter #296 Glyptex Rust Inhibitive Primer.
	b. Primer – Apply one coat Porter #215 Rust Screen Fast Drying Acrylic Metal Primer at a range of 3.5 – 4.0 mils WFT to achieve 1.5 mils MDFT per coat.
	c. Finish Coat – Apply two (2) coats Porter #909 Advantage 900 Interior/Exterior Gloss Acrylic Enamel, superior bonding acrylic; applied at a range of 4.0 – 4.5 mils WFT to achieve 1.5 mils MDFT per coat.

	G. Wood doors, trim, and misc. Wood (natural or stained)
	1. CLEAR / TRANSPARENT FINISH (Oil and Water Based Systems) (Use only when pre-finished doors are not specified).
	a. PRETREATMENT – Lightly sand all wood surfaces to be painted in order to smooth surface imperfections and raised grain.  Wipe away all dust created as a result of sanding.

	2. WATER BASED SYSTEMS  Extremely low odor, non-yellowing
	a. STAIN APPLICATION – Apply a full bodied coat of Porter #842 Wood Guardian WB Interior Water Based Stain.  Allow adequate penetration; wipe off excess stain.
	b. SEAL COAT – Apply one coat of Porter #871 Wood Guardian WB Acrylic Sanding Sealer, urethane fortified acrylic; apply a uniform coat, allow 1-2 hours to dry followed by light sanding with the appropriate sand paper.
	c. FINISH COAT – Apply two coats of Porter #847 Wood Guardian WB Satin Acrylic Varnish, urethane fortified acrylic varnish.


	H. UNPAINTED NON-FERROUS METAL (galvanized & aluminum)
	1. HIGH ABRASION – Handrails
	a. PRETREATMENT – Clean all non-ferrous metal to be coated as per SSPC-SP 1, Solvent Cleaning, using Porter #5131 (Spraying Thinner) to remove all organic oil contaminants.

	2. GALVANIZED STEEL:
	a. PRETREATMENT – Treat all new galvanized metal with a solution of Porter #5 Galvaprep.  Use a stiff nylon brush during application of solution and rinsing stage.

	3. ALUMINUM
	a. PRETREATMENT – Treat all aluminum with a solution of Porter #33 Alumiprep.  Use a stiff nylon brush application of solution and rinsing stage.
	b. PRIMER – Apply one coat Porter #215 Rust Screen Fast Drying Acrylic Metal Primer at a range of 3.5 – 4.0 mils WFT to achieve 1.5 mils MDFT per coat.

	4. FINISH COAT – Apply two coats Porter #909 Advantage 900 Interior/Exterior Gloss Acrylic Enamel, superior bonding acrylic; applied at a range of 4.0 – 4.5 mils WFT to achieve 1.5 mils MDFT.




	09960-High Performance Coating
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and field application of high-performance coating systems to items and surfaces scheduled.
	B. Related Sections include the following:
	1. Division 9 Section "Painting" for general field painting.


	1.3 SUBMITTALS
	A. Product Data:  For each coating system indicated.  Include primers.
	1. Material List:  An inclusive list of required coating materials.  Indicate each material and cross-reference the specific coating, finish system, and application.  Identify each material by manufacturer's catalog number and general classification.
	2. Manufacturer's Information:  Manufacturer's technical information, including label analysis and instructions for handling, storing, and applying each material specified.

	B. Certification by manufacturer that products supplied comply with requirements indicated that limit the amount of VOCs in coating products.
	C. Samples for Verification:  For each color and material to be applied, with texture to simulate actual conditions, on representative samples of the actual substrate.
	1. Provide stepped Samples defining each separate coat, including primers.  Use representative colors when preparing Samples for review.  Resubmit until required sheen, color, and texture are achieved.
	2. List of material and application for each coat of each sample.  Label each sample for location and application.
	3. Submit samples on the following substrates for Architect's review of color and texture:
	a. Drywall:  Provide two 12-inch-square samples of each color and material on gyp-sum board.


	D. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demon-strate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, a

	1.4 QUALITY ASSURANCE
	A. Applicator Qualifications:  Engage an experienced applicator who has completed high-performance coating system applications similar in material and extent to those indicated for Project and whose work has a record of successful in-service performance.
	B. Source Limitations:  Obtain primers and undercoat materials for each coating system from the same manufacturer as the finish coats.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label.
	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 deg F.  Maintain containers used in storage in a clean condition, free of foreign materials and residue.

	1.6 PROJECT CONDITIONS
	A. Apply coatings only when temperature of surfaces to be coated and surrounding air temperatures are between 45 and 95 deg F.
	B. Do not apply coatings in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.
	1. Allow wet surfaces to dry thoroughly and attain temperature and conditions specified before proceeding with or continuing coating operation.
	2. Work may continue during inclement weather only if areas and surfaces to be coated are enclosed and temperature within the area can be maintained within limits specified by manufacturer during application and drying periods.


	1.7 EXTRA MATERIALS
	A. Furnish extra high-performance coating materials from the same production run as materials applied and in quantities described below.  Package coating materials in unopened, factory-sealed containers for storage and identify with labels describing conte�
	1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. or 1 case, as appropriate, of each material and color applied.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products indicated in the coating system descriptions.
	B. Manufacturers' Names:  The following manufacturers are referred to in the coating system descriptions by shortened versions of their names shown in parenthesis:
	1. DuPont Company, High Performance Coatings (DuPont).
	2. ICI Dulux Paints; Devoe Coatings (ICI).
	3. Moore:  Benjamin Moore & Co. (Moore).
	4. Pittsburgh Paint; PPG Industries, Inc. (PPG).
	5. Rust-Oleum Corporation (R-O).
	6. Sherwin Williams; Industrial and Marine Coatings (S-W).


	2.2 COATINGS MATERIALS, GENERAL
	A. Material Compatibility:  Provide primers, undercoats, and finish-coat materials that are compatible with one another and substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing and field experie�
	B. Material Quality:  Provide manufacturer's highest grade of the various high-performance coatings specified.  Materials not displaying manufacturer's product identification are not acceptable.
	C. VOC Classification:  Provide high-performance coating materials, including primers, undercoats, and finish-coat materials, that have a VOC classification of 450 g/L or less OR as required by state or local regulations.

	2.3 COLORS
	A. Colors:  As indicated on drawings.

	2.4 INTERIOR HIGH-PERFORMANCE COATING SYSTEMS
	A. Provide the following finish systems over interior concrete masonry block (Acrylic Epoxy Finish – AEF):
	1. PRETREATMENT – All mortar/grout shall cure for a minimum of 14 days.
	2. PRETREATMENT – Abrade (smooth) all mortar burs and fill large voids with a non-cementicious based patching compound.
	3. PRIMER – Apply one heavy coat Porter #9203 Quick Fil block filler, at a ragne of 80 ft2 to 100 ft2 per gallon.
	4. FINISH COAT – Apply two (2) coats Proter #9545G Porterguard Acrylic Epoxy applied at 5.3 mils WFT to achieve 1.8 mils MDFT per coat.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. With Applicator present, examine substrates and conditions under which high-performance coatings will be applied, for compliance with coating application requirements.
	1. Apply coatings only after unsatisfactory conditions have been corrected and surfaces to receive coatings are thoroughly dry.
	2. Start of application is construed as Applicator's acceptance of surfaces within that particular area.

	B. Coordination of Work:  Review other Sections in which primers or other coatings are provided to ensure compatibility of total systems for various substrates.  On request, furnish information on characteristics of specified finish materials to ensure com�
	1. If a potential incompatibility of primers applied by others exists, obtain the following from the primer Applicator before proceeding:
	a. Confirmation of primer's suitability for expected service conditions.
	b. Confirmation of primer's ability to be top coated with materials specified.

	2. Notify Architect about anticipated problems before using the coatings specified over sub-strates primed by others.


	3.2 PREPARATION
	A. General:  Remove plates, machined surfaces, and similar items already in place that are not to be coated.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and coati�
	1. After completing coating operations, reinstall items that were removed; use workers skilled in the trades involved.

	B. Cleaning:  Before applying high-performance coatings, clean substrates of substances that could impair bond of coatings.  Remove oil and grease before cleaning.
	1. Schedule cleaning and coating application so dust and other contaminates from cleaning process will not fall on wet, newly coated surfaces.

	C. Surface Preparation:  Clean and prepare surfaces to be coated according to manufacturer's written instructions for each substrate condition.
	1. Cementitious Substrates:  Prepare concrete, concrete masonry block, and cement plaster surfaces to be coated.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents. If hardeners or sealers have been used to improve curing, use mecha�
	a. Use abrasive blast-cleaning methods if recommended by coating manufacturer.
	b. Determine alkalinity and moisture content of surfaces by performing appropriate tests.  If surfaces are sufficiently alkaline to cause the finish paint to blister and burn, correct this condition before application.  Do not coat surfaces if moisture con�


	D. Material Preparation:  Carefully mix and prepare coating materials according to manufacturer's written instructions.
	1. Maintain containers used in mixing and applying coatings in a clean condition, free of foreign materials and residue.
	2. Stir materials before applying to produce a mixture of uniform density.  Stir as required during application.  Do not stir surface film into the material.  Remove film and, if necessary, strain coating material before using.
	3. Use only the type of thinners approved by manufacturer and only within recommended limits.

	E. 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 distingui�

	3.3 APPLICATION
	A. General:  Apply high-performance coatings according to manufacturer's written instructions.
	1. Use applicators and techniques best suited for the material being applied.
	2. Do not apply high-performance coatings over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to forming a durable coating film.
	3. Coating colors, surface treatments, and finishes are indicated in the coating system descriptions.
	4. Provide finish coats compatible with primers used.
	5. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, convector covers, grilles, covers for finned-tube radiation, and similar components are in place.  Extend coatings in these areas, as required, to maintain system in�
	a. Coat surfaces behind movable equipment and furniture the same as similar exposed surfaces.  Before final installation, coat surfaces behind permanently fixed equipment or furniture with prime coat only.
	b. Coat back sides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.


	B. Scheduling Coating:  Apply first coat to surfaces that have been cleaned, pretreated, or other-wise prepared for coating as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and film thickness required is the same regardless of application method.
	a. Omit primer on metal surfaces that have been shop primed and touchup painted.
	b. Do not apply succeeding coats until previous coat has cured as recommended by manufacturer.
	c. Where manufacturer's written instructions require sanding, sand between applications to produce a smooth, even surface.
	d. Allow sufficient time between successive coats to permit proper drying.  Do not recoat surfaces until coating has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure, and application of another coat does not cause �

	2. If undercoats or other conditions show through final coat, apply additional coats until cured film has a uniform coating finish, color, and appearance.  Give special attention to edges, corners, crevices, welds, exposed fasteners, and similar surfaces t�

	C. Application Procedures:  Apply coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	1. Brush Application:  Use brushes best suited for material applied and of appropriate size for the surface or item being coated.
	a. Apply primers and first coats by brush unless manufacturer's written instructions permit using roller or mechanical applicators.
	b. Brush out and work brush coats into surfaces in an even film.
	c. Eliminate cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections.  Neatly draw glass lines and color breaks.

	2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by manufacturer for the material and texture required.
	3. Spray Equipment:  Use mechanical methods to apply coating if permitted by manufacturer's written instructions and governing regulations.
	a. Use spray equipment with orifice size recommended by manufacturer for material and texture required.
	b. Apply each coat to provide the equivalent hiding of brush-applied coats.
	c. Do not double back with spray equipment building-up film thickness of two coats in one pass, unless recommended by manufacturer.


	D. Minimum Coating Thickness:  Apply each material no thinner than manufacturer's recommended spreading rate.  Provide total dry film thickness of the entire system as recommended by manufacturer.
	E. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete cover-age with pores filled.
	F. Prime Coats:  Before applying finish coats, apply a prime coat of material, as recommended by manufacturer, to material required to be coated or finished that has not been prime coated by others.
	1. Recoat primed and sealed substrates if there is evidence of suction spots or unsealed areas in first coat, to ensure a finish coat with no burn-through or other defects caused by insufficient sealing.

	G. Completed Work:  Match approved Samples for color, texture, and coverage.  Remove, refinish, or recoat work that does not comply with specified requirements.

	3.4 CLEANING
	A. Cleanup:  At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	1. After completing coating application, clean spattered surfaces.  Remove spattered coatings by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.


	3.5 PROTECTION
	A. Protect work of other trades, whether being coated or not, against damage from coating operation.  Correct damage by cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition.
	1. Provide "Wet Paint" signs to protect newly coated finishes.  After completing coating operations, remove temporary protective wrappings provided by others to protect their work.
	2. At completion of construction activities of other trades, touch up and restore damaged or defaced coated surfaces.  Comply with procedures specified in PDCA P1.




	10155-Toilet Compartments
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes toilet compartments and screens as follows:
	1. Type:  Steel, color-coated finish.
	2. Compartment Style:  Overhead braced and floor anchored.
	3. Screen Style:  Wall hung.

	B. Related Sections include the following:
	1. Division 5 Section "Metal Fabrications" for supports that attach units to overhead structural system.
	2. Division 10 "Toilet and Bath Accessories" for toilet paper holders, grab bars, purse shelves, and similar accessories.


	1.3 SUBMITTALS
	A. Product Data:  For each type and style of toilet compartment and screen specified.  Include details of construction relative to materials, fabrication, and installation.  Include details of anchors, hardware, and fastenings.
	B. Shop Drawings:  For fabrication and installation of toilet compartment and screen assemblies.  Include plans, elevations, sections, details, and attachments to other work.
	1. Show locations of reinforcement and cutouts for compartment-mounted toilet accessories.

	C. Samples for Verification:  Of each compartment or screen color and finish required, prepared on 6-inch- square Samples of same thickness and material indicated for Work.

	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Verify dimensions in areas of installation by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. Ampco Products, Inc.
	2. Bobrick Washroom Equipment, Inc.
	3. General Partitions Mfg. Corp.
	4. Global Steel Products Corp.
	5. Knickerbocker Partition Corporation.


	2.2 MATERIALS
	A. General:  Provide materials that have been selected for surface flatness and smoothness.  Ex-posed surfaces that exhibit pitting, seam marks, roller marks, stains, discolorations, telegraph-ing of core material, or other imperfections on finished units �
	B. Steel Sheets for Color-Coated Finish:  Provide mill-phosphatized steel sheet that is leveled to stretcher-leveled flatness complying with the requirements of standards indicated below:
	1. Electrolytically Zinc-Coated Steel Sheet:  ASTM A 591, Class C, of the following mini-mum thicknesses:
	a. Pilasters (Overhead Braced):  0.0359 inch.
	b. Panels and Screens:  0.0359 inch.
	c. Doors:  0.0299 inch.
	d. Tapping Reinforcement:  0.0747 inch.

	2. Hot-Dip Galvanized or Galvannealed Steel Sheet:  ASTM A 653, in manufacturer's standard coating designation and of the following minimum thicknesses:
	a. Pilasters (Overhead Braced):  0.040 inch.
	b. Panels and Screens:  0.040 inch.
	c. Doors:  0.034 inch.
	d. Tapping Reinforcement:  0.079 inch.


	C. Solid-Plastic, Phenolic Core:  Solid phenolic core with melamine facing on both sides, fused to substrate without visible glue line or seam.  Provide units with eased edges and with minimum 3/4-inch- thick doors and pilasters and minimum 3/4-inch- thick�
	1. Color:  One color in each room as selected by Architect from manufacturer's full range of colors.

	D. Core Material for Metal-Faced Units:  Manufacturer's standard sound-deadening honeycomb of resin-impregnated kraft paper in thickness required to provide finished thickness of 1 inch mini-mum for doors, panels, and screens and 1-1/4 inches minimum for p�
	E. Pilaster Shoes and Sleeves (Caps):  ASTM A 666, Type 302 or 304 stainless steel, not less than 0.0312 inch thick and 3 inches high, finished to match hardware.
	1. For solid-plastic, polymer-resin pilasters, in lieu of stainless-steel pilaster shoes and sleeves, manufacturer's standard plastic pilaster shoes and sleeves may be provided.

	F. Full-Height (Continuous) Brackets:  Manufacturer's standard design for attaching panels and screens to walls and pilasters of the following material:
	1. Material:  Clear-anodized aluminum.
	2. Material:  Solid plastic.

	G. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and accessories of the following material:
	1. Material:  Stainless Steel

	H. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with an-tigrip profile in manufacturer's standard finish.
	I. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-plated steel or brass, finished to match hardware, with theft-resistant-type heads.  Pro-vide sex-type bolts for through-bolt applications.  For concealed �

	2.3 FABRICATION
	A. General:  Provide standard doors, panels, screens, and pilasters fabricated for compartment system.  Provide units with cutouts and drilled holes to receive compartment-mounted hard-ware, accessories, and grab bars, as indicated.
	1. Provide internal reinforcement in metal units for compartment-mounted hardware, accessories, and grab bars, as indicated.

	B. Overhead-Braced-and-Floor-Anchored Compartments:  Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, fasteners, and anchors at pilasters to suit floor conditions.  Make provisions for setting and securing continuous head r�
	C. Wall-Hung Screens:  Provide units in sizes indicated of same construction and finish as compartment panels, unless otherwise indicated.
	1. Provide metal-faced screens with integral full-height flanges for attachment to wall.

	D. Doors:  Unless otherwise indicated, provide 24-inch- wide in-swinging doors for standard toilet compartments and 36-inch- wide out-swinging doors with a minimum 32-inch- wide clear opening for compartments indicated to be handicapped accessible.
	1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold door open at any angle up to 90 degrees.
	2. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit with combination rubber-faced door strike and keeper designed for emergency access.  Provide units that comply with accessibility requirements of authorities having jurisdiction at co�
	3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent door from hitting compartment-mounted accessories.
	4. Door Bumper:  Manufacturer's standard rubber-tipped bumpers at out-swinging doors or entrance screen doors.
	5. Door Pull:  Manufacturer's standard unit that complies with accessibility requirements of authorities having jurisdiction at out-swinging doors.  Provide units on both sides of doors at compartments indicated to be handicapped accessible.


	2.4 ZINC- OR ZINC-ALLOY-COATED STEEL SHEET FINISHES
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations relative to applying finishes.
	B. Color-Coated Finish:  Provide manufacturer's standard baked finish complying with coating manufacturer's written instructions for pretreatment, application, baking, and minimum dry film thickness.
	1. Color:  One color in each room as selected by Architect from manufacturer's full range of colors.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General: Comply with manufacturer's written installation instructions.  Install units rigid, straight, plumb, and level.  Provide clearances of not more than 1/2 inch between pilasters and panels and not more than 1 inch between panels and walls.  Secur�
	1. Secure panels to walls and panels with not less than 2 stirrup brackets attached near top and bottom of panel.  Locate wall brackets so holes for wall anchors occur in masonry or tile joints.  Align brackets at pilasters with brackets at walls.

	B. Overhead-Braced-and-Floor-Anchored Compartments:  Secure pilasters to floor and level, plumb, and tighten.  Secure continuous head rail to each pilaster with not less than 2 fasteners.  Hang doors and adjust so tops of doors are parallel with overhead b�
	C. Screens: Attach with anchoring devices according to manufacturer's written instructions and to suit supporting structure.  Set units level and plumb and to resist lateral impact.

	3.2 ADJUSTING AND CLEANING
	A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written in-structions for proper operation.  Set hinges on in-swinging doors to hold open approximately 30 degrees from closed position when unlatched.  Set hinges on out-sw�
	B. Provide final protection and maintain conditions that ensure toilet compartments and screens are without damage or deterioration at the time of Substantial Completion.



	10200-Louvers & Vents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fixed, extruded-aluminum louvers.


	1.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by louver b
	1. Wind Loads:  Determine loads based on a uniform pressure of 1T20 lbf/sq. ft.1T4T, acting inward or outward.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. For louvers specified to bear AMCA seal, include printed catalog pages showing specified models with appropriate AMCA Certified Ratings Seals.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum Extrusions:  1TASTM B 2211T, Alloy 6063-T5, T-52, or T6.
	B. Aluminum Sheet:  1TASTM B 2091T, Alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Fasteners:  Use types and sizes to suit unit installation conditions.
	1. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.
	2. For color-finished louvers, use fasteners with heads that match color of louvers.


	2.2 FABRICATION, GENERAL
	A. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	B. Join frame members to each other and to fixed louver blades with fillet welds, threaded fasteners, or both, as standard with louver manufacturer unless otherwise indicated or size of louver assembly makes bolted connections between frame members necessa

	2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS
	A. Horizontal, Drainable-Blade Louver:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Greenheck Fan Corporation.
	b. Ruskin Company; Tomkins PLC.

	2. Louver Depth:  1T4 inches1T.
	3. Frame and Blade Nominal Thickness:  Not less than 1T0.060 inch1T for blades andfor frames.
	4. Louver Performance Ratings:  Refer to drawings for size and performance requirements.
	5. AMCA Seal:  Mark units with AMCA Certified Ratings Seal.


	2.4 LOUVER SCREENS
	A. General:  Provide screen at each exterior louver.
	B. Louver Screen Frames:  Same kind and form of metal as indicated for louver to which screens are attached.
	C. Louver Screening:
	1. Bird Screening:  Aluminum, 1T1/2-inch 1Tsquare mesh, 1T0.063-inch1Twire.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work.
	B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	D. Repair damaged finishes so no evidence remains of corrective work.  Return items that cannot be refinished in the field to the factory and refinish entire unit or provide new units.
	E. Protect nonferrous-metal surfaces that will be in contact with concrete, masonry, or dissimilar metals from corrosion by applying a heavy coating of bituminous paint.



	10425-Signs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following types of signs:
	1. Panel signs.
	2. Dimensional letters and numbers.

	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 15 Section “Mechanical Identification” for labels, tags, and nameplates for mechanical equipment.
	2. Division 16 Section "Electrical Identification" for labels, tags, and nameplates for electrical equipment.
	3. Division 16 Section "Interior Lighting" for illuminated exit signs.
	4. See Division 16 Sections for electrical service and connections for illuminated letters.


	1.3 SUBMITTALS
	A. General:  Submit the following according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product data for each type of sign specified, including details of construction relative to materials, dimensions of individual components, profiles, and finishes.
	1. Provide message list for each sign required, including large-scale details of wording and lettering layout.
	2. Samples for initial selection of color, pattern, and texture:
	a. Cast Acrylic Sheet and Plastic Laminate:  Manufacturer's color charts consisting of actual sections of material including the full range of colors available for each material required.



	1.4 QUALITY ASSURANCE
	A. Sign Fabricator Qualifications:  Firm experienced in producing signs similar to those indicated for this Project, with a record of successful in-service performance, and sufficient production capacity to produce sign units required without causing delay
	B. UL and NEMA Compliance:  Provide lighting fixtures and electrical components for illuminated signs that are labeled and listed by UL and comply with applicable NEMA standards.
	C. Single-Source Responsibility:  For each separate sign type required, obtain signs from one source of a single manufacturer.
	D. Design Concept:  The Drawings indicate sizes, profiles, and dimensional requirements of signs and are based on the specific types and models indicated.  Sign units by other manufacturers may be considered provided deviations in dimensions and profiles d�

	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Take field measurements prior to preparation of shop drawings and fabrication to ensure proper fitting.  Show recorded measurements on final shop drawings.  Coordinate fabrication schedule with construction progress to avoid de...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Manufacturers of Panel Signs:
	a. ABC Architectural Signing System.
	b. Allenite.
	c. Andco Industries Corp.
	d. APCO Graphics, Inc.
	e. ASI Sign Systems, Inc.
	f. Best Manufacturing Company.
	g. Charleston Industries, Inc.
	h. DGS Corp.
	i. Environmental Graphic Systems, Inc.
	j. Mohawk Sign Systems.

	2. Manufacturers of Dimensional Letters:
	a. Andco Industries Corp.
	b. A.R.K. Ramos Manufacturing Company, Inc.
	c. ASI Sign Systems, Inc.
	d. Gemini, Inc.
	e. Matthews International Corp.
	f. Metal Arts.
	g. Metallic Arts, Inc.
	h. The Southwell Company.
	i. Spanjer Brothers, Inc.
	j. Vomar Products, Inc.



	2.2 MATERIALS
	A. Plastic Laminate:  Provide high-pressure plastic laminate engraving stock with face and core plies in contrasting colors, in finishes and color combinations indicated or, if not indicated, as selected from the manufacturer's standards.  Provide raised b�
	B. Fasteners:  Use concealed fasteners fabricated from metals that are not corrosive to the sign material and mounting surface.
	C. Anchors and Inserts:  Use nonferrous metal or hot-dipped galvanized anchors and inserts for exterior installations and elsewhere as required for corrosion resistance.  Use toothed steel or lead expansion bolt devices for drilled-in-place anchors.  Furni�
	D. Colored Coatings for Acrylic Plastic Sheet:  Use colored coatings, including inks and paints for copy and background colors, that are recommended by acrylic manufacturers for optimum adherence to acrylic surface and are nonfading for the application int�
	E. Laminated Sign Panels:  Permanently laminate face panels to backing sheets of material and thickness indicated using the manufacturer's standard process.
	F. Engraved Copy:  Machine-engrave letters, numbers, symbols, and other graphic devices into sign panel on the face indicated to produce precisely formed copy, incised to uniform depth.  Use high-speed cutters mechanically linked to master templates in a p�
	1. Engraved Plastic Laminate:  Engrave through the exposed face ply of the plastic laminate sheet to expose the contrasting core ply.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Locate sign units and accessories where indicated, using mounting methods of the type described and in compliance with the manufacturer's instructions.
	1. Install signs level, plumb, and at the height indicated, with sign surfaces free from distortion or other defects in appearance.  Install all signage in a uniform height in accordance with ADA requirements.

	B. Wall-Mounted Panel Signs:  Attach panel signs to wall surfaces using the methods indicated below:
	1. Vinyl-Tape Mounting:  Use double-sided foam tape to mount signs to smooth, nonporous surfaces.  Do not use this method for vinyl-covered or rough surfaces.


	3.2 CLEANING AND PROTECTION
	A. After installation, clean soiled sign surfaces according to the manufacturer's instructions.  Protect units from damage until acceptance by the Owner.



	10505-Metal Lockers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Wardrobe lockers, including the following:
	a. Two tier metal lockers with open mesh steel fronts.

	2. Locker benches.

	B. Related Sections include the following:
	1. Division 3 Section "Cast-in-Place Concrete" for concrete bases.
	2. Division 6 Section "Miscellaneous Carpentry" for wood furring and grounds.
	3. Division 9 Section "Painting" for finish painting of lockers.


	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of locker and bench.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other Work.
	1. Show locker fillers, trim, base, sloping tops, and accessories.  Include locker-numbering sequence.

	C. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors available for units with factory-applied color finishes.
	D. Maintenance Data:  For adjusting, repairing, and replacing locker doors and latching mechanisms to include in maintenance manuals specified in Division 1.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain locker units and accessories through one source from a single manufacturer.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver lockers until spaces to receive them are clean, dry, and ready for locker installation.
	B. Protect lockers from damage during delivery, handling, storage, and installation.
	C. Deliver master keys, control keys, and combination control charts to Owner.

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place Concrete."


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 366/A 366M, matte finish, suitable for exposed applications, and stretcher leveled or roller leveled to stretcher-leveled flatness.
	B. Galvanized Steel Sheet:  ASTM A 653/A 653M, commercial quality, G60 coating designation; mill phosphatized; suitable for exposed applications, and stretcher leveled or roller leveled to stretcher-leveled flatness.
	C. Electrolytic Zinc-Coated Steel Sheet:  ASTM A 591/A 591M, commercial quality, coating Class C; mill phosphatized; suitable for exposed applications; and stretcher leveled or roller leveled to stretcher-leveled flatness.
	D. Stainless-Steel Sheet:  ASTM A 666, Type 304, stretcher-leveled standard of flatness.  Roller-apply texture to doors in manufacturer's standard pattern.
	E. Extruded Aluminum:  ASTM B 221 alloy and temper recommended by aluminum producer and manufacturer for type of use and finish indicated.
	F. Fasteners:  Zinc- or nickel-plated steel, slotless-type exposed bolt heads, and self-locking nuts or lock washers for nuts on moving parts.

	2.2 WARDROBE LOCKERS
	A. Body:  Form backs, tops, bottoms, sides, and intermediate partitions from steel sheet; flanged for double thickness at back vertical corners.  Comply with the following:
	1. Back-Material Sheet Thickness:  0.0359 inch.
	2. Side-Material Sheet Thickness:  0.0359 inch.
	3. Exposed Ends:  Form exposed ends of nonrecessed lockers from minimum 0.0598-inch- thick steel sheet.

	B. Frames:  Form channel frames from minimum 0.0598-inch- thick steel sheet; lapped and welded at corners.  Form continuous integral door strike on vertical frame members.  Provide resilient bumpers to cushion door closing.
	1. Latch Hooks:  Form from minimum 0.1046-inch- thick steel; welded or riveted to door frames.

	C. Doors:  One-piece steel sheet, formed into channel shape at vertical edges and flanged at right angles at top and bottom edges.  Fabricate to prevent springing when opening or closing, and to swing 180 degrees.  Comply with the following:
	1. Sheet Thickness:  0.0747 inch minimum.
	2. Reinforcement:  Brace or reinforce inner face of doors more than 15 inches wide.
	3. Vents:  Provide perforated / wire mesh style vents on door face in manufacturer's standard configuration, of rectangular, square, and/or diamond shape.
	4. Security Vents:  Manufacturer's standard arrangement of stamped horizontal or vertical security vents on door face.

	D. Shelves:  Provide hat shelf in single-tier units; fabricated from minimum 0.0239-inch- thick, formed steel sheet; flanged on all edges.
	E. Continuous Hinges:  Manufacturer's standard, steel continuous hinge mounted to door and frame.
	F. Projecting Handle and Latch:  Manufacturer's standard, positive automatic, prelocking, pry-resistant latch and pull; chromium-plated, heavy-duty, vandal-resistant, lift-up handle, as follows:
	1. Provide minimum three-point latching for each door.
	a. Provide strike and eye for padlock.

	2. Provide single-point gravity or spring-actuated latch with padlock lug.


	2.3 LOCKS
	A. Fabricate lockers to receive a standard combination padlock (not in contract), installed on lockers using security-type fasteners.

	2.4 LOCKER ACCESSORIES
	A. Interior Equipment:  Furnish each locker with the following items, unless otherwise indicated:
	1. Hooks:  Manufacturer's standard zinc-plated, ball-pointed steel.  Provide one double-prong ceiling hook, and not fewer than two single-prong wall hooks for single-, double-, and triple-tier units.  Attach hooks with at least two fasteners.
	2. Coat Rods:  Manufacturer's standard galvanized steel.  Provide rod in lieu of ceiling hook for lockers 18 inches deep or greater.

	B. Number Plates:  Manufacturer's standard etched, embossed, or stamped, aluminum number plates with numerals at least 3/8 inch high.  Number lockers in sequence indicated.  Attach plates to each locker door, near top, centered, with at least two aluminum �
	C. Continuously Sloping Tops:  Manufacturer's standard, fabricated from minimum 0.0359-inch- thick steel sheet, for installation over lockers with separate flat tops.  Fabricate tops in lengths as long as practicable, without visible fasteners at splice lo�
	1. Closures:  Vertical-end type.

	D. Filler Panels:  Manufacturer's standard; fabricated from minimum 0.0478-inch- thick steel sheet in an unequal leg angle shape, and finished to match lockers.  Provide slip joint filler angle formed to receive filler panel.
	E. Finished End Panels:  Manufacturer's standard; fabricated from minimum 0.0239-inch- thick steel sheet, finished to match lockers, and designed for concealing exposed ends of nonrecessed lockers.

	2.5 LOCKER BENCHES
	A. Bench Tops:  Provide manufacturer's standard one-piece units, of the following material, minimum 9-1/2 inch wide by 1-1/4 inch thick, with rounded corners and edges:
	1. Laminated maple with one coat of clear sealer on all surfaces, and one coat of clear lacquer on top and sides.
	2. Plastic laminate over medium-density particleboard core, with two steel tubes running full length of top and positioned to receive pedestal fasteners.
	3. Extruded aluminum with anodized finish.

	B. Pedestals:  Provide manufacturer's standard pedestal supports, with predrilled fastener holes, complete with fasteners and anchors, and as follows:
	1. Type:  Aluminum, 1/8-inch-thick by 3-inch-wid channel or 1/4-inch-thick by 3-inch-wide bar stock, shaped in a trapezoidal form, with nonskid pads at bottom of each leg; free-standing.
	2. Color:  Match locker units.

	C. Furnish a minimum of two pedestals for each bench, with pedestal spacing not more than 72 inches o.c.

	2.6 FABRICATION
	A. A. Unit Principle:  Fabricate each locker with an individual door and frame, individual top, bottom, back, and shelves, and common intermediate uprights separating compartments.
	B. Knocked-Down Construction:  Fabricate lockers for nominal assembly at Project site.
	C. Fabricate lockers square, rigid, and without warp, with metal faces flat and free of dents or distortion.  Make exposed metal edges free of sharp edges and burrs, and safe to touch.  Weld frame members together to form a rigid, one-piece assembly.
	1. Form locker-body panels, doors, shelves and accessories from one-piece steel sheet, unless otherwise indicated.


	2.7 FINISHES, GENERAL
	A. Finish all steel surfaces and accessories, except prefinished stainless-steel and chrome-plated surfaces.
	B. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	D. 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 appearance of �

	2.8 STEEL SHEET FINISHES
	A. Surface Preparation:  Clean surfaces of dirt, oil, grease, mill scale, rust, and other contaminants that could impair paint bond.  Use manufacturer's standard methods.
	B. Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard baked-enamel finish consisting of a thermosetting topcoat.  Comply with paint manufacturer's written instructions for applying and baking to achieve a minimu�
	1. Color and Gloss:  As selected by Architect from manufacturer's full range.


	2.9 GALVANIZED STEEL SHEET FINISHES
	A. Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are free of oil and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.  Clean welds, mechanical connections, and�
	1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.

	B. Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard baked-enamel finish consisting of a thermosetting topcoat.  Comply with paint manufac-turer's written instructions for applying and baking to achieve a minim�
	1. Color and Gloss:  As selected by Architect from manufacturer's full range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine concrete bases for suitable conditions where metal lockers are to be installed.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION
	A. Install metal lockers and accessories level, plumb, rigid, and flush according to manufacturer's written instructions.
	B. Assemble knocked-down lockers with standard fasteners, with no exposed fasteners on door faces and face frames.
	C. Connect groups of all-welded lockers together with standard fasteners, with no exposed fasteners on face frames.
	D. Anchor lockers to floors and walls at intervals recommended by manufacturer, but not more than 36 inches o.c.  Install anchors through backup reinforcing plates where necessary to avoid metal distortion, using concealed fasteners.
	E. Fit exposed connections of trim, fillers, and closures accurately together to form tight, hairline joints, with concealed fasteners and splice plates.
	1. Attach sloping top units to lockers, with closures at exposed ends.

	F. Attach finished end panels with fasteners only at perimeter to conceal exposed ends of nonrecessed lockers.
	G. Anchor locker benches to floors uniformly space pedestals not more than 72 inches apart, and securely fasten to bench top and anchor to floor.

	3.3 ADJUSTING, CLEANING, AND PROTECTION
	A. Adjust doors and latches to operate easily without binding.  Verify that integral locking devices operate properly.
	B. Clean interior and exposed exterior surfaces and polish stainless-steel and nonferrous-metal surfaces.
	C. Protect lockers from damage, abuse, dust, dirt, stain, or paint.  Do not permit locker use during construction.
	D. Touch up marred finishes, or replace locker units that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by locker manufacturer.



	10520-Fire Protection Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Condi-tions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Portable fire extinguishers on mounting brackets in the Warehouse and Shop Areas.
	2. Portable fire extinguishers within cabinets in Finished Office Spaces:
	3. Fire-protection accessories.


	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for fire-protection specialties.
	1. Fire Extinguishers:  Include rating and classification.
	2. 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.
	3. Show location of knockouts for hose valves.

	B. Samples for Initial Selection:  Manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available for each type of cabinet finish indicated.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fire extinguishers and cabinets through one source from a single manufacturer.
	B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Standard for Portable Fire Extinguishers."
	C. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.
	1. Provide extinguishers listed and labeled by FM.


	1.5 COORDINATION
	A. Coordinate size of cabinets to ensure that type and capacity of hoses, hose valves, and hose racks indicated are accommodated.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. Portable Fire Extinguishers:
	a. Amerex Corporation.
	b. Ansul Incorporated.
	c. Badger; Div. of Figgie Fire Protection Systems.
	d. Buckeye Fire Equipment Company.
	e. Fire-End & Croker Corporation.
	f. General Fire Extinguisher Corporation.
	g. J.L. Industries, Inc.
	h. Kidde:  Walter Kidde, The Fire Extinguisher Co.
	i. Larsen's Manufacturing Company.
	j. Modern Metal Products; Div. of Technico.
	k. Moon/American, Inc.
	l. Pem All; Div. of Pem Systems, Inc.
	m. Potter-Roemer; Div. of Smith Industries, Inc.
	n. Samson Products, Inc.
	o. Watrous; Div. of American Specialties, Inc.

	2. Fire-Protection Cabinets:
	a. Filtrine Manufacturing Company.
	b. Fire-End & Croker Corporation.
	c. General Accessory Manufacturing Co.
	d. J.L. Industries, Inc.
	e. Larsen's Manufacturing Company.
	f. Modern Metal Products; Div. of Technico.
	g. Moon/American, Inc.
	h. Potter-Roemer; Div. of Smith Industries, Inc.
	i. Samson Products, Inc.
	j. Thomas Enterprises.
	k. Watrous; Div. of American Specialties, Inc.

	3. Mounting Brackets:
	a. Amerex Corporation.
	b. Ansul Incorporated; Tyco International Ltd
	c. Badger Fire Protection; a Kidde company
	d. Buckeye Fire Equipment Company
	e. Fire End & Croker Corporation
	f. J. L. Industries, Inc.; a division of Activar Construction Products Group.
	g. Larsen's Manufacturing Company
	h. Potter Roemer LLC.


	B. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the products specified in the Fire-Protection Cabinet Schedule at the end of Part 3.

	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  Carbon steel, complying with ASTM A 366/A 366M, commercial quality, stretcher leveled, temper rolled.
	B. Aluminum:  Alloy and temper recommended by aluminum producer and manufacturer for type of use and finish indicated, and as follows:
	1. Sheet:  ASTM B 209.
	2. Extruded Shapes:  ASTM B 221.

	C. Stainless-Steel Sheet:  ASTM A 666/A 666M, Type 302 or Type 304 alloy.

	2.3 PORTABLE FIRE EXTINGUISHERS
	A. General:  Provide fire extinguishers of type, size, and capacity for each cabinet and other locations indicated.
	B. Dry-Chemical Type:  UL-rated 40-B:C, 10-lb nominal capacity, in enameled-steel container.
	C. Multipurpose Dry-Chemical Type:  UL-rated 4-A:60-B:C, 10-lb nominal capacity, in enameled-steel container.

	2.4 FIRE-PROTECTION CABINETS
	A. Cabinet Construction:  Provide manufacturer's standard box (tub), with trim, frame, door, and hardware to suit cabinet type, trim style, and door style indicated.  Weld joints and grind smooth.  Miter and weld perimeter door frames.
	1. Fire-Rated Cabinets:  Listed and labeled to meet requirements of ASTM E 814 for fire-resistance rating of wall where it is installed.
	a. Construct fire-rated cabinets with double walls fabricated from 0.0478-inch- thick, cold-rolled steel sheet lined with minimum 5/8-inch- thick, fire-barrier material.
	b. Provide factory-drilled mounting holes.

	2. Cabinet Metal:  Enameled-steel sheet.

	B. Cabinet Type:  Suitable for the following:
	1. Fire extinguisher.

	C. Cabinet Mounting:  Suitable for the following mounting conditions:
	1. Semirecessed:  Cabinet box partially recessed in walls of shallow depth to suit style of trim indicated.

	D. Cabinet Trim Style:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth.
	1. Trimless with hidden flange of same metal and finish as box that overlaps surrounding wall finish and that is concealed from view by an overlapping door.

	E. Cabinet Trim Material:  Manufacturer's standard, as follows:
	1. Steel sheet.

	F. Door Material:  Manufacturer's standard, as follows:
	1. Steel sheet.

	G. Door Glazing:  Manufacturer's standard, as follows:
	1. Acrylic:  Smooth or textured sheet, as follows:
	a. Thickness:  6 mm.
	b. Color:  Clear.


	H. Door Style:  Manufacturer's standard design, as follows:
	1. Center glass panel with frame.

	I. Door Construction:  Fabricate doors according to manufacturer's standards, of materials indicated, and coordinated with cabinet types and trim styles selected.
	J. Door Hardware:  Provide manufacturer's standard door-operating hardware of proper type for cabinet type, trim style, and door material and style indicated.  Provide either lever handle with cam-action latch, or exposed or concealed door pull and frictio�

	2.5 ACCESSORIES
	A. Mounting Brackets:  Manufacturer's standard steel, designed to secure extinguisher, of sizes required for types and capacities of extinguishers indicated, with plated or baked-enamel finish.
	1. Provide brackets for extinguishers not located in cabinets.
	2. Provide brackets for extinguishers located in cabinets.

	B. Lettered Door Handle:  Provide one-piece, cast-iron door handle with the word "FIRE" embossed into face.
	C. Identification:  Provide lettering to comply with authorities having jurisdiction for letter style, color, size, spacing, and location.  Locate as indicated by Architect.
	1. Identify bracket-mounted extinguishers with the words "FIRE EXTINGUISHER" in red letter decals applied to wall surface.
	2. Identify fire extinguisher in cabinet with the words "FIRE EXTINGUISHER" applied to door.
	a. Application Process:  Engraved.
	b. Lettering Color:  Black.
	c. Orientation:  Vertical.


	D. Alarm:  Provide manufacturer's standard alarm, which actuates when cabinet door is opened and is powered by the following:
	1. Low voltage, complete with transformer.


	2.6 COLORS AND TEXTURES
	A. Colors and Textures:  As selected by Architect from manufacturer's full range for these characteristics.

	2.7 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 appearance of �
	D. Cabinet and Door Finishes:  Provide manufacturer's standard baked-enamel paint for the following:
	1. Exterior of cabinets and doors, except for those surfaces indicated to receive another finish.
	2. Interior of cabinets and doors.


	2.8 STEEL FINISHES
	A. Surface Preparation:  Clean surfaces of dirt, oil, grease, mill scale, rust, and other contaminants that could impair paint bond using manufacturer's standard methods.
	B. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately after surface preparation and pretreatment.
	1. Shop Primer:  Manufacturer's or fabricator's standard, fast-curing, lead- and chromate-free, universal primer, selected for resistance to normal atmospheric corrosion, for compatibility with substrate and field-applied finish paint system indicated, and�

	C.  Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-enamel finish consisting of prime coat and thermosetting topcoat.  Comply with paint manufacturer's written instructions for applying and ba�
	1. Color and Gloss:  As selected by Architect from manufacturer's full range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for hose valves, hose racks, and cabinets to verify actual locations of piping connections before cabinet installation.
	B. Examine walls and partitions for suitable framing depth and blocking where recessed and semirecessed cabinets are to be installed.
	C. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged units.

	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions for installing fire-protection specialties.
	B. Install in locations and at mounting heights indicated or, if not indicated, at heights acceptable to authorities having jurisdiction.
	1. Prepare recesses for cabinets as required by type and size of cabinet and trim style.
	2. Fasten mounting brackets to structure and cabinets, square and plumb.
	3. Fasten cabinets to structure, square and plumb.


	3.3 INSTALLATION OF FIRE-RATED HOSE OR VALVE CABINETS
	A. Install cabinet with not more than 1/16-inch tolerance between pipe OD and knockout OD.  Center pipe within knockout.
	B. Seal through-penetrations with firestopping sealant specified in Division 7 Section "Firestopping."

	3.4 ADJUSTING, CLEANING, AND PROTECTION
	A. Adjust cabinet doors that do not swing or operate freely.
	B. Refinish or replace cabinets and doors damaged during installation.
	C. Provide final protection and maintain conditions that ensure that cabinets and doors are without damage or deterioration at the time of Substantial Completion.



	10800-Toilet & Bath Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes toilet and bath accessory items as scheduled.
	B. Mirrored glass for frameless applications is specified in Division 8 Section "Mirrored Glass."
	C. Toilet compartments and related accessories are specified in Division 10.

	1.3 SUBMITTALS
	A. General:  Submit the following according to Conditions of Contract and Division 1 Specifications Sections.
	B. Product data for each toilet accessory item specified, including construction details relative to materials, dimensions, gages, profiles, mounting method, specified options, and finishes.
	C. Schedule indicating types, quantities, sizes, and installation locations (by room) for each toilet accessory item to be provided for project.
	D. Maintenance instructions including replaceable parts and service recommendations.

	1.4 QUALITY ASSURANCE
	A. Inserts and Anchorages:  Furnish accessory manufacturers' standard inserts and anchoring devices that must be set in concrete or built into masonry.  Coordinate delivery with other work to avoid delay.
	B. Single-Source Responsibility:  Provide products of same manufacturer for each type of accessory unit and for units exposed to view in same areas, unless otherwise acceptable to Architect.

	1.5 PROJECT CONDITIONS
	A. Coordination:  Coordinate accessory locations, installation, and sequencing with other work to avoid interference with and ensure proper installation, operation, adjustment, cleaning, and servicing of toilet accessory items.


	PART 2 -  PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers:  Materials specified are based on accessories manufactured by Bobrick Dispensers Inc. Products manufactured by companies listed below may be used, if approved in advance by the Architect,  but are subject to compliance with requirements, �
	1. Bobrick Washroom Equipment, Inc.
	2. Bradley Corporation.
	3. General Accessory Manufacturing Co.
	4. McKinney/Parker.


	2.2 MATERIALS, GENERAL
	A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 0.034 inch  minimum thickness.
	B. Sheet Steel:  Cold-rolled, commercial quality ASTM A 366 , 0.04 inch minimum.  Surface preparation and metal pretreatment as required for applied finish.
	C. Galvanized Steel Sheet:  ASTM A 527 G60 .
	D. Chromium Plating:  Nickel and chromium electro-deposited on base metal, ASTM B 456, Type SC 2.
	E. Baked Enamel Finish:  Factory-applied, gloss white, baked acrylic enamel coating.
	F. Mirror Glass:  Nominal 6.0 mm thick, conforming to ASTM C 1036, Type I, Class 1, Quality q2, and with silvering, electro- plated copper coating, and protective organic coating.
	G. Fasteners:  Screws, bolts, and other devices of same material as accessory unit, or of galvanized steel where concealed.

	2.3 TOILET TISSUE DISPENSERS
	A. Surface Mounted Roll Dispenser:  Bobrick B-274 Fabricate of cast aluminum, satin finish.

	2.4 GRAB BARS
	A. Stainless Steel Type:  Bobrick B-5501 1-1/2" diameter, s.s. satin finish, heavy duty, 18 guage with concealed mountings. Refer to plan for lengths

	2.5 MIRROR UNITS
	A.  Stainless Steel Framed Mirror Units:  Bobrick B-165, type 304 s.s. satin finish with integral shelf.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install toilet accessory units according to manufacturers' instructions, using fasteners appropriate to substrate as recommended by unit manufacturer.  Install units plumb and level, firmly anchored in locations and at heights indicated.
	B. Secure mirrors to walls in concealed, tamperproof manner with special hangers, toggle bolts, or screws.  Set units plumb, level, and square at locations indicated, according to manufacturer's instructions for type of substrate involved.
	C. Install grab bars to withstand a downward load of at least 250 lbf, complying with ASTM F 446.

	3.2 ADJUSTING AND CLEANING
	A. Adjust toilet accessories for proper operation and verify that mechanisms function smoothly.  Replace damaged or defective items.
	B. Clean and polish all exposed surfaces strictly according to manufacturer's recommendations after removing temporary labels and protective coatings.



	11160-Loading Dock Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Dock bumpers.
	2. Dock levelers.

	B. Related Sections include the following:
	1. Division 3 Section "Cast-in-Place Concrete" for concrete work for recessed dock and truck levelers.
	2. Division 5 Section "Metal Fabrications" for curb angles at edge of loading dock and around edge of recessed dock-leveler pit, and for platform edge channels.
	3. Division 15 Section "Plumbing Specialties" for pit drains for dock lifts and truck levelers permanently installed in a pit.


	1.3 DEFINITIONS
	A. Operating Range:  Maximum amount of travel above and below the dock level.
	B. Working Range:  Recommended amount of travel above and below the dock level for which loading and unloading operations can take place.

	1.4 SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, accessories, details of construction relative to materials, dimensions of individual components, profiles, and finishes.
	B. Shop Drawings:  Show details of fabrication and installation.  Include plans, elevations, sections, details, and attachments to other work.
	1. Provide templates for anchors and bolts anchored to permanent construction.

	C. Samples for Initial Selection:  Manufacturer's color charts consisting of sections of fabric showing the full range of colors, textures, and patterns available for each type of product indicated below:
	D. Maintenance Data:  For loading dock equipment to include in the maintenance manuals specified in Division 1.  Include name, address, and telephone number of manufacturer's nearest authorized service representative.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer who is an authorized representative of loading dock equipment manufacturer for both installation and maintenance of the type of units required for this Project.
	B. Source Limitations:  Obtain each loading dock equipment component, including dock bumpers, levelers,  as a complete unit from one source and by a single manufacturer.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with manufacturer's written instructions for minimum and maximum temperature requirements for storage.

	1.7 COORDINATION
	A. Recessed Dock Levelers:  Coordinate size and location of pits to ensure proper clearances and operation of equipment.  Concrete, reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place Concrete."
	B. Coordinate delivery of built-in anchoring devices to Project site to avoid delaying progress.

	1.8 WARRANTY
	A. General Warranty:  The special warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made�
	B. Dock-Leveler Warranty:  Submit a written warranty, executed by manufacturer, agreeing to repair or replace dock-leveler components that fail in materials or workmanship within the specified warranty period.  Failures include, but are not limited to, the�
	1. Structural failures, including cracked or broken structural support members and load-bearing welds.
	2. Deck plate failures, including cracked plate or permanent deformation in excess of 1/4 inch  between deck supports.
	3. Faulty operation of operators, control system, or hardware.

	C. Warranty Period:  Two years from date of Substantial Completion.
	1. Warranty shall be for unlimited usage of the leveler for the specified rated capacity over the term of the warranty.


	1.9 MAINTENANCE SERVICE
	A. Initial Maintenance Service:  Beginning at Substantial Completion, provide 12 months' full maintenance by skilled employees of dock equipment Installer.  Include monthly preventive maintenance, repair or replacement of worn or defective components, lubr�
	1. Perform maintenance, including emergency callback service, during normal working hours.

	B. Continuing Maintenance Service:  Provide a continuing maintenance proposal from Installer to Owner, in the form of a standard yearly (or other period) maintenance agreement, starting on date initial maintenance service is concluded.  State services, obl�


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Dock Bumpers:
	a. Kelley Dock Systems.
	b. Rite-Hite Corporation.
	c. Serco; A United Dominion Company.

	2. Recessed Dock Levelers:
	a. DLM, Inc.
	b. Kelley Dock Systems.
	c. Rite-Hite Corporation.
	d. Serco; A United Dominion Company.
	e. W.B. McGuire Co., Inc.; Division of Overhead Door Corporation.


	B. Products:  Subject to compliance with requirements, provide one of the products specified in the Loading Dock Equipment Schedule.

	2.2 DOCK BUMPERS
	A. Laminated-Tread Bumpers:  Provide units of size indicated, fabricated from multiple plies cut from fabric-reinforced rubber tires to a uniform thickness of 4-1/2 inches .  Laminate plies under pressure on 3/4-inch- diameter, steel supporting rods that a�
	1. Configuration:  Rectangle.
	2. Thickness:  4 inches .

	B. Anchorage Devices:  Provide anchor bolts, nuts, washers, bolts, sleeves, cast-in-place plate, and other anchorage devices as required to fasten bumpers securely in place and to suit installation type indicated.  Hot-dip galvanize anchorage components.

	2.3 RECESSED DOCK LEVELERS
	A. General:  Provide recessed dock levelers of type, function, operation, capacity, size, and construction indicated, complete with controls, safety devices, and accessories required.
	B. Type:  Provide recessed, hinged-lip-type dock levelers designed for permanent installation in concrete pits, preformed in the edge of loading platform.
	C. Function:  Dock levelers shall compensate for differences in height between truck bed and loading platform in the following manner:
	1. Vertical Travel:  Minimum working range shall be 12 inches above and 12 inches below adjoining platform level.  Provide an operating range above platform level of sufficient height to enable lip to extend and clear truck bed before contact.
	2. Automatic Vertical Compensation:  Floating travel of ramp with lip extended and resting on truck bed shall compensate automatically for upward or downward movement of truck bed during loading and unloading.
	3. Automatic Lateral Compensation:  Tilting of ramp with lip extended and resting on truck bed shall compensate automatically for canted truck beds of up to 4 inches  over width of ramp.
	4. Lip Operation:  Provide manufacturer's standard mechanism that automatically extends and supports hinged lip on ramp edge with lip resting on truck bed over dock leveler's working range, allows lip to yield under impact of incoming truck, and automatica�
	a. Length of Lip Extension:  Not less than 16 inches from ramp edge and not less than 12 inches in front of dock bumpers.


	D. Operation:  Provide manufacturer's standard operating system as follows:
	1. Mechanical Operating System:  Provide spring-operated raising and walk-down lowering of unloaded ramp.  Equip units with an upward-biased-spring counterbalancing mechanism controlled by a hold-down device.  Raise ramp to top limit of operating range by �
	2. Free-Fall Protection:  Equip mechanical dock levelers with manufacturer's standard protection system to limit free fall of loaded ramps with front edge supported by truck bed.
	3. Maintenance Strut:  Provide an integral strut to positively support ramp in up position during maintenance of dock leveler.

	E. Construction:  Fabricate dock-leveler frame from structural- and formed-steel shapes.  Fabricate platform, including hinged lip, from nonskid steel plate.  Fabricate entire assembly to withstand deformation during both operating and stored phases of ser�
	1. Clean Pit Frame:  Provide leveler framing designed to support leveler at sides of pit, with no side-to-side supports at front and back of pit floor.
	2. Curb Angles:  Provide 3-by-3-by-1/4-inch galvanized steel curb angles for edge of recessed leveler pit, with 1/2-inch- diameter by 6-inch- long concrete anchors welded to angle at 6 inches  o.c.
	3. Self-Forming Pit:  Provide manufacturer's standard prefabricated self-forming steel form system for poured-in-place construction of concrete pit.

	F. Finish and Color:  Manufacturer's standard paint applied to factory-assembled and -tested dock levelers before shipping.  Paint toe guards yellow to comply with ANSI Z535.1, and paint remainder of surfaces in manufacturer's standard color.


	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 loading dock equipment.
	B. Examine walls and floors of pits for suitable conditions where recessed dock equipment is to be installed.  Pits shall be plumb and square, and properly sloped for drainage from back to front of dock.
	C. Proceed with installation of loading dock equipment only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. General:  Coordinate installation of loading dock equipment indicated to be attached to or recessed into concrete or masonry, and furnish anchoring devices with templates, diagrams, and instructions for their installation.
	B. Clean recessed pits of debris.

	3.3 INSTALLATION, GENERAL
	A. General:  Comply with manufacturer's detailed written instructions for installing loading dock equipment.
	1. Install equipment, devices, and accessories as required for a complete installation.


	3.4 DOCK-BUMPER INSTALLATION
	A. Attach dock bumpers to structure in a manner that complies with requirements indicated for spacing, arrangement, and position relative to top of platform and anchorage.
	1. Welded Attachment:  Plug-weld anchor holes in contact with steel inserts and fillet weld at other locations.


	3.5 DOCK-LEVELER INSTALLATION
	A. Set curb angles in concrete with tops flush with platform.  Fit exposed connections together to form hairline joints.
	B. Attach leveler securely to loading platform construction according to manufacturer's written instructions, flush with adjacent dock surfaces and square to recessed pit.
	C. Recessed Dock Levelers:  Coordinate forming recessed pit for dock levelers to ensure that recess is adequate to accommodate leveler in proper relation to loading platform.

	3.6 ADJUSTING
	A. Adjust loading dock equipment for safe, efficient operation.
	B. Test dock levelers and lifts for vertical travel within operating range indicated.

	3.7 CLEANING AND PROTECTING
	A. Restore marred, abraded surfaces to their original condition.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure loading dock equipment is without damage or deterioration at the time of Substantial Completion.

	3.8 DEMONSTRATION
	A. Startup Services:  Engage a factory-authorized service representative to perform startup services and to train Owner's maintenance personnel as specified below:
	1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	2. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, troubleshooting, servicing, and preventive maintenance.
	3. Review data in maintenance manuals.  Refer to Division 1 Section "Contract Closeout.”




	13125-Metal Building Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes a single-story, single-span, rigid-frame-type pre-engineered metal building of the nominal length, width, eave height, and roof pitch indicated.
	1. Manufacturer's standard building components and accessories may be used, provided components, accessories, and complete structure conform to design indicated and specified requirements.

	B. Related Sections:  The following sections contain requirements that relate to this section:
	1. Concrete floor and foundations and installation of anchor bolts are specified in Division 3 Section "Concrete Work."

	C. Masonry exterior walls are specified in Division 4 Section "Unit Masonry."
	D. Sealants and calking are specified in Division 7 Section "Joint Sealers."
	1. Finish hardware and provisions for masterkeying are specified in Division 8 Section "Finish Hardware."


	1.3 SYSTEM PERFORMANCE REQUIREMENTS
	A. General:  Engineer, design, fabricate and erect the pre-engineered metal building system to withstand loads from winds, gravity, structural movement including movement thermally induced, and to resist in-service use conditions that the building will exp
	1. Design each member to withstand stresses resulting from combinations of loads that produce the maximum allowable stresses in that member as prescribed in MBMA's "Design Practices Manual."

	B. Design Loads:  Basic design loads, as well as auxiliary and collateral loads, are indicated on the drawings.
	1. Basic design loads include live load, wind load, and seismic load, in addition to the dead load.
	2. Auxiliary loads include dynamic live loads such as those generated by cranes and material handling equipment.
	3. Collateral loads include additional dead loads over and above the weight of the metal building system such as sprinkler systems and roof-mounted mechanical systems.

	C. Structural Framing and Roof and Siding Panels:  Design primary and secondary structural members and exterior covering materials for applicable loads and combinations of loads in accordance with the Metal Building Manufacturers Association's (MBMA) "Desi
	1. Structural Steel:  Comply with the American Institute of Steel Construction's (AISC) "Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings" for design requirements and allowable stresses.
	2. Light Gage Steel:  Comply with the American Iron and Steel Institute's (AISI) "Specification for the Design of Cold Formed Steel Structural Members" and "Design of Light Gage Steel Diaphragms" for design requirements and allowable stresses.
	3. Welded Connections:  Comply with the American Welding Society's (AWS) "Standard Code for Arc and Gas Welding in Building Construction" for welding procedures.


	1.4 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of the Contract and Division 1 Specification Sections.
	B. Product data consisting of metal building system manufacturer's product information for building components and accessories.
	C. Shop drawings for metal building structural framing system, roofing panels, and other metal building system components and accessories that are not fully detailed or dimensioned in manufacturer's product data.
	1. Structural Framing:  Furnish complete erection drawings prepared by or under the supervision of a professional engineer legally authorized to practice in the jurisdiction where the Project is located.  Include details showing fabrication and assembly of�
	2. Roofing Panels:  Provide layouts of panels on walls and roofs, details of edge conditions, joints, corners, custom profiles, supports, anchorages, trim, flashings, closures, and special details.  Include transverse cross-sections.
	3. Building Accessory Components:  Provide details of metal building accessory components to clearly indicate methods of installation including the following:

	D. Professional engineer's certificate prepared and signed by a Professional Engineer, legally authorized to practice in the jurisdiction where Project is located, verifying that the structural framing and covering panels meet indicated loading requirement�

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced Installer to erect the pre-engineered metal building who has specialized in the erection and installation of types of metal buildings systems similar to that required for this project and who is certified�
	B. Single-Source Responsibility:  Obtain the metal building system components, including structural framing, and roof covering, and accessory components, from one source from a single manufacturer.
	C. Design Criteria:  The drawings indicate sizes, profiles, and dimensional requirements of the pre-engineered metal building system.  Metal building systems having equal performance characteristics with deviations from indicated dimensions and profiles ma�

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver prefabricated components, sheets, panels, and other manufactured items so they will not be damaged or deformed.  Package wall and roof panels for protection against transportation damage.
	B. Handling:  Exercise care in unloading, storing, and erecting wall and roof covering panels to prevent bending, warping, twisting, and surface damage.
	C. Stack materials on platforms or pallets, covered with tarpaulins or other suitable weathertight ventilated covering.  Store metal wall and roof panels so that water accumulations will drain freely.  Do not store panels in contact with other materials th�

	1.7 WARRANTY
	A. Roofing and Siding Panel Finish Warranty:  Furnish the roofing and siding panel manufacturer's written warranty, covering failure of the factory-applied exterior finish on metal wall and roof panels within the warranty period.  This warranty shall be in�
	1. Warranty period for factory-applied exterior finishes on wall and roof panels is 20 years after the date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1  MANUFACTURERS
	A. Basis of Design:  Products specified on the Drawings are products of Butler Manufacturing.  Products of other approved manufacturers shall be allowed provided they meet the quality level and design intent of the specified products.
	B. Manufacturer:  Subject to compliance with specified requirements, provide metal building systems provided by the following manufacturer’s;
	1. Butler Manufacturing Co.
	2. Varco Pruden Building Systems
	3. Ceco Building Systems
	4. American Buildings
	5. Nucor Building Systems
	6. or approved equal.


	2.2 MATERIALS
	A. Hot-Rolled Structural Steel Shapes:  Comply with ASTM A 36 or ASTM A 529.
	B. Steel Tubing or Pipe:  Comply with ASTM A 500 Grade B, ASTM A 501, or ASTM A 53.
	C. Steel Members Fabricated from Plate or Bar Stock:  Provide 42,000 psi minimum yield strength.  Comply with ASTM A 529, ASTM A 570, or ASTM A 572.
	D. Steel Members Fabricated by Cold Forming:  Comply with ASTM A 607 Grade 50.
	E. Cold-Rolled Carbon Steel Sheet:  Comply with requirements of ASTM A 366 or ASTM A 568.
	F. Hot-Rolled Carbon Steel Sheet:  Comply with requirements of ASTM A 568or ASTM A 569.
	G. Bolts for Structural Framing:  Comply with ASTM A 307 or ASTM A 325 as necessary for design loads and connection details.
	H. Thermal Insulation:  Glass fiber blanket insulation, complying with ASTM C 991, of 0.5 lb per cu. ft. density, thickness as indicated, with UL flame spread classification of 25 or less, and 2 inch wide continuous vapor-tight edge tabs.
	1. Vapor Barrier:  Vinyl film.
	2. Retainer Strips:  26 gage formed galvanized steel retainer clips colored to match the insulation facing.

	I. Paint and Coating Materials:  Comply with performance requirements of the federal specifications indicated.  Unless specifically indicated otherwise, compliance with compositional requirements of federal specifications indicated is not required.
	1. Shop Primer for Ferrous Metal:  Fast-curing, lead-free, universal primer, selected by the manufacturer for resistance to normal atmospheric corrosion, compatibility with finish paint systems, and capability to provide a sound foundation for field-applie�
	2. Shop Primer for Ferrous Metal:  Fast-curing, lead-free, abrasion- resistant, rust-inhibitive primer selected by the manufacturer for compatibility with substrates with types of alkyd finish paint systems indicated and for capability to provide a sound f�
	3. Shop Primer for Galvanized Metal Surfaces:  Zinc dust-zinc oxide primer selected by the manufacturer for compatibility with substrate.  Comply with FS TT-P-641.
	4. Shop Primer for Wood Surfaces:  Alkyd primer as selected by the manufacturer for compatibility with the substrate.  Comply with FS TT-P-25.


	2.3 STRUCTURAL FRAMING
	A. Rigid Frames:  Fabricate from hot-rolled structural steel shapes.  Provide factory-welded, shop-painted, built-up "I-beam"-shape or open-web-type frames consisting of parallel flange beams and columns.  Furnish frames with attachment plates, bearing pla�
	1. Provide length of span and spacing of frames indicated.  Slight variations in length of span and frame spacing may be acceptable if necessary to meet manufacturer's standard.
	2. Provide rigid frames at endwalls where indicated.

	B. Primary Endwall Framing:  Provide the following primary endwall framing members fabricated for field-bolted assembly:
	1. Endwall Columns:  Manufacturer's standard shop-painted, built-up factory-welded "I"-shape or cold-formed "C" sections, fabricated from 14 gage steel.
	2. Endwall Beams:  Manufacturer's standard shop-painted "C"-shape roll-formed sections fabricated from 16 gage steel.

	C. Secondary Framing:  Provide the following secondary framing members:
	1. Roof Purlins, Sidewall and Endwall Girts:  "C"-or "Z"-shaped sections fabricated from 16 gage shop-painted roll-formed steel.  Purlin spacers shall be fabricated from 14 gage cold-formed galvanized steel sections.
	2. Eave Struts:  Unequal flange "C"-shaped sections formed to provide adequate backup for both wall and roof panels.  Fabricate from 16 gage shop-painted roll-formed steel.
	3. Flange and Sag Bracing:  1-5/8 x 1-5/8 inch angles fabricated from 16 gage shop-painted roll-formed steel.
	4. Base or Sill Angles:  Fabricate from 14 gage  cold-formed shop-painted steel sections.
	5. Secondary endwall structural members, except columns and beams, shall be the manufacturer's standard sections fabricated from 14 gage  cold-formed shop painted steel.

	D. Wind Bracing:  Provide adjustable wind bracing using 1/2 inch (13 mm) diameter threaded steel rods; comply with ASTM A 36/A36M or ASTM A 572/A572M, Grade D or Portal Bracing as indicated in the contract documents.  Locate interior end bay bracing only w�
	E. Bolts:  Provide shop-painted bolts except when structural framing components are in direct contact with roofing and siding panels.  Provide zinc-plated or cadmium-plated bolts when structural framing components are in direct contact with roofing and sid�
	F. Shop Painting:  Clean surfaces to be primed of loose mill scale, rust, dirt, oil, grease, and other matter precluding paint bond.  Follow procedures of SSPC-SP3 for power-tool cleaning, SSPC-SP7 for brush-off blast cleaning, and SSPC-SP1 for solvent cle�
	1. Prime structural steel primary and secondary framing members with the manufacturer's standard rust-inhibitive primer.
	2. Prime galvanized members, after phosphoric acid pretreatment, with manufacturer's standard zinc dust-zinc oxide primer.


	2.4 METAL PANELS
	A. Wall Face Sheets:  Fabricate wall face sheets to the profile or configuration indicated from 26 gage , structural quality, Grade C, zinc-coated w/ factory applied fluorocarbon coating utilizing Kynar 500 on exterior side and wash coat of primer on inter�
	B. Roof Face Sheets:  Roof face sheets to be 24 gage galvalume, structural quality, Grade C, zinc-coated steel sheets formed to allow a standing seam installation process.
	C. Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets, self-locking bolts, end-welded studs, and other suitable fasteners designed to withstand design loads.
	1. Provide metal-backed neoprene washers under heads of fasteners bearing on weather side of panels.
	2. Use aluminum or stainless steel fasteners for exterior application and galvanized or cadmium-plated fasteners for interior applications.
	3. Locate and space fastenings in true vertical and horizontal alignment.  Use proper tools to obtain controlled uniform compression for positive seal without rupture of neoprene washer.
	4. Provide fasteners with heads matching color of roofing or siding sheets by means of plastic caps or factory-applied coating.

	D. Accessories:  Provide the following sheet metal accessories factory-formed of the same material in the same finish as roof and wall panels:
	1. Flashings.
	2. Closers.
	3. Fillers.
	4. Ridge covers.
	5. Fascias.

	E. Flexible Closure Strips:  Closed-cell, expanded cellular rubber, self-extinguishing flexible closure strips.  Cut or premold to match configuration of roofing and siding sheets.  Provide closure strips where indicated or necessary to ensure weathertight�
	F. Sealing Tape:  Pressure-sensitive 100 percent solids grey polyisobutylene compound sealing tape with release paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch thick.
	G. Joint Sealant:  One-part elastomeric polyurethane, polysulfide, or silicone rubber sealant as recommended by the building manufacturer.
	H. Finish:  Wall panels to be as noted on the Drawings.

	2.5 SHEET METAL ACCESSORIES
	A. General:  Provide coated steel sheet metal accessories with coated steel roofing and siding panels.
	B. Gutters:  Form in 96 inch long sections, complete with end pieces, outlet tubes, and other special pieces as required.  Size in accordance with SMACNA.  Join sections with riveted and soldered or sealed joints.  Provide expansion-type slip joint at cent�
	C. Downspouts:  Form in 10 feet long sections, complete with elbows and offsets.  Join sections with 1-1/2 inch telescoping joints.  Provide fasteners designed to hold downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at ap�

	2.6 FABRICATION
	A. General:  Design prefabricated components and necessary field connections required for erection to permit easy assembly and disassembly.
	1. Fabricate components in such a manner that once assembled, they may be disassembled, and reassembled  to allow for future building expansion/modifcations with a minimum amount of labor.

	B. Structural Framing:  Shop-fabricate framing components to indicated size and section with base plates, bearing plates, and other plates required for erection, welded in place.  Provide holes for anchoring or connections shop-drilled or punched to templa�


	PART 3 -  EXECUTION
	3.1 ERECTION
	A. Framing:  Erect framing true to line, level, plumb, rigid, and secure.  Level base plates to a true even plane with full bearing to supporting structures, set with double-nutted anchor bolts.  Use a nonshrinking grout to obtain uniform bearing and to ma�
	B. Purlins and Girts:  Provide rake or gable purlins with tight-fitting closure channels and fascias.  Locate and space wall girts to suit door and window arrangements and heights.  Secure purlins and girts to structural framing and hold rigidly to a strai�
	C. Bracing:  Provide diagonal rod or angle bracing in roof and sidewalls as indicated.
	1. Movement-resisting frames may be used in lieu of sidewall rod bracing, to suit manufacturer's standards.
	2. Where diaphragm strength of roof or wall covering is adequate to resist wind forces, rod or angle bracing will not be required.

	D. Framed Openings:  Provide shapes of proper design and size to reinforce openings and to carry loads and vibrations imposed, including equipment furnished under mechanical and electrical work.  Securely attach to building structural frame.

	3.2 ROOFING
	A. General:  Arrange and nest sidelap joints so prevailing winds blow over, not into, lapped joints.  Lap ribbed or fluted sheets one full rib corrugation.  Apply panels and associated items for neat and weathertight enclosure.  Avoid "panel creep" or appl�
	1. Field cutting of exterior panels by torch is not permitted.
	2. Provide weatherseal under ridge cap.  Flash and seal roof panels at eave and rake with rubber, neoprene, or other closures to exclude weather.

	B. Sheet Metal Accessories:  Install gutters, downspouts, ventilators, louvers, and other sheet metal accessories in accordance with manufacturer's recommendations for positive anchorage to building and weathertight mounting.  Adjust operating mechanism fo�
	C. Thermal Insulation:  Install insulation concurrently with installation of roof panels in accordance with manufacturer's directions.  Install blankets straight and true in one-piece lengths with both sets of tabs sealed to provide a complete vapor barrie�
	D. Cleaning and Touch-Up:  Clean component surfaces of matter that could preclude paint bond.  Touch up abrasions, marks, skips, or other defects to shop-primed surfaces with same type material as shop primer.
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	PART 1 GENERAL
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	PART 3 - EXECUTION
	3.1 Installation
	3.2 Start-up
	3.3 Cleaning
	3.4 Demonstrations
	A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specifications, apply to this section.
	B.  The requirements as set forth in Section 15000, "BASIC MECHANICAL REQUIREMENTS" shall apply to this part of the work.
	A. Conform to ASME Section I Section IV and ANSI Z21.13 Code for construction of boilers. Provide boilers registered with National Board of Boiler and Pressure Vessel Inspectors.
	B. Boiler Performance Requirements: Conform to minimum efficiency prescribed by ASHRAE 90.1 when tested in accordance with H.I. Heating Boiler Standard.
	C. Gas Train and Safety Controls: Conform to requirements of Factory Mutual (FM).
	D. Unit Certification: AGA, ETL, UL certified.
	E. Conform to applicable code for internal wiring of factory wired equipment.
	F. Products Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories, Inc., as suitable for purpose specified and indicated.
	A.  Submit the following information in accordance with, and in addition to other requirements of Section 15000, "BASIC MECHANICAL REQUIREMENTS".
	1.  Manufacturer's technical support data showing certified weights, dimensions, clearances, etc. This data is required to verify adequacy and clearances with the structure.

	B. Include manufacturer's descriptive literature, operating instructions, installation instructions, maintenance and repair data, and parts listing.
	A.  The waste oil boiler shall have a (5) five year warranty for the fire chamber and pressure vessel and all mechanical parts and burner shall be provided with a one year warranty for full part replacement.

	2.1 MANUFACTURERS:
	A. Subject to compliance with requirements, provide one of the following manufacturers:
	1. Waste Oil Boilers:
	a. Columbia
	b. CleanBurn
	c. Energylogic
	d. Reznor
	e. Approved equal by Engineer


	A.  Boiler Construction:
	1. Boiler shall meet EPA exemption guidelines for safe disposal (40 CFR 266) of used oil.
	2. The boiler shall be ASME, I.B.R., ETLM approved and stamped to conform with the National Board of Boiler and Pressure Vessel Inspectors.
	3. The boiler shell and tubes shall be designed for burning #1, #2 fuel oil, used crank case oils, used transmission, hydraulic and gear oils and any weight combinations up to SAE #50.
	4. The cabinet shall be constructed of a minimum of 20 gauge galvanized steel with a heat and mar-resistant finish.
	5. The boiler shall be of an inclined water tube design for self cleaning action.
	6. Tankless coils shall be available and field replaceable.

	B.  Burner Construction:
	1.  U.S. patented burner with slide out gun assembly providing a 36" oil preheat.
	2.  Burners shall be of the low pressure, air atomizing type using a thermostatically controlled combustion air and oil preheat gun assembly.
	3.  The burner oil gun must have an automatic pre and post flame purge cycle.
	4.  The preheat assembly shall prevent overheating and over-pressurization of both air and oil. This design must also limit internal carbonization and nozzle plugging associated with overheated fossil fuel mixtures.
	5.  Access shall be provided to easily remove the gun assembly and allow routine maintenance without removing the burner.
	6.  Burner shall be supplied to fire at the input rate specified.
	7.  Burner shall have a non-condensing exhaust.
	8.  Air for atomization must be designed to connect into an existing pressurized air source.
	9.  A quick disconnect cord shall be provided for electrical service to the burner.

	C.  Heat Exchanger:
	2.  Firing chamber shall be a welded construction with a minimum of 1/4" boiler plate.
	3.  Flame target area shall be refractory or brick and shall be replaceable. Replacement materials shall be available.
	4.  The heat exchanger shall have welded multi path 2" minimum diameter ERW ASTM 176.66 tubes with a minimum of 3/16 inch wall.
	5.  Three easy accesses, clean out panels shall be provided for exterior tube cleaning maintenance.
	6.  Unit shall have a flame inspection port for visual inspection of flame without opening door or disturbing draft.
	7.  Unit shall have a removable hinged burner mount for fire chamber access.
	8.  Unit shall have minimum of (4) 2” washouts.
	9.  Combustion chamber shall include firebrick on back wall and sides of firing chamber that shall be installed in the field to avoid damage during shipping.

	D.  Boiler Controls:
	1.  The controls shall be provided with an adjustable Operating Aquastat that is UL recognized.
	2.  The controls shall be provided with an adjustable High Limit Aquastat that is UL recognized.
	3.  The unit shall be provided with a Temperature/Altitude Gauge of 0-60 psi and 60-260  F.
	4.  The controls shall be provided with a Low Water Cutoff.
	5.  All controls shall be UL, CSA, and FM approved.
	6.  All burners will have cadmium flame sensors for positive, fail safe, combustion verification.
	7.  The burner shall have three indicator lights to monitor burner operation.
	8.  A thermostat shall be provided to control the water discharge temperature and shall be of the mercury type with on/off switch.
	9.  High range oil and air gauges shall be provided. These shall be interchangeable and capable of reading vacuum and pressure.
	10.  Controls shall include an hour meter to record burn time.

	E.  Provide an oil transfer pump to meet the following minimum requirements: 18 GPH @ 35 psi, minimum 1/4 hp heavy duty.
	F.  Provide an oil filter with a 100-micron stainless steel, washable element. Provide a combination pressure gauge to read inlet and outlet pressure (differential) across the filter. Gauge shall be capable of measuring vacuum.
	G.  The boiler shall be provided with an adjustable Safety Relief Valve that is ASME listed for 1,000,000 BTU/H.
	3.1 INSTALLATION:
	A.  Install units in accordance with manufacturer's installation instructions. Install units plumb and level, firmly anchored in locations indicated, and maintain manufacturer's recommended clearances.
	B.  Electrical Wiring: Install electrical devices furnished by manufacturer but not factory-mounted. Furnish copy of manufacturer's wiring diagram submittal to Division 16.
	C.  Install boiler on concrete housekeeping pad, minimum 4 inches high and 6 inches larger than boiler base on each side.
	D.  Install boiler on vibration isolators in accordance with Section 15145.
	E.  Install the following piping accessories on supply and return piping:
	1. Thermometer well and thermometer.
	2. Pressure gage.

	F.  Install discharge piping from relief valves and drain valves to nearest floor drain.

	3.2 START UP:
	A.  Verify that electrical wiring installation is in accordance with manufacturer's submittal and installation requirements of Division-16. Verify proper rotation of fan wheels. Remove shipping bolts and temporary supports within unit.
	B.  Test controls and verify proper operation of the system.
	C. Perform combustion test including boiler firing rate, over fire draft, gas flow rate, heat input, burner manifold gas pressure, percent carbon monoxide, percent oxygen, percent excess air, flue gas temperature at outlet, ambient temperature, net stack t�
	D. Arrange with local authorities having jurisdiction for inspection of boiler, piping, and for certificate of operation.
	E. Start-up boilers according to manufacturer's start-up instructions and in presence of boiler manufacturer's representative. Test controls and demonstrate compliance with requirements. Adjust burner for maximum burning efficiency. Replace damaged or malf�

	3.3 CLEANING:
	A. Flush and clean boilers upon completion of installation, in accordance with manufacturer's start-up instructions.

	3.4 DEMONSTRATIONS:
	A. Furnish services for manufacturer's technical representative for one day to instruct Owner's personnel in operation and maintenance of boilers. Schedule training with Owner, provide at least 7 days notice to Architect/Engineer of training date.
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	15530 Refrigerant Piping
	15670 Condensing Units
	15746 Heating Units
	A. Packaged, factory assembled, pre-wired unit consisting of burner cabinet burner, radiant tube, reflector and controls for natural gas.
	B. Unit shall have characteristics as indicated on the drawings.
	C. Gas control: Operation shall include a defined input differential. Heater must be CSA Design Certified to operate at an input differential of at least 30% between the low and nominal rated input modes.
	D. Combustion chamber:  shall be 4 inch O.D. 16ga. Titanium stabilized aluminized steel (150-200MBH to allow for the operating temperature to exceed the 103 degrees F as set forth in the ANSI Z83.20 standard) or aluminized steel (below  150 MBH), finished �
	E. Emitter tube: shall be 4 inch O.D. 16ga. aluminized steel finished with a high emissivity rated, corrosion resistant, black coating with an emissivity level documented at .92 or higher.
	F. Unit shall be a positive pressure power burner with a combustion fan upstream of the burner and exhaust gases for component longevity, maximum combustion efficiency, and energy transfer. Negative pressure (pull through) type appliances will not be allow�
	G. Fan enclosure: Combustion fan shall be totally housed inside burner control box and not exposed. Appliances with exposed combustion/exhauster fans shall not be permitted.
	H. Burner:  Stainless-steel venturi burner. The flame anchoring screen shall have a minimum temperature rating equivalent to 304 grade stainless steel. Non stainless steel burners shall not be permitted.
	I. Tube connections: The heater’s combustion chamber and radiant emitter tube shall incorporate a 4 inch slip-fit, interlocking connection in which the upstream tube slides into the next tube and is held by a bolted clamp. A butted tube connection system s�
	J. Ignition system:  Hot surface silicon carbide capable of temperatures achieving 2400 F. Igniter shall be readily accessible and serviceable without the use of tools. Spark ignition systems shall not be permitted.
	K. Reflectors shall be .025 polished aluminum with a multi-faceted design which includes reflector end caps. Reflector shall have a polished bright finish with clear visual reflection ability. Reflectors shall be rotatable from 0 to 45 degrees when require�
	L. Control box: Heater’s exterior control chassis shall be constructed of corrosion resistant enameled steel.
	1. Air intake: An air intake collar shall be supplied as part of the burner control assembly to accept a 4 inch O.D. supply duct.
	2. The heater’s control compartment shall be accessible without the use of tools and serviceable while heater is operating.

	M. Heaters shall be equipped with a sight glass allowing a visual inspection of igniter and burner operation from the floor. Sight glass visible only at a appliance level shall not be permitted.
	N. The heaters shall utilize a downstream turbulator baffle for maximum heat transfer.
	O. Heater shall be supplied with a stainless steel flexible gas connector.
	P. Burner Safety Controls:
	1. Heater controls shall include a safety differential pressure switch to monitor combustion air flow, as to provide complete burner shutdown due to insufficient combustion air or flue blockage.
	2. The heater shall incorporate a self-diagnostic ignition module, and recycle the heater after an inadvertent shutdown.
	3. The heater’s control system shall be designed to shut off the gas flow to the main burner in the event either a gas supply or power supply interruption occurs.
	4. The heater’s blower motor shall be thermally protected and the motor’s impeller shall be balanced.
	5. Heater control assembly shall include three indicator lights that define the units operating input ranges. One indicator shall validate air flow. Two indicator lights shall indicate low and high stages.
	6. The heater’s air flow control system shall provide a 45 second pre-purge prior to initiating burner operation and a 90 second post-purge upon completion, effectively removing all products of combustion from heat exchanger and/or radiant tubes.
	7. No condensation shall form as a result of combustion in the combustion chamber or radiant tubes while at operating temperatures.

	Q. Thermostat shall be 2-stage, digital programmable wall-mounting type with 50 to 90 degrees F operating range.  Provide control transformer integrally mounted on unit.

	15870 Power and Gravity Ventilators
	15891 Ductwork Flues and Accessories
	15973 Temperature & Air Quality Controls
	15990 Adjusting Testing and Balancing
	eind
	16000 Basic Electrical Requirements
	16100 Electrical Wiring and Lighting
	16150 Fire Alarm System
	A. The fire alarm control panel (FACP) shall be equal to a Silent Knight 5700 analog addressable control panel.  The FACP shall have a minimum of 2.5 amp power supply and be capable of expansion to a maximum of 50.5 total amps via bus connected expander mo�
	2.3 SYSTEM OPERATION
	2.4 ACCESSORY COMPONENTS
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