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SECTION 02 4116 - STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of buildings. 
2. Disconnecting, capping or sealing, and removing site utilities. 

B. Related Requirements: 

1. Section 024119 "Selective Demolition" for partial demolition of buildings, 
structures, and site improvements. 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items 
of interest or value to Owner that may be uncovered during demolition remain the 
property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.3 FIELD CONDITIONS 

A. Buildings to be demolished will be vacated and their use discontinued before start of 
the Work. 

B. Buildings immediately adjacent to demolition area will be occupied. Conduct building 
demolition so operations of occupied buildings will not be disrupted. 

1. Provide not less than 72 hours' notice of activities that will affect operations of 
adjacent occupied buildings. 

2. Maintain access to existing walkways, exits, and other facilities used by 
occupants of adjacent buildings. 
a. Do not close or obstruct walkways, exits, or other facilities used by 

occupants of adjacent buildings without written permission from authorities 
having jurisdiction. 

C. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in 
the Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If materials suspected of containing hazardous materials are encountered, do not 

disturb; immediately notify Architect and Owner. Hazardous materials will be 
removed by Owner under a separate contract. 
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E. On-site storage or sale of removed items or materials is not permitted. 

PART 2 - PRODUCTS 
PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition 
and hazardous material information provided by Owner. Owner does not guarantee 
that existing conditions are same as those indicated in Project Record Documents. 

C. Verify that hazardous materials have been remediated before proceeding with building 
demolition operations. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

B. Salvaged Items: Comply with the following: 

1. Store items in a secure area until delivery to Owner. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Utilities to Be Disconnected: Locate, identify, disconnect, and seal or cap off 
utilities serving buildings and structures to be demolished. 

1. Owner will arrange to shut off utilities when requested by Contractor. 
2. If removal, relocation, or abandonment of utility services will affect adjacent 

occupied buildings, then provide temporary utilities that bypass buildings and 
structures to be demolished and that maintain continuity of service to other 
buildings and structures. 

3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, 
valve, or plug and seal remaining portion of pipe or conduit after bypassing 
according to requirements of authorities having jurisdiction. 

4. Do not start demolition work until utility disconnecting and sealing have been 
completed and verified in writing. 

3.4 PROTECTION 

A. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and 
other building facilities during demolition operations. Maintain exits from existing 
buildings. 

B. Existing Utilities to Remain: Maintain utility services to remain and protect from damage 
during demolition operations. 

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities 
unless authorized in writing by Owner and authorities having jurisdiction. 
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2. Provide temporary services during interruptions to existing utilities, as acceptable 
to Owner and authorities having jurisdiction. 
a. Provide at least 72 hours' notice to occupants of affected buildings if 

shutdown of service is required during changeover. 

C. Temporary Protection: Erect temporary protection, such as walks, fences, railings, 
canopies, and covered passageways, where required by authorities having jurisdiction 
and as indicated. Comply with requirements in Section 015000 "Temporary Facilities 
and Controls." 

1. Protect adjacent buildings and facilities from damage due to demolition activities. 
2. Protect existing site improvements, appurtenances, and landscaping to remain. 
3. Erect a plainly visible fence around drip line of individual trees or around 

perimeter drip line of groups of trees to remain. 
4. Provide temporary barricades and other protection required to prevent injury to 

people and damage to adjacent buildings and facilities to remain. 
5. Provide protection to ensure safe passage of people around building demolition 

area and to and from occupied portions of adjacent buildings and structures. 
6. Protect walls, windows, roofs, and other adjacent exterior construction that are to 

remain and that are exposed to building demolition operations. 
7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, 

noise, and dirt migration to occupied portions of adjacent buildings. 

D. Remove temporary barriers and protections where hazards no longer exist. Where 
open excavations or other hazardous conditions remain, leave temporary barriers and 
protections in place. 

3.5 DEMOLITION, GENERAL 

A. General: Demolish indicated buildings completely. Use methods required to complete 
the Work within limitations of governing regulations and as follows: 

1. Do not use cutting torches until work area is cleared of flammable materials. 
Maintain portable fire-suppression devices during flame-cutting operations. 

B. Site Access and Temporary Controls: Conduct building demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or 
used facilities without permission from Owner and authorities having jurisdiction. 
Provide alternate routes around closed or obstructed trafficways if required by 
authorities having jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt. 
Comply with governing environmental-protection regulations. Do not use water 
when it may damage adjacent construction or create hazardous or objectionable 
conditions, such as ice, flooding, and pollution. 

C. Explosives: Use of explosives is not permitted. 

3.6 SITE RESTORATION 

A. Site Grading: Uniformly rough grade area of demolished construction to a smooth 
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surface, free from irregular surface changes. Provide a smooth transition between 
adjacent existing grades and new grades. 

3.7 REPAIRS 

A. Promptly repair damage to adjacent buildings caused by demolition operations. 

3.8 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

B. Do not burn demolished materials. 

3.9 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 
building demolition operations. Return adjacent areas to condition existing before 
building demolition operations began. 

1. Clean roadways of debris caused by debris transport. 

END OF SECTION 02 4116 
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SECTION 02 4119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected site elements. 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 
damage, and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not 
otherwise indicated to be salvaged or reinstalled. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items 
of interest or value to Owner that may be uncovered during demolition remain the 
property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.4 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review and finalize selective demolition schedule and verify availability of 

materials, demolition personnel, equipment, and facilities needed to make 
progress and avoid delays. 

3. Review requirements of work performed by other trades that rely on substrates 
exposed by selective demolition operations. 

4. Review areas where existing construction is to remain and requires protection. 

1.5 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition 
area. Conduct selective demolition so Owner's operations will not be disrupted. 
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B. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Hazardous Materials: 

1. It is not expected that hazardous materials will be encountered in the Work. 
a. Hazardous materials will be removed by Owner before start of the Work. 
b. If suspected hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner. Hazardous materials will be 
removed by Owner under a separate contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.6 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 
PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 
demolition operations. 

B. Review Project Record Documents of existing construction or other existing condition 
and hazardous material information provided by Owner. Owner does not guarantee 
that existing conditions are same as those indicated in Project Record Documents. 

C. Steel Tendons: Locate tensioned steel tendons and include recommendations for de-
tensioning. 

D. Verify that hazardous materials have been remediated before proceeding with building 
demolition operations. 

3.2 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within 
limitations of governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. 
Complete selective demolition operations above each floor or tier before 
disturbing supporting members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. 
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Use cutting methods least likely to damage construction to remain or adjoining 
construction. Use hand tools or small power tools designed for sawing or 
grinding, not hammering and chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents 
of hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations. 

5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable 
materials and promptly dispose of off-site. 

6. Remove structural framing members and lower to ground by method suitable to 
avoid free fall and to prevent ground impact or dust generation. 

7. Locate selective demolition equipment and remove debris and materials so as 
not to impose excessive loads on supporting walls, floors, or framing. 

8. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for 

new materials and equipment. Provide connections, supports, and miscellaneous 
materials necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and 
soiling during selective demolition. When permitted by Architect, items may be 
removed to a suitable, protected storage location during selective demolition and 
cleaned and reinstalled in their original locations after selective demolition operations 
are complete. 

3.3 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 
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B. Burning: Do not burn demolished materials. 

3.4 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 
selective demolition operations. Return adjacent areas to condition existing before 
selective demolition operations began. 

END OF SECTION 02 4119 
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SECTION 03 3000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Liquid floor treatments. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Liquid floor treatments. 

PART 2 - PRODUCTS 

2.1 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; that 
penetrates, hardens, and densifies concrete surfaces. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
Concrete Protector SB  or comparable product by one of the following: 
a. PROSOCO, Inc 

PART 3 - EXECUTION 

3.1 APPLICATION OF LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment in accordance with manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete surface repairs. 

2. Do not apply to concrete that is less than seven days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 

rewet; and repeat brooming or scrubbing. 
4. Rinse with water; remove excess material until surface is dry. 
5. Apply a second coat in a similar manner if surface has received a float finish or 

abrasive surface preparation. 

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

3.2 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
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3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of 

construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished 
concrete finish using floor slab protective covering. 

END OF SECTION 03 3000 
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SECTION 03 3543 - POLISHED CONCRETE FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Polished concrete finishing. 

B. Related Requirements: 

1.2 FIELD CONDITIONS 

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

PART 2 - PRODUCTS 

2.1 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatments for Polished Concrete Finish: Clear, waterborne 
solution of inorganic silicate or siliconate materials and proprietary components; 
odorless; that penetrates, hardens, and is suitable for polished concrete surfaces. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Laticrete International, Inc. 
b. MAPEI Corporation 

PART 3 - EXECUTION 

3.1 POLISHING 

A. Polish: Level 3: High sheen, 800 grit. 

B. Apply polished concrete finish system to cured and prepared slabs to match accepted 
mockup. 

1. Machine grind floor surfaces to receive polished finishes level and smooth. 
2. Apply penetrating liquid floor treatment for polished concrete in polishing 

sequence and according to manufacturer's written instructions, allowing 
recommended drying time between successive coats. 

3. Control and dispose of waste products produced by grinding and polishing 
operations. 

4. Neutralize and clean polished floor surfaces. 

END OF SECTION 03 3543 
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SECTION 05 5000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal ladders. 

B. Related Requirements: 

1. Section 077200 "Roof Accessories" for manufactured metal roof walkways and 
metal roof stairs. 

1.2 COORDINATION 

A. Coordinate installation of metal fabrications that are anchored to or that receive other 
work. Furnish setting drawings, templates, and directions for installing anchorages, 
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that 
are to be embedded in concrete or masonry. Deliver such items to Project site in time 
for installation. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Fasteners. 
2. Manufactured metal ladders. 

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

1. Metal ladders. 

1.4 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other 
construction contiguous with metal fabrications by field measurements before 
fabrication. 

PART 2 - PRODUCTS 

2.1 FASTENERS 

A. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 
(ASTM A563M); and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item 
being fastened is indicated to be galvanized. 
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2.2 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. 
Disassemble units only as necessary for shipping and handling limitations. Use 
connections that maintain structural value of joined pieces. Clearly mark units for 
reassembly and coordinated installation. 

B. Form exposed work with accurate angles and surfaces and straight edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF METAL LADDERS 

A. Secure ladders to adjacent construction with the clip angles attached to the stringer. 

END OF SECTION 05 5000 
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SECTION 05 7300 - DECORATIVE METAL RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel and iron decorative railings. 

1.2 COORDINATION AND SCHEDULING 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply 
with paint and coating manufacturers' written instructions to ensure that shop primers 
and topcoats are compatible. 

B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry. Deliver items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Railings, including attachment to building construction, are to 
withstand the effects of gravity loads and the following loads and stresses within limits 
and under conditions indicated: 

1. Handrails and Top Rails of Guards: 
a. Uniform load of 50 lbf/ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 
a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 

sq. ft. (0.093 sq. m). 
b. Infill load and other loads need not be assumed to act concurrently. 

B. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes acting on exterior railings by preventing buckling, opening of 
joints, overstressing of components, failure of connections, and other detrimental 
effects. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, 
roller marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless 
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otherwise indicated. 

2.3 STEEL AND IRON DECORATIVE RAILINGS 

A. Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010. 

B. Plates, Shapes, and Bars: ASTM A36/A36M. 

2.4 FASTENERS 

A. Fastener Materials: 

1. Hot-Dip Galvanized-Steel Railing Components: Type 304 stainless steel or hot-
dip zinc-coated steel fasteners complying with ASTM A153/A153M or ASTM 
F2329/F2329M for zinc coating. 

2. Finish exposed fasteners to match appearance, including color and texture, of 
railings. 

B. Fasteners for Anchoring to Other Construction: Select fasteners of type, grade, and 
class required to produce connections suitable for anchoring railings to other types of 
construction and capable of withstanding design loads. 

C. Post-Installed Anchors: Fastener systems with working capacity greater than or equal 
to the design load, in accordance with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC193. 

2.5 FABRICATION 

A. Fabricate railings to comply with requirements indicated for design, dimensions, 
member sizes and spacing, details, finish, and anchorage, but not less than that 
required to support structural loads. 

B. Shop assemble railings to greatest extent possible to minimize field splicing and 
assembly. Disassemble units only as necessary for shipping and handling limitations. 

1. Clearly mark units for reassembly and coordinated installation. 
2. Use connections that maintain structural value of joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately. 

1. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) 
unless otherwise indicated. 

2. Remove sharp or rough areas on exposed surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that will be exposed to weather in a manner to exclude water. 

1. Provide weep holes where water may accumulate. 
2. Locate weep holes in inconspicuous locations. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar 
items. 
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G. Connections: Fabricate railings with welded connections unless otherwise indicated. 

H. Welded Connections: Cope components at connections to provide close fit, or use 
fittings designed for this purpose. Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
4. At exposed connections, finish exposed welds to comply with NOMMA's 

"Voluntary Joint Finish Standards" for Finish #1 welds; ornamental quality with no 
evidence of a welded joint. 

I. Form changes in direction as follows: 

1. . 
2. By flush bends, or, by inserting prefabricated flush-elbow fittings. 
3. . 
4. By bending to smallest radius that will not result in distortion of railing member. 

J. Bend members in jigs to produce uniform curvature for each configuration required. 
Maintain cross section of member throughout entire bend without buckling, twisting, 
cracking, or otherwise deforming exposed surfaces of components. 

K. Close exposed ends of hollow railing members with prefabricated cap and end fittings 
of same metal and finish as railings. 

L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. 
Close ends of returns, unless clearance between end of rail and wall is 1/4 inch (6 
mm) or less. 

M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, handrail 
brackets, miscellaneous fittings, and anchors to interconnect railing members to other 
Work unless otherwise indicated. 

N. Provide inserts and other anchorage devices for connecting railings to concrete or 
masonry Work. 

1. Fabricate anchorage devices capable of withstanding loads imposed by railings. 
2. Coordinate anchorage devices with supporting structure. 

O. Toe Boards: Where indicated on Drawings, provide toe boards at railings around 
openings and at edge of open-sided floors and platforms. Fabricate to dimensions and 
details indicated. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipment. 
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2.7 STEEL AND IRON FINISHES 

A. Galvanized Railings: 

1. Hot-dip galvanize indicated steel and iron railings, including hardware, after 
fabrication. 

2. Comply with ASTM A123/A123M for hot-dip galvanized railings. 
3. Do not quench or apply post-galvanizing treatments that might interfere with paint 

adhesion. 
4. Fill vent and drain holes that are exposed in the finished Work, unless indicated 

to remain as weep holes, by plugging with zinc solder and filing off smooth. 

B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, 
sleeves, and other ferrous components. 

C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean 
railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner 
and as follows: 

1. Comply with SSPC-SP 16. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, 
to verify that locations of concealed reinforcements have been clearly marked for 
Installer. Locate reinforcements and mark locations if not already done. 

3.2 INSTALLATION, GENERAL 

A. Perform cutting, drilling, and fitting required for installing railings. 

1. Fit exposed connections together to form tight, hairline joints. 
2. Install railings level, plumb, square, true to line; without distortion, warp, or rack. 
3. Set railings accurately in location, alignment, and elevation; measured from 

established lines and levels. 
4. Do not weld, cut, or abrade surfaces of railing components that have been 

coated or finished after fabrication and that are intended for field connection by 
mechanical or other means without further cutting or fitting. 

5. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
6. Align rails so variations from level for horizontal members and variations from 

parallel with rake of steps and ramps for sloping members do not exceed 1/4 
inch in 12 feet (6 mm in 3 m). 

B. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

C. Fastening to In-Place Construction: Use anchorage devices and fasteners where 
necessary for securing railings and for properly transferring loads to in-place 
construction. 
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3.3 RAILING CONNECTIONS 

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

B. Expansion Joints: Install expansion joints at locations indicated but not farther apart 
than required to accommodate thermal movement. Provide slip-joint internal sleeve, 
extending 2 inches (50 mm) beyond joint on either side; fasten internal sleeve 
securely to one side; and locate joint within 6 inches (150 mm) of post. 

3.4 ANCHORING POSTS 

A. Use stainless steel pipe sleeves preset and anchored into concrete for installing posts. 
After posts have been inserted into sleeves, fill annular space between post and sleeve 
with nonshrink, nonmetallic grout, or, anchoring cement, mixed and placed to comply 
with anchoring material manufacturer's written instructions. 

B. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) 
larger than OD of post for installing posts in concrete. Clean holes of loose material, 
insert posts, and fill annular space between post and concrete with nonshrink, 
nonmetallic grout, or, anchoring cement, mixed and placed to comply with anchoring 
material manufacturer's written instructions. 

C. Cover anchorage joint with flange of same metal as post, welded to post after placing 
anchoring material. 

D. Leave anchorage joint exposed with anchoring material flush with adjacent surface. 

E. Anchor posts to metal surfaces with flanges, angle type, or floor type as required by 
conditions, connected to posts and to metal supporting members as follows: 

1. For aluminum railings, attach posts as indicated, using fittings designed and 
engineered for this purpose. 

2. For copper-alloy railings, attach posts as indicated, using fittings designed and 
engineered for this purpose. 

3. For stainless steel railings, weld flanges to posts and bolt to metal-supporting 
surfaces. 

4. For steel railings, weld flanges to posts and bolt to metal-supporting surfaces. 

F. Install removable railing sections, where indicated, in slip-fit metal sockets cast in 
concrete. 

3.5 ATTACHING RAILINGS 

A. Anchor railing ends to concrete and masonry with sleeves concealed within, flanges 
connected to, brackets on underside of rails connected to railing ends and anchored to 
wall construction with anchors and bolts. 

B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and welded 
to railing ends. 
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C. Secure wall brackets and railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and 
hanger or lag bolts. 

3.6 REPAIR 

A. Touchup Painting: 

1. Immediately after erection, clean field welds, bolted connections, and abraded 
areas of shop paint, and paint exposed areas with the same material used for 
shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 
a. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film 

thickness. 
2. Cleaning and touchup painting of field welds, bolted connections, and abraded 

areas of shop paint are specified in Section 099113 "Exterior Painting." 

3.7 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary 
protective coverings approved by railing manufacturer. Remove protective coverings at 
time of Substantial Completion. 

B. Restore finishes damaged during installation and construction period, so no evidence 
remains of correction work. Return items that cannot be refinished in the field to the 
shop; make required alterations and refinish entire unit, or provide new units. 

END OF SECTION 05 7300 
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SECTION 06 1000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood products. 
2. Wood-preservative-treated lumber. 
3. Fire-retardant-treated lumber. 
4. Dimension lumber framing. 
5. Miscellaneous lumber. 
6. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate 
component materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification by treating plant that treated materials comply with 
requirements. Indicate type of preservative used and net amount of preservative 
retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer 
and certification by treating plant that treated materials comply with requirements. 
Include physical properties of treated materials based on testing by a qualified 
independent testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both 
before and after exposure to elevated temperatures, based on testing by a 
qualified independent testing agency in accordance with ASTM D5664. 

4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 

B. Sustainable Design Submittals: 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates: 

1. For dimension lumber specified to comply with minimum allowable unit stresses. 
Indicate species and grade selected for each use and design values approved by 
the ALSC Board of Review. 

2. For preservative-treated wood products. Indicate type of preservative used and 
net amount of preservative retained. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, 
securely anchored. Provide for air circulation around stacks and under coverings. 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS 

A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If 
no grading agency is indicated, comply with the applicable rules of any rules-writing 
agency certified by the ALSC Board of Review. Grade lumber by an agency certified by 
the ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 

for moisture content specified. Where actual sizes are indicated, they are 
minimum dressed sizes for dry wood products. 

3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content: 

1. Boards: 19 percent. 
2. Dimension Lumber: 19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1, Use categories as follows: 

1. UC1: Interior construction not in contact with ground or subject to moisture. 
Include the following items: 
a. Wood sills, sleepers, blocking, furring, ,stripping, and similar concealed 

members in contact with masonry or concrete. 
b. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions by Grade: Construction or No. 2 grade. 

1. Application: Interior partitions not indicated as load bearing. 
2. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine or mixed southern pine; SPIB. 
c. Spruce-pine-fir; NLGA. 
d. Hem-fir; WCLIB, or WWPA. 
e. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.4 MISCELLANEOUS LUMBER 

A. Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 
7. Utility shelving. 
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B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following 
species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. Roofing Nailers: Structural- or No. 2-grade lumber or better; kiln-dried Douglas fir, 
southern pine, or wood having similar decay-resistant properties. 

D. For furring strips for installing plywood or hardboard paneling, select boards with no 
knots capable of producing bent-over nails and damage to paneling. 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C,  in thickness indicated 
or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness. 

2.6 FASTENERS 

A. General: Fasteners are to be of size and type indicated and comply with requirements 
specified in this article for material and manufacture. Provide nails or screws, in 
sufficient length, to penetrate not less than 1-1/2 inches (38 mm) into wood substrate. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners with 
hot-dip zinc coating complying with ASTM A153/A153M or ASTM F2329. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

2.7 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets: 

1. Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to suit width of sill members indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated. 

B. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. 
Fit rough carpentry accurately to other construction. Locate furring, nailers, blocking, 
and similar supports to comply with requirements for attaching other construction. 
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C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. 

D. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

E. Install sill sealer gasket/termite barrier in accordance with manufacturer's written 
instructions at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 

F. Provide blocking and framing as indicated and as required to support facing materials, 
fixtures, specialty items, and trim. 

G. Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code 
(IBC). 

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS 

A. Attach wood blocking to substrates to support applied loading. Recess bolts and nuts 
flush with surfaces unless otherwise indicated. 

3.3 INSTALLATION OF WALL AND PARTITION FRAMING 

A. General: Provide single bottom plate and double top plates using members of 2-inch 
nominal (38-mm actual) thickness whose widths equal that of studs, except single top 
plate may be used for non-load-bearing partitions. Fasten plates to supporting 
construction unless otherwise indicated. 

B. Frame openings with multiple studs and headers. Provide nailed header members of 
thickness equal to width of studs. Support headers on jamb studs. 

1. For non-load-bearing partitions, provide double-jamb studs and headers not less 
than 4-inch nominal (89-mm actual) depth for openings 48 inches (1200 mm) 
and less in width, 6-inch nominal (140-mm actual) depth for openings 48 to 72 
inches (1200 to 1800 mm) in width, 8-inch nominal (184-mm actual) depth for 
openings 72 to 120 inches (1800 to 3000 mm) in width, and not less than 10-
inch nominal (235-mm actual) depth for openings 10 to 12 feet (3 to 3.6 m) in 
width. 

END OF SECTION 06 1000 
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SECTION 06 1600 - SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wall sheathing. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Wall sheathing. 

B. Product Data Submittals: For each type of process and factory-fabricated product. 
Indicate component materials and dimensions and include construction and application 
details. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air 
circulation. Protect sheathing from weather by covering with waterproof sheeting, 
securely anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WALL SHEATHING 

A. Glass-Mat Gypsum Sheathing, Walls: ASTM C1177/C1177M. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. CertainTeed; SAINT-GOBAIN 
b. Continental Building Products Inc. 
c. Georgia-Pacific Gypsum LLC 
d. Gold Bond Building Products, LLC provided by National Gypsum Company 
e. USG Corporation 

2. Type and Thickness: Type X, 5/8 inch (15.9 mm) thick. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. Arrange 
joints so that pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 
abutting construction unless otherwise indicated. 
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C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in the ICC's International Building Code. 

D. Coordinate wall sheathing installation with flashing and joint-sealant installation so 
these materials are installed in sequence and manner that prevent exterior moisture 
from passing through completed assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match 
spacing of structural support elements. 

F. Coordinate sheathing installation with installation of materials installed over sheathing 
so sheathing is not exposed to precipitation or left exposed at end of the workday when 
rain is forecast. 

3.2 INSTALLATION OF GYPSUM SHEATHING 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to wood framing with nails, or, screws. 

B. Vertical Installation: Install vertical edges centered over studs. Abut ends and edges 
with those of adjacent panels. Attach at perimeter and within field of panel to each 
stud. 

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum 
of 3/8 inch (9.5 mm) from edges and ends of panels. 

END OF SECTION 06 1600 
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SECTION 06 4113 - WOOD-VENEER-FACED ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood cabinets for transparent finish. 
2. Shop finishing. 

1.2 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to support loads imposed by installed 
and fully loaded cabinets. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Wood cabinets for transparent finish. 
2. Cabinet hardware and accessories. 
3. Shop finishing. 

B. Product Data Submittals: For each product. 

C. Shop Drawings: For architectural cabinets. 

1. Include plans, elevations, sections, and attachment details. 
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 items installed in architectural 

cabinets. 
4. Show veneer leaves with dimensions, grain direction, exposed face, and 

identification numbers indicating the flitch and sequence within the flitch for each 
leaf. 

D. Samples: For each exposed product and for each color and finish specified, in 
manufacturer's standard size. 

E. Samples for Initial Selection: For each type of exposed finish. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar finish operations that might damage 
architectural cabinets have been completed in installation areas. Store cabinets in 
installation areas or in areas where environmental conditions comply with requirements 
specified in "Field Conditions" Article. 
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1.5 FIELD CONDITIONS 

A. Environmental Limitations without Humidity Control: Do not deliver or install cabinets 
until building is enclosed, wet-work is complete, and HVAC system is operating and 
maintaining temperature and relative humidity at levels planned for building occupants 
during the remainder of the construction period. 

B. Environmental Limitations with Humidity Control: Do not deliver or install cabinets until 
building is enclosed, wet-work is complete, and HVAC system is operating and 
maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative 
humidity between 20 and 50 percent during the remainder of the construction period. 

C. Field Measurements: Where cabinets are 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 
construction progress to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support cabinets by 
field measurements before being enclosed/concealed by construction, and 
indicate measurements on Shop Drawings. 

D. Established Dimensions: Where cabinets are indicated to fit to other construction, 
establish dimensions for areas where cabinets are to fit. Provide allowance for 
trimming at site, and coordinate construction to ensure that actual dimensions 
correspond to established dimensions. 

PART 2 - PRODUCTS 

2.1 WOOD CABINETS FOR TRANSPARENT FINISH 

A. Architectural Woodwork Standards Grade: Custom. 

B. Type of Construction: Frameless. 

C. Door and Drawer-Front Style: Flush overlay. 

D. Wood for Exposed Surfaces: As indicated on Drawings. 

1. Cut: Plain sliced/plain sawn. 
2. Veneer Matching within Panel Face: Running match. 

2.2 FABRICATION 

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated. Ease 
edges and corners to 1/16-inch (1.5-mm) radius unless otherwise indicated. 

B. Complete fabrication, including assembly and hardware application, to maximum 
extent possible before shipment to Project site. Disassemble components only as 
necessary for shipment and installation. Where necessary for fitting at site, provide 
ample allowance for scribing, trimming, and fitting. 

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, 
electrical work, and similar items. Locate openings accurately and use templates or 
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roughing-in diagrams to produce accurately sized and shaped openings. Sand edges 
of cutouts to remove splinters and burrs. 

1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of cabinets. 

2. Architectural Woodwork Standards Grade: [Premium] [Custom] [Economy] 
[Same as item to be finished]. 

3. Finish: System - [1, nitrocellulose lacquer] [2, precatalyzed lacquer] [3, 
postcatalyzed lacquer] [4, water-based latex acrylic] [5, conversion varnish] 
[6, synthetic penetrating oil] [7, catalyzed vinyl] [8, water-based crosslinking 
acrylic] [9, UV-curable acrylated epoxy, polyester, or urethane] [10, water-
based UV curable] [11, catalyzed polyurethane] [12, water-based 
polyurethane] [13, catalyzed polyester]. 

4. Wash Coat for Closed-Grain Woods: Apply wash-coat sealer to cabinets made 
from closed-grain wood before staining and finishing. 

5. Staining: [None required] [Match approved sample for color] [Match 
Architect's sample]. 

6. Open Finish for Open-Grain Woods: Do not apply filler to open-grain woods. 
7. Filled Finish for Open-Grain Woods:[ After staining, apply wash-coat sealer 

and allow to dry.] Apply paste wood filler and wipe off excess. Tint filler to match 
stained wood. 

8. Sheen: [Flat, 15-30] [Satin, 31-45] [Semigloss, 46-60] [Gloss, 61-100] gloss 
units measured on 60-degree gloss meter per ASTM D523. 

9. Architectural Woodwork Standards Grade: [Premium] [Custom] [Economy] 
[Same as item to be finished]. 

10. Finish: System - [1, nitrocellulose lacquer] [2, precatalyzed lacquer] [3, 
postcatalyzed lacquer] [4, water-based latex acrylic] [5, conversion varnish] 
[7, catalyzed vinyl] [8, water-based crosslinking acrylic] [9, UV-curable 
acrylated epoxy, polyester, or urethane] [10, water-based UV curable] [11, 
catalyzed polyurethane] [12, water-based polyurethane] [13, catalyzed 
polyester]. 

11. Color: [As indicated by manufacturer's designations] [Match Architect's 
sample] [As selected by Architect from manufacturer's full range]. 

12. Sheen: [Flat, 15-30] [Satin, 31-45] [Semigloss, 46-60] [Gloss, 61-100] gloss 
units measured on 60-degree gloss meter per ASTM D523. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not 
less than 72 hours. 

3.2 INSTALLATION 

A. Assemble cabinets and complete fabrication at Project site to extent that it was not 
completed in the shop. 

B. Anchor cabinets to anchors or blocking built in or directly attached to substrates. 
Secure with countersunk, concealed fasteners and blind nailing. Use fine finishing nails 
or finishing screws for exposed fastening, countersunk and filled flush with cabinet 
surface. 
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1. For shop-finished items, use filler matching finish of items being installed. 

C. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches (3 
mm in 2400 mm) using concealed shims. 

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair 
damaged finish at cuts. 

2. Install cabinets without distortion so doors and drawers fit openings and are 
accurately aligned. Adjust hardware to center doors and drawers in openings and 
to provide unencumbered operation. Complete installation of hardware and 
accessory items as indicated. 

3. Fasten wall cabinets through back, near top and bottom, and at ends not more 
than 16 inches (400 mm) o.c. with No. 10 wafer-head screws sized for not less 
than 1-1/2-inch (38-mm) penetration into wood framing, blocking, or hanging 
strips. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and 
visual defects. Where not possible to repair, replace architectural cabinets. Adjust 
joinery for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. Touch up finishes to restore 
damaged or soiled areas. 

END OF SECTION 06 4113 
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SECTION 06 4116 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad architectural cabinets. 
2. Cabinet hardware and accessories. 
3. Miscellaneous materials. 

1.2 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to support loads imposed by installed 
and fully loaded cabinets. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Plastic-laminate-clad architectural cabinets. 
2. Cabinet hardware and accessories. 
3. Miscellaneous materials. 

B. Product Data Submittals: For each product. 

C. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 
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 items installed in plastic-

laminate architectural cabinets. 

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

E. Samples for Initial Selection: For each type of exposed finish. 

1.4 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of 
successful in-service performance. 

B. Installer Qualifications: Manufacturer of products. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar finish operations that might damage 
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architectural cabinets have been completed in installation areas. Store cabinets in 
installation areas or in areas where environmental conditions comply with requirements 
specified in "Field Conditions" Article. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations without Humidity Control: Do not deliver or install cabinets 
until building is enclosed, wet-work is complete, and HVAC system is operating and 
maintaining temperature and relative humidity at levels planned for building occupants 
during the remainder of the construction period. 

B. Environmental Limitations with Humidity Control: Do not deliver or install cabinets until 
building is enclosed, wet-work is complete, and HVAC system is operating and 
maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative 
humidity between 20 and 50 percent during the remainder of the construction period. 

C. Field Measurements: Where cabinets are 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 
construction progress to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support cabinets by 
field measurements before being enclosed/concealed by construction, and 
indicate measurements on Shop Drawings. 

D. Established Dimensions: Where cabinets are indicated to fit to other construction, 
establish dimensions for areas where cabinets are to fit. Provide allowance for 
trimming at site, and coordinate construction to ensure that actual dimensions 
correspond to established dimensions. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Architectural Woodwork Standards Grade: Custom. 

B. Certified Wood: Wood products shall be labeled according to the AF&PA's Sustainable 
Forestry Initiative, be certified as "FSC Pure" according to FSC STD-01-001 and FSC 
STD-40-004, or be certified and labeled according to the standards of the Programme 
for Endorsement of Forest Certification. 

C. Type of Construction: Frameless. 

D. Door and Drawer-Front Style: Flush overlay. 

E. Exposed Surfaces: 

1. Plastic-Laminate Grade: VGS. 
2. Edges: Grade VGS. 
3. Pattern Direction: Vertically for doors and fixed panels, horizontally for drawer 

fronts. 

F. Semiexposed Surfaces: 
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1. Surfaces Other Than Drawer Bodies: Thermally fused laminate panels. 
a. Edges of Plastic-Laminate Shelves: PVC tape, 0.018-inch (0.460-mm) 

minimum thickness, matching laminate in color, pattern, and finish. 
b. Edges of Thermally Fused Laminate Panel Shelves: PVC or polyester edge 

banding. 
c. For semiexposed backs of panels with exposed plastic-laminate surfaces, 

provide surface of high-pressure decorative laminate, ISO 4586-3, grade to 
match exposed surface. 

2. Drawer Sides and Backs: Thermally fused laminate panels with PVC or polyester 
edge banding. 

3. Drawer Bottoms: Thermally fused laminate panels. 

G. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting 
screws from interior of body. 

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by 
mechanical fasteners. 

H. Colors, Patterns, and Finishes: Provide materials and products that result in colors and 
textures of exposed laminate surfaces complying with the following requirements: 

1. As selected by Architect from laminate manufacturer's full range in the following 
categories: 
a. Wood grains, matte finish. 

2.2 CABINET HARDWARE AND ACCESSORIES 

A. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 135 
degrees of opening. 

B. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011. 

C. Wire Pulls: Back mounted, solid metal, 5 inches (127 mm) long, 2-1/2 inches (63.5 
mm) deep, and 5/16 inch (8 mm) in diameter. 

D. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, B04071; with shelf 
rests, B04081. 

E. Shelf Rests: ANSI/BHMA A156.9, B04013; metal. 

F. Drawer Slides: ANSI/BHMA A156.9. 

1. Heavy-Duty (Grade 1HD-100 and Grade 1HD-200): Side mount. 
a. Type: Partial extension. 
b. Material: Epoxy-coated polymer slides. 
c. Motion Feature: Soft close dampener. 

2. General-purpose drawers more than 3 inches (75 mm) high, but not more than 6 
inches (150 mm) high and not more than 24 inches (600 mm) wide, provide 75 
lb (34 kg) load capacity. 

3. File drawers more than 6 inches (150 mm) high or more than 24 inches (600 
mm) wide, provide 100 lb (45 kg) load capacity. 

G. Door Locks: ANSI/BHMA A156.11, E07121. 
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H. Drawer Locks: ANSI/BHMA A156.11, E07041. 

I. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011. 

J. Grommets for Cable Passage: 1-1/4-inch (32-mm) OD, molded-plastic grommets and 
matching plastic caps with slot for wire passage. 

1. Color: Black. 

K. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 
ANSI/BHMA A156.18 for ANSI/BHMA finish number indicated. 

1. Dark, Oxidized, Satin Bronze, Oil Rubbed: ANSI/BHMA 613 for bronze base; 
ANSI/BHMA 640 for steel base; match Architect's sample. 

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

2.3 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried 
to less than 15 percent moisture content. 

B. Anchors: Select material, type, size, and finish required for each substrate for secure 
anchorage. Provide metal expansion sleeves or expansion bolts for post-installed 
anchors. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face 
of exterior walls and at floors. 

2.4 FABRICATION 

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated. 

B. Complete fabrication, including assembly and hardware application, to maximum 
extent possible before shipment to Project site. Disassemble components only as 
necessary for shipment and installation. Where necessary for fitting at site, provide 
ample allowance for scribing, trimming, and fitting. 

1. Notify Architect seven days in advance of the dates and times architectural 
cabinet fabrication will be complete. 

2. Trial fit assemblies at manufacturer's shop that cannot be shipped completely 
assembled. Install dowels, screws, bolted connectors, and other fastening 
devices that can be removed after trial fitting. Verify that various parts fit as 
intended and check measurements of assemblies against field measurements 
before disassembling for shipment. 

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, 
electrical work, and similar items. Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings. Sand edges 
of cutouts to remove splinters and burrs. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not 
less than 72 hours. 

3.2 INSTALLATION 

A. Architectural Woodwork Standards Grade: Install cabinets to comply with quality 
standard grade of item to be installed. 

B. Assemble cabinets and complete fabrication at Project site to extent that it was not 
completed in the shop. 

C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. 
Secure with wafer-head cabinet installation screws. 

D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches (3 
mm in 2400 mm) using concealed shims. 

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair 
damaged finish at cuts. 

2. Install cabinets without distortion so doors and drawers fit openings and are 
accurately aligned. Adjust hardware to center doors and drawers in openings and 
to provide unencumbered operation. Complete installation of hardware and 
accessory items as indicated. 

3. Fasten wall cabinets through back, near top and bottom, and at ends not more 
than 16 inches (400 mm) o.c. with No. 10 wafer-head screws sized for not less 
than 1-1/2-inch (38-mm) penetration into wood framing, blocking, or hanging 
strips. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and 
visual defects. Where not possible to repair, replace architectural cabinets. Adjust 
joinery for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. 

END OF SECTION 06 4116 
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SECTION 06 6400 - PLASTIC PANELING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic sheet paneling. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install plastic paneling until spaces are 
enclosed and weathertight and temporary HVAC system is operating and maintaining 
ambient temperature and humidity conditions at occupancy levels during the remainder 
of the construction period. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain plastic paneling and trim accessories from single manufacturer. 

2.2 PLASTIC SHEET PANELING 

A. Glass-Fiber-Reinforced Plastic Paneling: Gelcoat-finished, glass-fiber-reinforced plastic 
panels complying with ASTM D5319. Panels are to be USDA accepted for incidental 
food contact. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Crane Composites, Inc. 
b. Glasteel 
c. Marlite, Inc. 
d. Newcourt, Inc. 
e. Nudo 
f. Parkland Plastics 

2. Surface Finish: Molded pebble texture. 
3. Color: White. 

2.3 ACCESSORIES 

A. Trim Accessories: Manufacturer's standard one-piece vinyl extrusions designed to 
retain and cover edges of panels. Provide division bars, inside corners, and caps as 
needed to conceal edges. 

1. Color: White. 
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B. Exposed Fasteners: Nylon drive rivets recommended by panel manufacturer. 

C. Concealed Mounting Splines: Continuous, H-shaped aluminum extrusions designed to 
fit into grooves routed in edges of factory-laminated panels and to be fastened to 
substrate. 

D. Adhesive: As recommended by plastic paneling manufacturer. 

E. Sealant: Mildew-resistant, single-component, neutral-curing or acid-curing silicone 
sealant recommended by plastic paneling manufacturer and complying with 
requirements in Section 079200 "Joint Sealants." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrates of substances that could impair adhesive bond, including oil, grease, 
dirt, and dust. 

B. Condition panels by unpacking and placing in installation space before installation 
according to manufacturer's written recommendations. 

C. Lay out paneling before installing. Locate panel joints to provide equal panels at ends 
of walls not less than half the width of full panels. 

1. Mark plumb lines on substrate at trim accessory locations for accurate 
installation. 

2. Locate trim accessories to allow clearance at panel edges according to 
manufacturer's written instructions. 

3.3 INSTALLATION 

A. Install plastic paneling according to manufacturer's written instructions. 

B. Install panels in a full spread of adhesive. 

C. Install trim accessories with adhesive. Do not fasten through panels. 

D. Maintain uniform space between panels and wall fixtures. Fill space with sealant. 

E. Remove excess sealant and smears as paneling is installed. Clean with solvent 
recommended by sealant manufacturer and then wipe with clean dry cloths until no 
residue remains. 
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END OF SECTION 06 6400 
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SECTION 07 2100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Molded (expanded) polystyrene foam-plastic board insulation. 
2. Glass-fiber blanket insulation. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Molded (expanded) polystyrene foam-plastic board insulation. 
2. Glass-fiber blanket insulation. 

1.3 DELIVERY, STORAGE, AND HANDLING 

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

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation 
and concealment. 

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to 
Project site until just before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in 
each area of construction. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed 
indexes less than 25 and 450 when tested in accordance with ASTM E84. 

B. Labeling: Provide identification of mark indicating R-value of each piece of insulation 
12 inches (305 mm) and wider in width. 

C. Thermal-Resistance Value (R-Value): R-value as indicated on Drawings in accordance 
with ASTM C518. 

2.2 MOLDED (EXPANDED) POLYSTYRENE FOAM-PLASTIC BOARD INSULATION 

A. Molded (Expanded) Polystyrene Board Insulation, Type IX: ASTM C578, Type IX, 25-
psi (173-kPa) minimum compressive strength. 

1. Manufacturers: Subject to compliance with requirements, available 
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manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Insulfoam; Carlisle Construction Materials Company 

2.3 GLASS-FIBER BLANKET INSULATION 

A. Glass-Fiber Blanket Insulation, Kraft Faced: ASTM C665, Type II (nonreflective faced), 
Class C (faced surface not rated for flame propagation); Category 1 (membrane is a 
vapor barrier). 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. CertainTeed; SAINT-GOBAIN 
b. Johns Manville; a Berkshire Hathaway company 
c. Owens Corning 

B. Glass-Fiber Blanket Insulation, Reinforced-Foil Faced: ASTM C665, Type III (reflective 
faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 
(membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim 
polyethylene. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Johns Manville; a Berkshire Hathaway company 
b. Owens Corning 

PART 3 - EXECUTION 

3.1 PREPARATION 

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

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left 
exposed to ice, rain, or snow at any time. 

C. Install insulation with manufacturer's R-value label exposed after insulation is installed. 

D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions 
and fill voids with insulation. Remove projections that interfere with placement. 

E. Provide sizes to fit applications and selected from manufacturer's standard 
thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple 
layers are otherwise shown or required to make up total thickness or to achieve R-
value. 
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3.3 INSTALLATION OF SLAB INSULATION 

A. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions. Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches (610 mm) in 
from exterior walls. 

3.4 INSTALLATION OF FOUNDATION WALL INSULATION 

A. Butt panels together for tight fit. 

B. Adhesive Installation: Install with adhesive or press into tacky waterproofing or 
dampproofing according to manufacturer's written instructions. 

3.5 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the 
following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing 
members. If more than one length is required to fill the cavities, provide lengths 
that will produce a snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit 
between edges of insulation and adjoining framing members. 

3. For wood-framed construction, install blankets in accordance with ASTM C1320 
and as follows: 
a. With faced blankets having stapling flanges, lap blanket flange over flange 

of adjacent blanket to maintain continuity of vapor retarder once finish 
material is installed over it. 

4. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder 
facings, and seal each continuous area of insulation to ensure airtight installation. 
a. Exterior Walls: Set units with facing placed toward interior of construction. 

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where 
required to prevent gaps in insulation using the following materials: 

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum 
volume equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

2. Spray Polyurethane Insulation: Apply according to manufacturer's written 
instructions. 

3.6 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical 
abuse, and other causes. 

B. Provide temporary coverings or enclosures where insulation is subject to abuse and 
cannot be concealed and protected by permanent construction immediately after 
installation. 

END OF SECTION 07 2100 
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SECTION 07 2413 - POLYMER-BASED EXTERIOR INSULATION AND FINISH SYSTEM 
(EIFS) 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Polymer-based exterior insulation and finish system (EIFS). 

1. EIFS-clad barrier-wall assemblies that are field applied over substrate. 

B. Related Requirements: 

1. Section 072726 "Fluid-Applied Membrane Air Barriers" for fluid-applied, synthetic 
polymer air barriers applied over sheathing behind EIFS-clad wall assemblies. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each EIFS component, trim, and accessory. 

B. Samples: For each exposed product and for each color and texture specified, 8 inches 
(200 mm) square in size. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Manufacturer Certificates: Signed by EIFS manufacturer, certifying the following: 

1. EIFS substrate is acceptable to EIFS manufacturer. 
2. Accessory products installed with EIFS, including joint sealants,, flashing, 

whether or not furnished by EIFS manufacturer and whether or not specified in 
this Section, are acceptable to EIFS manufacturer. 

C. Sample Warranty: For manufacturer's special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For EIFS to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Fabricator/Erector Qualifications: Certified in writing by EIFS manufacturer as qualified 
to fabricate and erect manufacturer's prefabricated panel system using skilled and 
trained workers. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original, unopened packages with manufacturers' labels intact and 
clearly identifying products. 

B. Store materials inside and under cover; keep them dry and protected from weather, 
direct sunlight, surface contamination, aging, corrosion, damaging temperatures, 
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construction traffic, and other causes. 

1. Stack insulation board flat and off the ground. 
2. Protect plastic insulation against ignition at all times. Do not deliver plastic 

insulating materials to Project site before installation time. 
3. Complete installation and concealment of plastic materials as rapidly as possible 

in each area of construction. 

1.7 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted 
weather conditions and ambient outdoor air, humidity, and substrate temperatures 
permit EIFS to be applied, dried, and cured according to manufacturers' written 
instructions and warranty requirements. 

1. Proceed with installation of adhesives or coatings only when ambient 
temperatures have remained, or are forecast to remain, above 40 deg F (4.4 
deg C) for a minimum of 24 hours before, during, and after application. Do not 
apply EIFS adhesives or coatings during rainfall. 

1.8 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace 
components of EIFS that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 
a. Bond integrity and weathertightness. 
b. Deterioration of EIFS finishes and other EIFS materials beyond normal 

weathering. 
2. Warranty coverage includes the following EIFS components: 

a. EIFS finish, including base coats, finish coats, and reinforcing mesh. 
b. Insulation adhesive and mechanical fasteners. 
c. EIFS accessories, including trim components and flashing. 

3. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 POLYMER-BASED EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 

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

1. Dryvit, part of Tremco CPG 
2. Sto Corp. 

B. Source Limitations: Obtain EIFS from single source from single EIFS manufacturer and 
from sources approved by EIFS manufacturer as tested and compatible with EIFS 
components. 

2.2 PERFORMANCE REQUIREMENTS 

A. EIFS Performance: Comply with ASTM E2568 and with the following: 
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1. Weathertightness: Resistant to water penetration from exterior. 
2. Structural Performance of Assembly and Components: 

a. Wind Loads: 
1) Uniform pressure as indicated on Drawings. 

3. Impact Performance: ASTM E2568, High impact resistance unless otherwise 
indicated. 

4. Abrasion Resistance of Finish Coat: Sample consisting of 1-inch- (25.4-mm-) 
thick EIFS mounted on 1/2-inch- (12.7-mm-) thick gypsum board; cured for a 
minimum of 28 days and shows no cracking, checking, or loss of film integrity 
after exposure to 528 quarts (500 L) of sand when tested in accordance with 
ASTM D968, Method A. 

5. Mildew Resistance of Finish Coat: Sample applied to 2-by-2-inch (50.8-by-50.8-
mm) clean glass substrate; cured for 28 days and shows no growth when tested 
in accordance with ASTM D3273 and evaluated in accordance with ASTM 
D3274. 

B. Performance of Prefabricated Panels: EIFS to be designed as follows and withstand 
the structural performance indicated for Class PB EIFS and thermal movement limits 
indicated below without failure due to defective manufacture, fabrication, installation, or 
other defects in construction. 

1. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design prefabricated panels, 
including comprehensive engineering analysis, using performance requirements 
and design criteria indicated. 

2. Structural Performance: EIFS must withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated in 
accordance with ASCE/SEI 7: 
a. Wind Loads: 

1) Uniform pressure as indicated on Drawings. 
3. Deflection Limits: Design prefabricated panels to withstand design loads without 

deflections greater than 1/240. 
4. Thermal Movements: Allow for thermal movements from ambient and surface 

temperature changes. Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. 
a. Temperature Change: 100 deg F (55 deg C). 

2.3 EIFS MATERIALS 

A. Flexible-Membrane Flashing: Cold-applied, self-adhering, self-healing, rubberized-
asphalt and polyethylene-film composite sheet or tape and primer; EIFS manufacturer's 
standard or product recommended in writing by EIFS manufacturer. 

B. Insulation Adhesive: EIFS manufacturer's standard formulation designed for indicated 
use; compatible with substrate and complying with one of the following: 

1. Job-mixed formulation of portland cement, complying with ASTM C150/C150M, 
Type I, and polymer-based adhesive specified for base coat. 

2. Factory-blended dry formulation of portland cement, dry polymer admixture, and 
fillers specified for base coat. 

3. Factory-mixed noncementitious formulation designed for adhesive attachment of 
insulation to substrates of type indicated, as recommended by EIFS 
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manufacturer. 

C. Molded, (Expanded) Rigid Cellular Polystyrene Board Insulation: Comply with ASTM 
E2430/E2430M, unless otherwise noted, and the following: 

1. Flame-Spread and Smoke-Developed Indexes: 25 and 450 or less, respectively, 
in accordance with ASTM E84. 

2. Dimensions: Provide insulation boards of not more than 24 by 48 inches (610 by 
1219 mm), with thickness indicated on Drawings. 

D. Reinforcing Mesh: Balanced, alkali-resistant, open-weave, glass-fiber mesh treated for 
compatibility with other EIFS materials, made from continuous multi-end strands with 
retained mesh tensile strength of not less than 120 lbf/in. (21 dN/cm) in accordance 
with ASTM E2098/E2098M and the following: 

1. Reinforcing Mesh for EIFS, General: Not less than weight required to comply with 
impact-performance level specified in "Performance Requirements" Article. 

2. Strip-Reinforcing Mesh: Not less than As recommended by EIFS manufacturer. 
3. Corner-Reinforcing Mesh: Not less than As recommended by EIFS manufacturer. 

E. Base Coat: EIFS manufacturer's standard mixture complying with one of the following: 

1. Job-mixed formulation of portland cement complying with ASTM C150/C150M, 
Type I, white or natural color; and manufacturer's standard polymer-emulsion 
adhesive designed for use with portland cement. 

2. Job-combined formulation of manufacturer's standard polymer-emulsion 
adhesive and manufacturer's standard dry mix containing portland cement. 

3. Factory-blended dry formulation of portland cement, dry polymer admixture, and 
inert fillers to which only water is added at Project site. 

4. Factory-mixed noncementitious formulation of polymer-emulsion adhesive and 
inert fillers that is ready to use without adding other materials. 

F. Mechanical Fasteners: EIFS manufacturer's standard corrosion-resistant fasteners, 
consisting of thermal cap, standard washer and shaft attachments, and fastener 
indicated below; designed to resist Project's design loads; capable of pulling fastener 
head below surface of insulation board; and complying with the following: 

1. For attachment to wood framing members and plywood sheathing, provide steel 
drill screws complying with ASTM C1002, Type W. 

G. Primer: EIFS manufacturer's standard factory-mixed, elastomeric-polymer primer for 
preparing base-coat surface for application of finish coat. 

H. Finish Coat: EIFS manufacturer's standard acrylic-based coating complying with the 
following: 

1. Factory-mixed formulation of polymer-emulsion binder, colorfast mineral 
pigments, sound stone particles, and fillers. 

2. Colors: As selected by Architect from manufacturer's full range. 
3. Textures: As selected by Architect from manufacturer's full range. 

I. Sealer: Manufacturer's waterproof, clear acrylic-based sealer for protecting finish coat. 

J. Water: Potable. 
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K. Trim Accessories: Type as designated or required to suit conditions indicated and to 
comply with EIFS manufacturer's written instructions; manufactured from UV-stabilized 
PVC; and complying with ASTM D1784 and ASTM C1063. 

1. Casing Bead: Prefabricated, one-piece type for attachment behind insulation, of 
depth required to suit thickness of coating and insulation, with face leg perforated 
for bonding to coating and back leg. 

2. Drip Screed/Track: Prefabricated, one-piece type for attachment behind 
insulation, with face leg extended to form a drip, of depth required to suit 
thickness of coating and insulation, with face leg perforated for bonding to 
coating and back leg. 

3. Expansion Joint: Closed-cell polyethylene backer rod and elastomeric sealant, 
3/4-inch (19-mm) minimum. 

4. Windowsill Flashing: Prefabricated type for both flashing and sloping sill over 
framing beneath windows; with end and back dams; designed to direct water to 
exterior. 

2.4 MIXING 

A. Comply with EIFS manufacturer's requirements for combining and mixing materials. Do 
not introduce admixtures, water, or other materials, except as recommended by EIFS 
manufacturer. Mix materials in clean containers. Use materials within time period 
specified by EIFS manufacturer or discard. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roof edges, wall framing, flashings, openings, substrates, and junctures at 
other construction for suitable conditions where EIFS will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Begin coating application only after surfaces are dry. 
2. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Protect contiguous work from moisture deterioration and soiling caused by application 
of EIFS. Provide temporary covering and other protection needed to prevent spattering 
of exterior finish coats on other work. 

B. Protect EIFS, substrates, and wall construction behind them from inclement weather 
during installation. Prevent penetration of moisture behind EIFS and deterioration of 
substrates. 

C. Prepare and clean substrates to comply with EIFS manufacturer's written instructions 
to obtain optimum bond between substrate and adhesive for insulation. 
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3.3 INSTALLATION OF EIFS, GENERAL 

A. Comply with ASTM C1397, ASTM E2511, and EIFS manufacturer's written instructions 
for installation of EIFS as applicable to each type of substrate. 

3.4 APPLICATION OF SUBSTRATE PROTECTION 

A. Flexible-Membrane Flashing: Apply and lap to shed water; seal at openings, 
penetrations, and terminations. Prime substrates with flashing primer if required and 
install flashing. 

3.5 INSTALLATION OF TRIM 

A. Trim: Apply trim accessories at perimeter of EIFS, at expansion joints, and elsewhere 
as indicated. Coordinate with installation of insulation. 

1. Drip Screed/Track: Use at bottom edges of EIFS unless otherwise indicated. 
2. Windowsill Flashing: Use at windows unless otherwise indicated. 
3. Expansion Joint: Use where indicated on Drawings. 
4. Casing Bead: Use at other locations. 

3.6 INSTALLATION OF INSULATION 

A. Board Insulation: Mechanically attach insulation to substrate in compliance with ASTM 
C1397 and the following: 

1. Mechanically attach insulation to substrate. Install top surface of fastener heads 
flush with plane of insulation. Install fasteners into or through substrates with the 
following minimum penetration: 
a. Wood Framing: 1 inch (25 mm). 

2. Apply insulation over dry substrates in courses, with long edges of boards 
oriented horizontally. 

3. Begin first course of insulation from screed/track and work upward. Work from 
perimeter casing beads toward interior of panels if possible. 

4. Stagger vertical joints of insulation boards in successive courses to produce 
running bond pattern. Locate joints, so no piece of insulation is less than 12 
inches (300 mm) wide or 6 inches (150 mm) high. Offset joints not less than 6 
inches (150 mm) from corners of window and door openings. 
a. Mechanical Attachment: Offset joints of insulation from horizontal joints in 

sheathing. 
5. Interlock ends at internal and external corners. 
6. Abut insulation tightly at joints within and between each course to produce flush, 

continuously even surfaces without gaps or raised edges between boards. If 
gaps greater than 1/16 inch (1.6 mm) occur, fill with insulation cut to fit gaps 
exactly; insert insulation without using adhesive or other material. 

7. Cut insulation to fit openings, corners, and projections precisely and to produce 
edges and shapes complying with details indicated. 

8. Rasp or sand flush entire surface of insulation to remove irregularities projecting 
more than 1/16 inch (1.6 mm) from surface of insulation and to remove yellowed 
areas due to sun exposure; do not create depressions deeper than 1/16 inch 
(1.6 mm). Prevent airborne dispersal and immediately collect insulation raspings 
or sandings. 
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9. Interrupt insulation for expansion joints where indicated. 
10. Form joints for sealant application with back-to-back casing beads for joints 

within EIFS and with perimeter casing beads at dissimilar adjoining surfaces. 
Make gaps between casing beads and between perimeter casing beads and 
adjoining surfaces of width indicated. 

11. Before installing insulation and before applying field-applied reinforcing mesh, 
fully wrap board edges. Cover edges of board and extend encapsulating mesh 
not less than 2-1/2 inches (64 mm) over front and back face unless otherwise 
indicated on Drawings. 

12. Treat exposed edges of insulation as follows: 
a. Except for edges forming substrates of sealant joints, encapsulate with 

base coat, reinforcing mesh, and finish coat. 
b. Encapsulate edges forming substrates of sealant joints within EIFS or 

between EIFS and other work with base coat and reinforcing mesh. 
c. At edges trimmed by accessories, extend base coat, reinforcing mesh, and 

finish coat over face leg of accessories. 
13. Coordinate installation of flashing and insulation to produce wall assembly that 

does not allow water to penetrate behind flashing and EIFS lamina. 

B. Expansion Joints: Install at locations indicated, where required by EIFS manufacturer, 
and as follows: 

1. At expansion joints in substrates behind EIFS. 
2. Where EIFS adjoin dissimilar substrates, materials, and construction, including 

other EIFS. 
3. Where wall height or building shape changes. 
4. Where EIFS manufacturer requires joints in long continuous elevations. 

3.7 APPLICATION OF BASE COAT 

A. Base Coat: Apply full coverage to exposed insulation with not less than  dry-coat 
thickness. 

B. Reinforcing Mesh: Embed reinforcing mesh in wet base coat to produce wrinkle-free 
installation with mesh continuous at corners, overlapped not less than 2-1/2 inches (64 
mm) or otherwise treated at joints to comply with ASTM C1397. Do not lap reinforcing 
mesh within 8 inches (200 mm) of corners. Completely embed mesh, applying 
additional base-coat material if necessary, so reinforcing-mesh color and pattern are 
invisible. 

C. Additional Reinforcing Mesh: Apply strip-reinforcing mesh around openings, extending 
4 inches (100 mm) beyond perimeter. Apply additional 9-by-12-inch (230-by-300-
mm) strip-reinforcing mesh diagonally at corners of openings (re-entrant corners). 
Apply 8-inch- (200-mm-) wide, strip-reinforcing mesh at both inside and outside 
corners unless base layer of mesh is lapped not less than 4 inches (100 mm) on each 
side of corners. 

1. At aesthetic reveals, apply strip-reinforcing mesh not less than 8 inches (200 
mm) wide. 

2. Embed strip-reinforcing mesh in base coat before applying first layer of 
reinforcing mesh. 
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D. Foam Buildouts: Fully embed reinforcing mesh in base coat. 

E. Double Base-Coat Application: Where indicated, apply second base coat in same 
manner and thickness as first application, except without reinforcing mesh. Do not 
apply until first base coat has cured. 

3.8 APPLICATION OF FINISH COAT 

A. Primer: Apply over dry base coat. 

B. Finish Coat: Apply full-thickness coverage over dry primed base coat, maintaining a 
wet edge at all times for uniform appearance, to produce a uniform finish of color and 
texture matching approved sample and free of cold joints, shadow lines, and texture 
variations. 

1. Embed aggregate in finish coat to produce a uniform applied-aggregate finish of 
color and texture matching approved sample. 

C. Sealer Coat: Apply over dry finish coat, in number of coats and thickness required by 
EIFS manufacturer. 

3.9 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the 
following special inspections: 

1. As stipulated in Ch. 17 of the IBC. 

B. Prefabricated Panels: Test and inspect field welds. 

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

D. Prepare test and inspection reports. 

3.10 CLEANING AND PROTECTION 

A. Remove temporary covering and protection of other work. Promptly remove coating 
materials from window and door frames and other surfaces outside areas indicated to 
receive EIFS coatings. 

END OF SECTION 07 2413 
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SECTION 07 5419 - POLYVINYL-CHLORIDE (PVC) ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Polyvinyl chloride (PVC) roofing system. 
2. Accessory roofing materials. 
3. Roof insulation. 
4. Insulation accessories and cover board. 
5. Walkways. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking; and for 
wood-based, structural-use roof deck panels. 

2. Section 072100 "Thermal Insulation" for insulation beneath the roof deck. 
3. Section 077100 "Roof Specialties" for premanufactured copings, and, roof edge 

flashings. 
4. Section 077129 "Manufactured Roof Expansion Joints" for premanufactured roof 

expansion-joint assemblies. 
5. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint 

preparation. 
6. Section 221423 "Storm Drainage Piping Specialties" for roof drains. 

1.2 PREINSTALLATION MEETINGS 

A. Preliminary Roofing Conference: Before starting roof deck construction, conduct 
conference at Project site. 

1. Review methods and procedures related to roofing installation, including 
manufacturer's written instructions. 

2. Review and finalize construction schedule, and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

3. Review deck substrate requirements for conditions and finishes, including 
flatness and fastening. 

4. Review structural loading limitations of roof deck during and after roofing. 
5. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
6. Review governing regulations and requirements for insurance and certificates if 

applicable. 
7. Review temporary protection requirements for roofing system during and after 

installation. 
8. Review roof observation and repair procedures after roofing installation. 

B. Preinstallation Roofing Conference: Conduct conference at Project site. 

1. Review methods and procedures related to roofing installation, including 
manufacturer's written instructions. 

2. Review and finalize construction schedule, and verify availability of materials, 
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Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

3. Examine deck substrate conditions and finishes for compliance with 
requirements, including flatness and fastening. 

4. Review structural loading limitations of roof deck during and after roofing. 
5. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
6. Review governing regulations and requirements for insurance and certificates if 

applicable. 
7. Review temporary protection requirements for roofing system during and after 

installation. 
8. Review roof observation and repair procedures after roofing installation. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Polyvinyl chloride (PVC) roofing system. 
2. Accessory roofing materials. 
3. Roof insulation. 
4. Insulation accessories and cover board. 
5. Asphalt materials. 
6. Walkways. 

B. Shop Drawings: Include roof plans, sections, details, and attachments to other work, 
including the following: 

1. Layout and thickness of insulation. 
2. Base flashings and membrane terminations. 
3. Flashing details at penetrations. 
4. Tapered insulation thickness and slopes. 
5. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

C. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind 
uplift performance requirements. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Manufacturer Certificates: 

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, 
certifying that roofing system complies with requirements specified in 
"Performance Requirements" Article. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying 
that all materials supplied under this Section are acceptable for special warranty. 

C. Evaluation Reports: For components of roofing system, from ICC-ES. 

D. Field Test Reports: 

1. Fastener-pullout test results and manufacturer's revised requirements for 
fastener patterns. 
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E. Sample Warranties: For manufacturer's special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

B. Certified statement from existing roof membrane manufacturer stating that existing roof 
warranty has not been affected by Work performed under this Section. 

1.6 QUALITY ASSURANCE 

A. Qualifications: 

1. Installers: 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 special warranty. 

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, 
approval or listing agency markings, 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 
during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid 
permanent deflection of deck. 

1.8 FIELD 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 agrees to repair or replace components of roofing 
system that fail in materials or workmanship within specified warranty period. 

1. Special warranty includes roof membrane, base flashings, roof insulation,, 
fasteners,, cover boards, and other components of roofing system. 

2. Warranty Period: 15 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing and base flashings to withstand specified uplift 
pressures, thermally induced movement, and exposure to weather without failure due 
to defective manufacture, fabrication, installation, or other defects in construction. Roof 
system and flashings to remain watertight. 

1. Accelerated Weathering: Roof membrane to withstand 2000 hours of exposure 
when tested according to ASTM G152, ASTM G154, or ASTM G155. 

2. Impact Resistance: Roof membrane to resist impact damage when tested 
according to ASTM D3746, ASTM D4272/D4272M, or the "Resistance to Foot 
Traffic Test" in FM Approvals 4470. 

B. Material Compatibility: Roofing materials to be compatible with one another and 
adjacent materials under conditions of service and application required, as 
demonstrated by roof membrane manufacturer based on testing and field experience. 

C. SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and 
component materials comply with requirements in FM Approvals 4450 or FM Approvals 
4470 as part of a roofing system, and are listed in SPRI's Directory of Roof Assemblies 
for roof assembly identical for that specified for this Project. 

1. Wind Uplift Load Capacity: 60 psf. 

2.2 POLYVINYL CHLORIDE (PVC) ROOFING SYSTEM 

A. PVC Sheet Type II: ASTM D4434/D4434M, glass-fiber reinforced, felt backed. 

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

2. Thickness: 80 mils (2.0 mm). 

B. Source Limitations: Obtain components for roofing system from roof membrane 
manufacturer, or, manufacturers approved by roof membrane manufacturer. 

2.3 ACCESSORY ROOFING MATERIALS 

A. General: Accessory materials recommended by roofing system manufacturer for 
intended use and compatible with other roofing components. 

1. Adhesives and Sealants: Comply with VOC limits of authorities having 
jurisdiction. 

B. Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, 
reinforcement, thickness, and color as PVC sheet. 

C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer. 

D. Roof Vents: As recommended by roof membrane manufacturer. 
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1. Size: Not less than 4-inch (100-mm) diameter. 

E. Bonding Adhesive: Manufacturer's standard, water based. 

F. Slip Sheet: ASTM D2178/D2178M, Type IV, glass fiber, asphalt-impregnated felt. 

G. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or 
aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening roofing 
components to substrate, and acceptable to roofing system manufacturer. 

I. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap 
sealants, termination reglets, and other accessories. 

2.4 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by PVC roof 
membrane manufacturer. 

B. Molded (Expanded) Polystyrene Board Insulation: ASTM C578, Type VIII, 1.15-lb/cu. 
ft. (18-kg/cu. m) minimum density, 13-psi (90-kPa) minimum compressive strength, 
square edge. 

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

2. Thermal Resistance: R-value of 3.8 per 1 inch (25.4 mm). 
3. Size: 48 by 48 inches (1219 by 1219 mm). 
4. Thickness: 

a. Base Layer: 1-1/2 inches (38 mm). 
b. Upper Layer: As required for R-value. 

C. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material: Match roof insulation. 
2. Minimum Thickness: 1/4 inch (6.35 mm). 
3. Slope: 

a. Saddles and Crickets: 1/2 inch per foot (1:24) unless otherwise indicated 
on Drawings. 

2.5 INSULATION ACCESSORIES AND COVER BOARD 

A. General: Roof insulation accessories recommended by insulation manufacturer for 
intended use and compatibility with other roofing system components. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof 
insulation and cover boards to substrate, and acceptable to roofing system 
manufacturer. 
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C. Induction-Welding Plates: Minimum 3-inch (76-mm) diameter with recessed center, 
0.034-inch (0.86-mm) thick, aluminum-zinc-alloy-coated steel plates, factory-coated 
with adhesive formulated for roof membrane, with corresponding corrosion-resistant 
fasteners. 

D. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to 
attach roof insulation to substrate or to another insulation layer as follows: 

1. Bead-applied, low-rise, one-component or multicomponent urethane adhesive. 

E. Glass-Mat Gypsum Cover Board: ASTM C1177/C1177M, water-resistant gypsum 
board. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. CertainTeed; SAINT-GOBAIN 
b. Georgia-Pacific Gypsum LLC 
c. Gold Bond Building Products, LLC provided by National Gypsum Company 
d. USG Corporation 

2. Thickness: 1/2 inch (13 mm). 
3. Surface Finish: Fiberglass facer. 

F. Fiber-Reinforced Gypsum Roof Board: ASTM C1278/C1278M, cellulosic-fiber 
reinforced, water-resistant gypsum board. 

1. Thickness: 1/2 inch (13 mm). 

2.6 WALKWAYS 

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-
textured walkway rolls, approximately 3/16 inch (5 mm) thick and acceptable to roofing 
system manufacturer. 

1. Size: Approximately 36 by 60 inches (914 by 1524 mm). 
2. Color: Contrasting with roof membrane. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, 
and roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck 
at penetrations and terminations and that nailers match thicknesses of insulation. 

B. 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 
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system 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. 

3.3 INSTALLATION OF ROOFING, GENERAL 

A. Complete terminations and base flashings and provide temporary seals to prevent 
water from entering completed sections of roofing system at end of workday or when 
rain is forecast. Remove and discard temporary seals before beginning work on 
adjoining roofing. 

3.4 INSTALLATION OF INSULATION 

A. Coordinate installing roofing system components so insulation is not exposed to 
precipitation or left exposed at end of workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for 
installing roof insulation. 

C. Installation Over Wood and Wood Panel Decking: 

1. Install base layer of insulation with joints staggered not less than 24 inches (610 
mm) in adjacent rows. 
a. Where installing composite and noncomposite insulation in two or more 

layers, install noncomposite board insulation for bottom layer and 
intermediate layers, if applicable, and install composite board insulation for 
top layer. 

b. Trim insulation neatly to fit around penetrations and projections, and to fit 
tight to intersecting sloping roof decks. 

c. Make joints between adjacent insulation boards not more than 1/4 inch (6 
mm) in width. 

d. At internal roof drains, slope insulation to create a square drain sump with 
each side equal to the diameter of the drain bowl plus 24 inches (610 
mm). 
1) Trim insulation so that water flow is unrestricted. 

e. Fill gaps exceeding 1/4 inch (6 mm) with insulation. 
f. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and 

penetrations. 
g. Mechanically attach base layer of insulation using mechanical fasteners 

specifically designed and sized for fastening specified board-type roof 
insulation to wood decks. 
1) Fasten insulation to resist specified uplift pressure at corners, 

perimeter, and field of roof. 

3.5 INSTALLATION OF COVER BOARDS 

A. Install cover boards over insulation with long joints in continuous straight lines with end 
joints staggered between rows. Offset joints of insulation below a minimum of 6 inches 
(150 mm) in each direction. 
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1. Trim cover board neatly to fit around penetrations and projections, and to fit tight 
to intersecting sloping roof decks. 

2. At internal roof drains, conform to slope of drain sump. 
a. Trim cover board so that water flow is unrestricted. 

3. Cut and fit cover board tight to nailers, projections, and penetrations. 

B. Install slip sheet over cover board and immediately beneath roof membrane. 

3.6 INSTALLATION OF MECHANICALLY FASTENED ROOF MEMBRANE 

A. Mechanically fasten roof membrane over area to receive roofing according to roofing 
system manufacturer's written instructions. 

B. Unroll roof membrane and allow to relax before installing. 

C. Accurately align roof membrane, and maintain uniform side and end laps of minimum 
dimensions required by manufacturer. Stagger end laps. 

D. Mechanically fasten or adhere roof membrane securely at terminations, penetrations, 
and perimeter of roofing. 

E. Apply roof membrane with side laps shingled with slope of roof deck where possible. 

F. In-Seam Attachment: Secure one edge of PVC sheet using fastening plates or metal 
battens centered within seam, and mechanically fasten PVC sheet to roof deck. 

G. Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end laps 
of roof membrane and sheet flashings to ensure a watertight seam installation. 

1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to 
seal cut edges of roof membrane and sheet flashings. 

2. Verify field strength of seams a minimum of twice daily, and repair seam sample 
areas. 

3. Repair tears, voids, and lapped seams in roof membrane that do not comply with 
requirements. 

H. Spread sealant bed over deck-drain flange at roof drains, and securely seal roof 
membrane in place with clamping ring. 

3.7 INSTALLATION OF BASE FLASHING 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates 
according to 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 to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured 
sheet flashing. 

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air 
weld side and end laps to ensure a watertight seam installation. 
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E. Terminate and seal top of sheet flashings and mechanically anchor to substrate 
through termination bars. 

3.8 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. 
When remaining construction does not affect or endanger roofing, inspect roofing 
system for deterioration and damage, describing its nature and extent in a written 
report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with 
requirements, repair substrates, and repair or reinstall roofing system to a condition 
free of damage and deterioration at time of Substantial Completion and according to 
warranty requirements. 

END OF SECTION 07 5419 
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SECTION 07 7100 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Manufactured units for the following applications: 

1. Copings. 
2. Roof-edge specialties. 
3. Roof-edge drainage systems. 
4. Reglets and counterflashings. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 077200 "Roof Accessories" for manufactured roof curbs, equipment 

supports, roof hatches, vents, and other manufactured roof accessory units. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of roof specialty. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Shop Drawings: For roof specialties. 

1. Plans, expansion-joint locations, keyed details, and attachments to other work. 
Distinguish between factory pre manufactured- and field-assembled installation. 

2. Details for expansion and contraction; locations of expansion joints, including 
direction of expansion and contraction. 

3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and 
other attachments. 

4. Details of termination points and assemblies, including fixed points. 
5. Details of special conditions. 

C. Samples for Initial Selection: For each type of roof specialty indicated with factory-
applied color finishes. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of roof specialty copings, and, roof-edge flashings 
that is ANSI/SPRI/FM 4435/ES-1 tested. 

B. Qualification Statements: For manufacturer. 

C. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roof specialties. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof specialties in contact with other materials that might cause staining, 
denting, or other surface damage. Store roof specialties away from uncured concrete 
and masonry. 

B. Protect strippable protective covering on roof specialties from exposure to sunlight and 
high humidity, except to extent necessary for the period of roof-specialty installation. 

1.6 FIELD CONDITIONS 

A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field 
measurements before fabrication, and indicate measurements on Shop Drawings. 

1.7 COORDINATION 

A. Coordinate roof specialties with roofing system, exterior wall system, air barrier, 
flashing, trim, and construction of parapets, roof deck, roof and wall panels, and other 
adjoining work to provide a leakproof, weathertight, secure, and noncorrosive 
installation. 

1. Performance Coordination: Coordinate with the Work of roofing and exterior wall 
Sections to ensure that roof specialties provided under the Work of this Section 
meet or exceed specified roofing and exterior wall design performance 
requirements. 

B. Confirm and coordinate compatibility of materials and comply with warranty 
requirements of roofing system manufacturer. 

C. Coordinate roof specialties layout and seams with sizes and locations of joints and 
seams in adjacent materials. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof specialties to withstand exposure to weather and resist 
thermally induced movement without failure, rattling, leaking, or fastener 
disengagement due to defective manufacture, fabrication, installation, or other defects 
in construction. 

B. SPRI Wind Design Standard: Manufacture and install copings, roof-edge specialties 
tested in accordance with ANSI/SPRI/FM 4435/ES-1 and capable of resisting the 
following design pressures: 

1. Design Pressure: As indicated on Drawings. 

C. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes to prevent buckling, opening of joints, hole elongation, 
overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects. Provide clips that resist rotation and avoid shear stress as a result 
of thermal movements. Base calculations on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss. 
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1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2.2 COPINGS 

A. Metal Copings: Manufactured coping system consisting of metal coping cap in section 
lengths not exceeding 12 ft. (3.6 m), concealed anchorage; with corner units, end cap 
units, and concealed splice plates with finish matching coping caps. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. PAC-CLAD; Petersen; a Carlisle company 

2. Metallic-Coated Steel Coping Caps: Zinc-coated (galvanized) or aluminum-zinc 
alloy-coated steel sheet, nominal 0.028-inch (0.71-mm) thickness. 
a. Surface: Smooth, flat finish. 
b. Finish: Two-coat fluoropolymer. 
c. Color: As selected from manufacturer's standard colors.. 

3. Coping-Cap Attachment Method: Snap-on, or, face leg hooked to continuous 
cleat with back leg fastener exposed, fabricated from coping-cap material. 
a. Snap-on Coping Anchor Plates: Concealed, galvanized-steel sheet, 

12 inches (300 mm) wide, with integral cleats. 
b. Face-Leg Cleats: Concealed, continuous galvanized-steel sheet. 

2.3 ROOF-EDGE SPECIALTIES 

A. Roof-Edge Fascia: Manufactured, two-piece, roof-edge fascia consisting of snap-on 
metal fascia cover in section lengths not exceeding 12 ft. (3.6 m) and a continuous 
metal receiver with integral drip-edge cleat to engage fascia cover and secure single-
ply roof membrane. Provide matching corner units. 

1. Metallic-Coated Steel Fascia Covers: Zinc-coated (galvanized) or aluminum-zinc 
alloy-coated steel sheet, nominal 0.028-inch (0.71-mm) thickness. 
a. Surface: Smooth, flat finish. 
b. Finish: . 
c. Color: As selected from manufacturer's standard colors. 

2. Corners: Factory mitered and mechanically clinched and sealed watertight. 
3. Splice Plates: Concealed, of same material, finish, and shape as fascia cover. 
4. Receiver: Manufacturer's standard material and thickness. 
5. Fascia Accessories: Spillout scuppers. 

2.4 ROOF-EDGE DRAINAGE SYSTEMS 

A. Downspouts: Plain rectangular complete with machine-crimped elbows, manufactured 
from the following exposed metal. Furnish with metal hangers, from same material as 
downspouts, and anchors. 

1. Metallic-Coated Steel Sheet: Nominal 0.028-inch (0.71-mm) thickness. 
2. Size: As indicated on Drawings. 

B. Parapet Scuppers: Manufactured with closure flange trim to exterior, 4-inch- (100-mm-
) wide wall flanges to interior, and base extending 4 inches (100 mm) beyond cant or 
tapered strip into field of roof. 
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1. Metallic-Coated Steel Sheet: Nominal 0.028-inch (0.71-mm) thickness. 
2. Size: As indicated on Drawings. 

C. Conductor Heads: Manufactured conductor heads, each with flanged back and 
stiffened top edge, and of dimensions and shape indicated, complete with outlet tube 
that nests into upper end of downspout, exterior flange trim,, and, built-in overflow. 

1. Metallic-Coated Steel Sheet: Nominal 0.028-inch (0.71-mm) thickness. 
2. Size: . 

D. Finishes: 

1. Metallic-Coated Steel: Two-coat fluoropolymer. 
a. Color: As selected from manufacturer's standard colors.. 

2.5 REGLETS AND COUNTERFLASHINGS 

A. Reglets: Manufactured units formed to provide secure interlocking of separate reglet 
and counterflashing pieces, from the following exposed metal: 

1. Metallic-Coated Steel Sheet: Nominal 0.022-inch (0.56-mm) thickness. 
2. Stucco Type, Embedded: Provide reglets with upturned fastening flange and 

extension leg of length to match thickness of applied finish materials. 

B. Finishes: 

1. Metallic-Coated Steel: Two-coat fluoropolymer. 
a. Color: As selected from manufacturer's standard colors.. 

2.6 SHEET METAL MATERIALS 

A. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 
minimum ASTM A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-
coated steel sheet complying with minimum ASTM A792/A792M, Class AZ50 
(Class AZM150) coating designation; structural quality.. 

1. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply 
with ASTM A755/A755M. Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 
a. Two-Coat Fluoropolymer Finish: AAMA 2605. System consisting of primer 

and fluoropolymer color topcoat containing not less than 70 percent PVDF 
resin by weight in color coat. 

2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored 
acrylic or polyester-backer finish consisting of prime coat and wash coat, with a 
minimum total dry film thickness of 0.5 mil (0.013 mm). 

B. Aluminum Extrusions and Tubes: ASTM B221 (ASTM B221M), manufacturer's 
standard alloy and temper for type of use, finished to match assembly where used; 
otherwise, mill finished. 

2.7 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items required by manufacturer for a complete installation. 
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B. Fasteners: Roof specialty manufacturer's recommended fasteners, designed to meet 
performance requirements, suitable for application and metals being fastened. Match 
finish of exposed fasteners with finish of material being fastened. Provide 
nonremovable fastener heads to exterior exposed fasteners. Furnish the following 
unless otherwise indicated: 

1. Fasteners for Metallic-Coated Steel Sheet: Series 300 stainless steel or hot-dip 
zinc-coated steel in accordance with ASTM A153/A153M or ASTM 
F2329/F2329M. 

2. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads 
matching color of sheet metal. 

C. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, 
or silicone or a flat design of foam rubber, sponge neoprene, or cork. 

D. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant of type, grade, 
class, and use classifications required by roofing-specialty manufacturer for each 
application. 

2.8 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA AMP 500, "Metal Finishes Manual for Architectural and 
Metal Products," for recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by 
applying a strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions, and other conditions affecting performance of the Work. 

B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where 
applicable, and securely anchored. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Install roof specialties in accordance with manufacturer's written instructions. Anchor 
roof specialties securely in place, with provisions for thermal and structural movement. 
Use fasteners, solder, protective coatings, separators, underlayments, sealants, and 
other miscellaneous items as required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-
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canning and without warping, jogs in alignment, buckling, or tool marks. 
2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in weathertight performance. 

Verify shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals 
from contact with each other or with corrosive substrates by painting contact surfaces 
with bituminous coating or by other permanent separation as recommended by 
manufacturer's written installation instructions. 

C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 12 ft. (3.6 m) with no joints within 
18 inches (450 mm) of corners or intersections unless otherwise indicated on 
Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F 
(4 and 21 deg C), set joint members for 50 percent movement each way. Adjust 
setting proportionately for installation at higher ambient temperatures. 

D. Fastener Sizes: Use fasteners of sizes that penetrate wood blocking or sheathing not 
less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood 
screws. 

E. Seal concealed joints with butyl sealant as required by roof specialty manufacturer. 

F. Seal joints as required for weathertight construction. Place sealant to be completely 
concealed in joint. Do not install sealants at temperatures below 40 deg F (4 deg C). 

3.3 INSTALLATION OF COPINGS 

A. Install cleats, anchor plates, and other anchoring and attachment accessories and 
devices with concealed fasteners. 

B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing 
to meet performance requirements. 

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor 
plates anchored to substrate at 30-inch (762-mm) centers. 

2. Interlock face-leg drip edge into continuous cleat anchored to substrate at 16-
inch (406-mm) centers. Anchor back leg of coping with screw fasteners and 
elastomeric washers at 16-inch (406-mm) centers. 

3.4 INSTALLATION OF ROOF-EDGE SPECIALTIES 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with 
concealed fasteners. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener 
spacing to meet performance requirements. 
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3.5 INSTALLATION OF ROOF-EDGE DRAINAGE SYSTEMS 

A. Install components to produce a complete roof-edge drainage system in accordance 
with manufacturer's written instructions. Coordinate installation of roof perimeter 
flashing with installation of roof-edge drainage system. 

B. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide 
hangers with fasteners designed to hold downspouts securely to walls and 1 inch 
(25 mm) away from walls; locate fasteners at top and bottom and at approximately 
60 inches (1500 mm) o.c. 

1. Provide elbows at base of downspouts at grade to direct water away from 
building. 

2. Connect downspouts to underground drainage system indicated. 

C. Parapet Scuppers: Install scuppers through parapet where indicated. Continuously 
support scupper, set to correct elevation, and seal flanges to interior wall face, over 
cants or tapered edge strips, and under roofing membrane. 

1. Anchor scupper closure trim flange to exterior wall and seal or solder to scupper. 
2. Loosely lock front edge of scupper with conductor head. 
3. Seal or solder exterior wall scupper flanges into back of conductor head. 

D. Conductor Heads: Anchor securely to wall with elevation of conductor top edge 1 inch 
(25 mm) below scupper discharge. 

3.6 INSTALLATION OF REGLETS AND COUNTERFLASHINGS 

A. Coordinate installation of reglets and counterflashings with installation of base 
flashings. 

B. Surface-Mounted Reglets: Install reglets to receive flashings where flashing without 
embedded reglets is indicated on Drawings. Install at height so that inserted 
counterflashings overlap 4 inches (100 mm) over top edge of base flashings. 

C. Counterflashings: Insert counterflashings into reglets or other indicated receivers; 
ensure that counterflashings overlap 4 inches (100 mm) over top edge of base 
flashings. Lap counterflashing joints a minimum of 4 inches (100 mm) and bed with 
butyl sealant. Fit counterflashings tightly to base flashings. 

3.7 CLEANING AND PROTECTION 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and 
repair galvanizing in accordance with ASTM A780/A780M. 

B. Touch up factory-primed surfaces with compatible primer ready for field painting in 
accordance with Section 099113 "Exterior Painting." 

C. Clean and neutralize flux materials. Clean off excess solder and sealants. 

D. Remove temporary protective coverings and strippable films as roof specialties are 
installed. On completion of installation, clean finished surfaces, including removing 
unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maintain roof 
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specialties in a clean condition during construction. 

E. Replace roof specialties that have been damaged or that cannot be successfully 
repaired by finish touchup or similar minor repair procedures, as determined by 
Architect. 

END OF SECTION 07 7100 
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SECTION 07 7200 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Manufactured units for the following applications: 

1. Roof hatches. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, 
and stairs for access to roof hatches. 

2. Section 061000 "Rough Carpentry" for roof cants, nailers, blocking, and other 
pressure-preservative-treated wood. 

3. Section 077100 "Roof Specialties" for manufactured copings, roof-edge 
specialties, roof-edge drainage systems, reglets, and counterflashing. 

4. Section 079200 "Joint Sealants" for field-applied sealants between roof 
accessories and adjacent materials.  

5. Section 099113 "Exterior Painting" for field painting of roof accessories. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of roof accessory. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof accessories in contact with other materials that might cause staining, 
denting, or other surface damage. Store roof accessories in accordance with 
manufacturer's instructions. 

B. Store materials off ground in dry location and in accordance with manufacturer's 
instructions in well-ventilated area. 

C. Store and protect roof accessories from nicks, scratches, and blemishes. 

1.4 FIELD CONDITIONS 

A. Field Measurements: Verify profiles and tolerances of roof-accessory substrates by 
field measurements before fabrication, and indicate measurements on Shop Drawings. 

1.5 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base 
flashing and interfacing and adjoining construction to provide a leakproof, weathertight, 
secure, and noncorrosive installation. 
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PART 2 - PRODUCTS 

2.1 ROOF HATCHES 

A. Metal roof-hatch units with lids and insulated double-walled curbs, welded or 
mechanically fastened and sealed corner joints, continuous lid-to-curb counterflashing 
and weathertight perimeter gasketing, straight sides, and integrally formed deck-
mounting flange at perimeter bottom. 

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

1. ACUDOR Products, Inc 
2. AES Industries, Inc 
3. Architectural Specialties, Inc. 
4. Babcock-Davis 
5. BILCO Company (The) 
6. Dur-Red Products 
7. J. L. Industries, Inc.; Activar Construction Products Group, Inc. 
8. KCC Manufacturing 
9. Kingspan Light + Air LLC 
10. Lexcor; a division of Luxsuco corp. 
11. Metallic Products Corporation 
12. Milcor by Duravent; Duravent Group. 
13. Nystrom, Inc. 
14. O'Keeffe's Inc. 
15. Pate Company (The) 
16. Precision Ladders, LLC 
17. Williams Brothers Corporation of America 

C. Type and Size: 

1. Single-leaf lid, 30 by 36 inches (750 by 900 mm). 

D. Hatch Material, Steel: Zinc-coated (galvanized) steel sheet. 

1. Thickness: Manufacturer's standard thickness for hatch size indicated. 
2. Finish: Powder coat. 
3. Color: As selected from manufacturer's standard colors. 

E. Hatch Material, Aluminum: 

F. Hardware: Spring operators, hold-open arm, galvanized steel spring latch with turn 
handles, galvanized steel butt- or pintle-type hinge system, and padlock hasps inside 
and outside. 

1. Provide two-point latch on lids larger than 84 inches (2130 mm). 
2. Provide remote-control operation. 

G. Safety Railing System: Roof-hatch manufacturer's standard system, including rails, 
clamps, fasteners, safety barrier at railing opening, and accessories required for a 
complete installation; attached to roof hatch and complying with 29 CFR 1910.23 
requirements and authorities having jurisdiction. 
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1. Height: 42 inches (1060 mm) above finished roof deck. 
2. Posts and Rails: Galvanized-steel pipe, 1-1/4 inches (31 mm) in diameter or 

galvanized-steel tube, 1-5/8 inches (41 mm) in diameter. 
3. Flat Bar: Galvanized steel, 2 inches (50 mm) high by 3/8 inch (9 mm) thick. 
4. Maximum Opening Size: System constructed to prevent passage of a sphere 

21 inches (533 mm) in diameter. 
5. Chain Passway Barrier: Galvanized proof coil chain with quick link on fixed end. 
6. Self-Latching Gate: Fabricated of same materials and rail spacing as safety 

railing system. Provide manufacturer's standard hinges and self-latching 
mechanism. 

7. Post and Rail Tops and Ends: Weather resistant, closed or plugged with 
prefabricated end fittings. 

8. Provide weep holes or another means to drain-entrapped water in hollow 
sections of handrail and railing members. 

9. Fabricate joints exposed to weather to be watertight. 
10. Fasteners: Manufacturer's standard, finished to match railing system. 
11. Finish: Manufacturer's standard. 

a. Color: As selected from manufacturer's standard colors. 

H. Ladder-Assist Post: Roof-hatch manufacturer's standard device for attachment to roof-
access ladder. 

1. Operation: Post locks in place on full extension; release mechanism returns post 
to closed position. 

2. Height: 42 inches (1060 mm) above finished roof deck. 
3. Material: Steel tube. 
4. Post: 1-5/8-inch- (41-mm-) diameter pipe. 
5. Finish: Manufacturer's standard. 

a. Color: As selected by Architect from manufacturer's full range, As selected 
from manufacturer's standard colors. 

2.2 METAL MATERIALS 

A. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheer complying with 
minimum ASTM A653/A653M, G90 (Z275) coating designation or aluminum-zinc alloy-
coated steel sheet complying with minimum ASTM A792/A792M, Class AZ50 
(Class AZM150) coating designation; structural quality. 

1. Factory Prime Coating: Where field painting is indicated, apply pretreatment and 
white or light-colored, factory-applied, baked-on epoxy primer coat, with a 
minimum dry film thickness of 0.2 mil (0.005 mm). 

2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored 
acrylic or polyester-backer finish consisting of prime coat and wash coat, with a 
minimum total dry film thickness of 0.5 mil (0.013 mm). 

B. Steel Shapes: ASTM A36/A36M, hot-dip galvanized in accordance with ASTM 
A123/A123M unless otherwise indicated. 

C. Galvanized-Steel Tube: ASTM A500/A500M, round tube, hot-dip galvanized in 
accordance with ASTM A123/A123M. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions, and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 
anchored. 

C. Verify dimensions of roof openings for roof accessories. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Install roof accessories in accordance with manufacturer's written instructions. 

1. Install roof accessories level; plumb; true to line and elevation; and without 
warping, jogs in alignment, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting 
indicated loads. 

3. Use fasteners, separators, sealants, and other miscellaneous items as required 
to complete installation of roof accessories and fit them to substrates. 

4. Install roof accessories to resist exposure to weather without failing, rattling, 
leaking, or loosening of fasteners and seals. 

3.3 INSTALLATION OF ROOF ACCESSORIES 

A. Roof-Hatch: 

1. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating 
mechanism and hardware. 

2. Attach safety railing system to roof-hatch curb. 
3. Attach ladder-assist post in accordance with manufacturer's written instructions. 

3.4 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films as roof accessories are 
installed. On completion of installation, clean finished surfaces, including removing 
unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maintain roof 
accessories in a clean condition during construction. 

B. Replace roof accessories that have been damaged or that cannot be successfully 
repaired by finish touchup or similar minor repair procedures, as determined by 
Architect. 

END OF SECTION 07 7200 
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SECTION 07 9200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Silicone joint sealants. 

1.3 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint-sealant manufacturer, based on testing and field 
experience. 

B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full 
range. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 
percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM 
C920, Type S, Grade NS, Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. GE Construction Sealants; Momentive Performance Materials Inc. 
b. Sika Corporation - Building Components 
c. The Dow Chemical Company 
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B. Silicone, S, NS, 25, T, NT: Single-component, nonsag, plus 25 percent and minus 25 
percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint 
sealant; ASTM C920, Type S, Grade NS, Class 25, Uses T and NT. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Sika Corporation - Building Components 

2.3 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 
way, and formulated to promote optimum adhesion of sealants to joint substrates. 

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 performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants 
to comply with joint-sealant manufacturer's written instructions and the following 
requirements: 

1. Remove all foreign material from joint substrates that could interfere with 
adhesion of joint sealant, including dust, paints (except for permanent, protective 
coatings tested and approved for sealant adhesion and compatibility by sealant 
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical 
abrading, or a combination of these methods to produce a clean, sound substrate 
capable of developing optimum bond with joint sealants. Remove loose particles 
remaining after cleaning operations above by vacuuming or blowing out joints 
with oil-free compressed air. Porous joint substrates include the following: 
a. Concrete. 
b. Exterior insulation and finish systems. 

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

B. Joint Priming: Prime joint substrates where recommended by joint-sealant 
manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior 
experience. Apply primer to comply with joint-sealant manufacturer's written 
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or 
primer with adjoining surfaces that otherwise would be permanently stained or 
damaged by such contact or by cleaning methods required to remove sealant smears. 
Remove tape immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for 
products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings 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 sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application, and replace them with dry materials. 

D. Install sealants using proven techniques that comply with the following and at the same 
time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning 
or curing begins, tool sealants in accordance with requirements specified in 
subparagraphs below to form smooth, uniform beads of configuration indicated; to 
eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that 

do not discolor sealants or adjacent surfaces. 
3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 
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unless otherwise indicated. 

3.4 CLEANING 

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

3.5 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. If, 
despite such protection, damage or deterioration occurs, cut out, remove, and repair 
damaged or deteriorated joint sealants immediately so installations with repaired areas 
are indistinguishable from original work. 

END OF SECTION 07 9200 



ABEDON LOPEZ SENIOR CENTER  STUDIO SW PROJ NO 2303 

HOLLOW METAL DOORS AND FRAMES 

 

08 1113 - 1 

 

 

SECTION 08 1113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior standard steel doors and frames. 
2. Exterior standard steel doors and frames. 

B. Related Requirements: 

1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

1.2 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors. Deliver such items to Project site in time 
for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, 
and access control and security systems. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Interior standard steel doors and frames. 
2. Exterior standard steel doors and frames. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide 
protection during transit and Project-site storage. Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Store hollow-metal doors and frames vertically under cover at Project site with head 
up. Place on minimum 4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-
inch (6-mm) space between each stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 HOLLOW METAL DOORS AND FRAMES 

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

1. Steelcraft; Allegion plc 
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2.2 PERFORMANCE REQUIREMENTS 

A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more 
than U-factor 0.37 Max. when tested in accordance with ASTM C1363 or ASTM 
E1423. 

2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for 
materials, fabrication, hardware locations, hardware reinforcement, tolerances, and 
clearances, and as specified. 

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. 
At locations indicated in the Door and Frame Schedule on Drawings. 

1. Doors: 
a. Type: As indicated in the Door and Frame Schedule on Drawings. 
b. Thickness: 1-3/4 inches (44.5 mm). 
c. Face: Uncoated steel sheet, minimum thickness of 0.042 inch (1.0 mm). 
d. Edge Construction: Model 1, Full Flush. 

2. Frames: 
a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch (1.3 

mm). 
b. Construction: Knocked down. 

3. Exposed Finish: Prime. 

2.4 EXTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for 
materials, fabrication, hardware locations, hardware reinforcement, tolerances, and 
clearances, and as specified. 

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. 
At locations indicated in the Door and Frame Schedule on Drawings. 

1. Doors: 
a. Type: As indicated in the Door and Frame Schedule on Drawings. 
b. Thickness: 1-3/4 inches (44.5 mm). 
c. Edge Construction: Model 1, Full Flush. 
d. Top Edge Closures: Close top edges of doors with flush closures of same 

material as face sheets. Seal joints against water penetration. 
e. Bottom Edges: Close bottom edges of doors where required for attachment 

of weather stripping with end closures or channels of same material as face 
sheets. Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape. 

2. Frames: 
a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch 

(1.3 mm), with minimum A40 (ZF120) coating. 
b. Construction: Knocked down. 

3. Exposed Finish: Prime. 
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2.5 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications. 

B. Inserts, Bolts, and Fasteners: Hot-dip galvanized in accordance with ASTM 
A153/A153M. 

C. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for 
application indicated, fabricated from corrosion-resistant materials, with clips or other 
accessory devices for attaching hollow-metal frames of type indicated. 

D. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); 
consisting of fibers manufactured from slag or rock wool; with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively; passing ASTM E136 for 
combustion characteristics. 

2.6 FABRICATION 

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping 
limitations require multiple sections. Where frames are fabricated in sections, provide 
alignment plates or angles at each joint, fabricated of metal of same or greater 
thickness as frames. 

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated. 

2. Door Silencers: Except on weather-stripped frames, drill stops to receive door 
silencers as follows. Keep holes clear during construction. 
a. Single-Door Frames: Drill stop in strike jamb to receive three door 

silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

B. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive 
templated mortised hardware, and electrical wiring; include cutouts, reinforcement, 
mortising, drilling, and tapping in accordance with ANSI/SDI A250.6, the Door 
Hardware Schedule on Drawings, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 
hardware. 

2.7 STEEL FINISHES 

A. Factory Finish: Clean, pretreat, and apply manufacturer's standard two-coat, baked-on 
finish consisting of prime coat and thermosetting topcoat, complying with ANSI/SDI 
A250.3. 

1. Color and Gloss: As selected by Architect from manufacturer's full range. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and 
invisible on exposed faces. Touch up factory-applied finishes where spreaders are 
removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware. 

3.2 INSTALLATION 

A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely 
fastened in place. Comply with approved Shop Drawings and with manufacturer's 
written instructions. 

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete, remove 
temporary braces without damage to completed Work. 
a. Where frames are fabricated in sections, field splice at approved locations 

by welding face joint continuously; grind, fill, dress, and make splice 
smooth, flush, and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 
2. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of 
postinstalled expansion anchors if so indicated and approved on Shop 
Drawings. 

3. Solidly pack mineral-fiber insulation inside frames. 
4. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet 
on a line 90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a 
horizontal line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face 
corners of jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within 
clearances specified below. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8. 

3.3 REPAIR 

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged 
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

B. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are 
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specified in painting Sections. 

END OF SECTION 08 1113 
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SECTION 08 1416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid-core five-ply flush wood veneer-faced doors and transom panels for 
transparent finish. 

2. Solid-core flush wood doors and transom panels with plastic-laminate-faces. 

1.2 ACTION SUBMITTALS 

A. Product Data Submittals: For each product, including the following: 

1. Door core materials and construction. 
2. Door edge construction 
3. Door face type and characteristics. 
4. Factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type 
of door; construction details not covered in Product Data; and the following: 

1. Door schedule indicating door and frame location, type, size, fire protection 
rating, and swing. 

2. Door elevations, dimension and locations of hardware, lite and louver cutouts, 
and glazing thicknesses. 

3. Details of frame for each frame type, including dimensions and profile. 
4. Dimensions and locations of blocking for hardware attachment. 
5. Dimensions and locations of mortises and holes for hardware. 
6. Clearances and undercuts. 
7. Doors to be factory finished and application requirements. 

C. Samples for Initial Selection: For factory-finished doors. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written 
instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on top and bottom rail with opening number used on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS AND TRANSOM 
PANELS FOR TRANSPARENT FINISH 

A. Interior Doors, Solid-Core Five-Ply Veneer-Faced: 

1. Manufacturers: Subject to compliance with requirements, available 
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manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Masonite Architectural 
b. Wilsonart LLC 

2. Performance Grade: ANSI/WDMA I.S. 1A Heavy Duty. 
3. ANSI/WDMA I.S. 1A Quality Grade: Premium. 
4. Faces: Single-ply wood veneer not less than 1/50 inch (0.508 mm) thick. 

a. Species: Red oak. 
b. Cut: Rotary cut. 
c. Match between Veneer Leaves: Book match. 
d. Assembly of Veneer Leaves on Door Faces: Center-balance match. 
e. Room Match: 

5. Core for Non-Fire-Rated Doors: 
a. ANSI A208.1, Grade LD-2 particleboard. 
b. Either glued wood stave or WDMA I.S. 10 structural composite lumber. 

6. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is 
bonded to core), with entire unit abrasive planed before veneering. 

2.2 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. 

1. Comply with clearance requirements of referenced quality standard for fitting 
unless otherwise indicated. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates. 
3. Coordinate with hardware mortises in metal frames, to verify dimensions and 

alignment before factory machining. 

2.3 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises. 

B. Factory finish doors where indicated in schedules or on Drawings as factory finished. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, 
location, and swing characteristics and have been installed with level heads and 
plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 



ABEDON LOPEZ SENIOR CENTER  STUDIO SW PROJ NO 2303 

FLUSH WOOD DOORS 

 

08 1416 - 3 

 

 

3.2 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware." 

B. Install doors and frames to comply with manufacturer's written instructions and 
referenced quality standard, and as indicated. 

C. Install frames level, plumb, true, and straight. 

1. Shim as required with concealed shims. Install level and plumb to a tolerance of 
1/8 inch in 96 inches (3.2 mm in 2400 mm). 

2. Anchor frames to anchors or blocking built in or directly attached to substrates. 
a. Secure with countersunk, concealed fasteners and blind nailing. 
b. Use fine finishing nails or finishing screws for exposed fastening, 

countersunk and filled flush with woodwork. 
1) For factory-finished items, use filler matching finish of items being 

installed. 

D. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

E. Factory-Finished Doors: Restore finish before installation if fitting or machining is 
required at Project site. 

3.3 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with 
requirements. Doors may be repaired or refinished if Work complies with requirements 
and shows no evidence of repair or refinishing. 

END OF SECTION 08 1416 
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SECTION 08 4313 - ALUMINUM-FRAMED STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aluminum-framed storefront systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Shop Drawings: For aluminum-framed storefronts. Include plans, elevations, sections, 
full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for 
draining moisture occurring within the assembly to the exterior. 

2. Include full-size isometric details of each type of vertical-to-horizontal intersection 
of aluminum-framed storefronts, showing the following: 
a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

C. Samples for Initial Selection: For units with factory-applied color finishes. 

1.3 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For aluminum-framed storefronts, accessories, and 
components, from manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each 
aluminum-framed storefront. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed storefronts to include in maintenance 
manuals. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of aluminum-
framed storefronts that do not comply with requirements or that fail in materials or 
workmanship within specified warranty period. 



ABEDON LOPEZ SENIOR CENTER  STUDIO SW PROJ NO 2303 

ALUMINUM-FRAMED STOREFRONTS 

 

08 4313 - 2 

 

 

1. Failures include, but are not limited to, the following: 
a. Structural failures, including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Water penetration through fixed glazing and framing areas. 
d. Failure of operating components. 

2. Warranty Period: Five years from date of Substantial Completion. 

B. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer 
agrees to repair finishes or replace aluminum that shows evidence of deterioration of 
anodized finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 
a. Color fading more than 5 Delta E units when tested in accordance with 

ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM 

D 4214. 
c. Cracking, peeling, or chipping. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Comply with performance requirements specified, as 
determined by testing of aluminum-framed storefronts representing those indicated for 
this Project without failure due to defective manufacture, fabrication, installation, or 
other defects in construction. 

1. Aluminum-framed storefronts shall withstand movements of supporting structure, 
including, but not limited to, twist, column shortening, long-term creep, and 
deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 
a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

B. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 

C. Deflection of Framing Members Supporting Glass: At design wind load, as follows: 

1. Deflection Normal to Wall Plane: Limited to 1/175 of clear span for spans of up to 
13 feet 6 inches (4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for 
spans greater than 13 feet 6 inches (4.1 m). 

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that which 
reduces glazing bite to less than 75 percent of design dimension and that which 
reduces edge clearance between framing members and glazing or other fixed 
components to less than 1/8 inch (3.2 mm). 

D. Water Penetration under Static Pressure: Test in accordance with ASTM E331 as 
follows: 
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1. No evidence of water penetration through fixed glazing and framing areas when 
tested in accordance with a minimum static-air-pressure differential of 20 percent 
of positive wind-load design pressure, but not less than 6.24 lbf/sq. ft. (300 Pa). 

E. Seismic Performance: Aluminum-framed storefronts shall withstand the effects of 
earthquake motions determined in accordance with ASCE/SEI 7. 

1. Seismic Drift Causing Glass Fallout: Complying with criteria for passing based on 
building occupancy type when tested in accordance with AAMA 501.6 at design 
displacement and 1.5 times the design displacement. 

F. Energy Performance: Certified and labelled by manufacturer for energy performance 
as follows: 

1. Thermal Transmittance (U-factor): 
a. Fixed Glazing and Framing Areas: U-factor for the system of not more than 

0.38 U-factor as determined in accordance with NFRC 100. 
2. Solar Heat Gain Coefficient (SHGC): 

a. Fixed Glazing and Framing Areas: SHGC for the system of not more than 
0.38 as determined in accordance with NFRC 200. 

3. Air Leakage: 
a. Fixed Glazing and Framing Areas: Air leakage for the system of not more 

than 0.06 cfm/sq. ft. (0.30 L/s per sq. m) at a static-air-pressure differential 
of 1.57 lbf/sq. ft. (75 Pa) when tested in accordance with ASTM E283. 

4. Condensation Resistance Factor (CRF): 
a. Fixed Glazing and Framing Areas: CRF for the system of not less than 35 

as determined in accordance with AAMA 1503. 

G. Noise Reduction: Test in accordance with ASTM E90, with ratings determined by 
ASTM E1332, as follows. 

1. Outdoor-Indoor Transmission Class: Minimum 26. 

H. Thermal Movements: Allow for thermal movements resulting from ambient and surface 
temperature changes. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2.2 ALUMINUM-FRAMED STOREFRONT SYSTEMS 

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

1. Kawneer Company, Inc.; Arconic Corporation 
2. Tubelite Inc. 

B. Source Limitations: Obtain all components of aluminum-framed storefront system, 
including framing  and accessories, from single manufacturer. 

C. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Exterior Framing Construction: Thermally broken. 
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2. Interior Vestibule Framing Construction: Nonthermal. 
3. Glazing System: Retained mechanically with gaskets on four sides. 
4. Glazing Plane: Front. 
5. Finish: Color anodic finish. 
6. Aluminum: Alloy and temper recommended by manufacturer for type of use and 

finish indicated. 
7. Steel Reinforcement: As required by manufacturer. 

D. Backer Plates: Manufacturer's standard, continuous backer plates for framing 
members, if not integral, where framing abuts adjacent construction. 

E. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

2.3 GLAZING 

A. Glazing: Comply with Section 088000 "Glazing." 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of 
black, resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

2.4 MATERIALS 

A. Sheet and Plate: ASTM B209 (ASTM B209M). 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221 (ASTM B221M). 

C. Structural Profiles: ASTM B308/B308M. 

2.5 ACCESSORIES 

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out 
from thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) 
that accommodate fabrication and installation tolerances in material and finish 
compatible with adjoining materials and recommended by manufacturer. 

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding flashing compatible with adjacent materials. 

2.6 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
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3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing 

to maintain required glazing edge clearances. 
5. Provisions for field replacement of glazing from exterior. 
6. Fasteners, anchors, and connection devices that are concealed from view to 

greatest extent possible. 

C. After fabrication, clearly mark components to identify their locations in Project in 
accordance with Shop Drawings. 

2.7 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

1. Color: Dark bronze. 

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 the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 

C. Fit joints to produce hairline joints free of burrs and distortion. 

D. Rigidly secure nonmovement joints. 

E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 
deterioration and to prevent impeding movement of moving joints. 

F. Seal perimeter and other joints watertight unless otherwise indicated. 

G. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic 
action by painting contact surfaces with materials recommended by manufacturer 
for this purpose or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against 
corrosion by painting contact surfaces with bituminous paint. 

H. Set continuous sill members and flashing in full sealant bed, as specified in Section 
079200 "Joint Sealants," to produce weathertight installation. 

I. Install joint filler behind sealant as recommended by sealant manufacturer. 
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J. Install components plumb and true in alignment with established lines and grades. 

3.3 INSTALLATION OF GLAZING 

A. Install glazing as specified in Section 088000 "Glazing." 

3.4 ERECTION TOLERANCES 

A. Install aluminum-framed storefronts to comply with the following maximum tolerances: 

1. Plumb: 1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 
12.2 m). 

2. Level: 1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 
12.2 m). 

3. Alignment: 
a. Where surfaces abut in line or are separated by reveal or protruding 

element up to 1/2 inch (12.7 mm) wide, limit offset from true alignment to 
1/16 inch (1.6 mm). 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 
1 inch (12.7 to 25.4 mm) wide, limit offset from true alignment to 1/8 inch 
(3.2 mm). 

c. Where surfaces are separated by reveal or protruding element of 1 inch 
(25.4 mm) wide or more, limit offset from true alignment to 1/4 inch (6 
mm). 

4. Location: Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 
inch (12.7 mm) over total length. 

END OF SECTION 08 4313 
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SECTION 087100 - DOOR HARDWARE  

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 commercial door hardware for the following: 

1. Swinging doors. 
2. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Automatic operators. 
3. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Hollow Metal Doors and Frames”. 
2. Division 08 Section “Flush Wood Doors”. 
3. Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. UL/ULC and CSA C22.2 - Standards for Automatic Door Operators Used on Fire and 

Smoke Barrier Doors and Systems of Doors. 
8. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards as 
applicable. Any undated reference to a standard shall be interpreted as referring to the latest 
edition of that standard: 

1. ANSI/BHMA Certified Product Standards - A156 Series. 
2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 
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3. UL 305 - Panic Hardware. 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, 
fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the 
final Door Hardware Schedule with doors, frames, and related work to ensure proper size, 
thickness, hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals 
that do not follow the same format and order as the Door Hardware Sets will be rejected 
and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 
b. Manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 

and in door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 
h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers and 
special instructions. Owner must approve submitted keying schedule prior to the ordering of 
permanent cylinders/cores. 

D. Informational Submittals: 
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1. Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a 
qualified independent testing agency. 

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Procedures. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Certified Products: Where specified, products must maintain a current listing in the Builders 
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD). 

C. Installer Qualifications: A minimum 3 years documented experience installing both standard 
and electrified door hardware 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. 

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors 
with a minimum 5 years documented experience supplying both mechanical and 
electromechanical hardware installations comparable in material, design, and extent to that 
indicated for this Project. Supplier recognized as a factory direct distributor by the 
manufacturers of the primary materials with a warehousing facility in Project's vicinity. 
Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available during 
the course of the Work to consult with Contractor, Architect, and Owner concerning both 
standard and electromechanical door hardware and keying.  

E. Automatic Operator Supplier Qualifications: Power operator products and accessories are 
required to be supplied and installed through the Norton Preferred Installer (NPI) program. 
Suppliers are to be factory trained, certified, and a direct purchaser of the specified power 
operators and be responsible for the installation and maintenance of the units and accessories 
indicated for the Project. 

F. Source Limitations: Obtain each type and variety of door hardware specified in this section 
from a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

G. Each unit to bear third party permanent label indicating compliance with the referenced testing 
standards. 

H. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 
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1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

I. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements 
in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment of 
their respective products. Product training to be attended by installers of door hardware 
(including electromechanical hardware) for aluminum, hollow metal and wood doors. 
Training will include the use of installation manuals, hardware schedules, templates and 
physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

J. At completion of installation, provide written documentation that components were applied 
according to manufacturer's instructions and recommendations and according to approved 
schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check 
Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled 
electrified door hardware and related access control equipment with required connections to 
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source power junction boxes, low voltage power supplies, detection and monitoring hardware, 
and fire and detection alarm systems. 

C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. 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 addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of 
Substantial Completion. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 
Sets and each referenced section that products are to be supplied under. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at 
the end of Part 3. Products are identified by using door hardware designations, as follows: 

1. Named Manufacturer's Products: Product designation and manufacturer are listed for 
each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule. 
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C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

2.2 BUTT HINGES 

A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as 
specified in the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity: 

a. Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90 inches. 
c. Four Hinges: For doors with heights 91 to 120 inches. 
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized 
for door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following: 

a. Non-removable Pins: With the exception of electric through wire hinges, provide 
set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents 
removal of pin while door is closed; for the all out-swinging lockable doors. 

5. Manufacturers: 

a. McKinney (MK) - TA/T4A Series, 5 knuckle. 

2.3 CONTINUOUS HINGES 

A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with 
minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum 
overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw 
locations. Factory trim hinges to suit door height and prepare for electrical cut-outs. 

1. Manufacturers:. 
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a. Pemko (PE). 

2.4 DOOR OPERATING TRIM 

A. Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and 
A156.16, Grade 1. 

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device 
location approximately six feet from the floor. 

2. Furnish dust proof strikes for bottom bolts.  
3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L. 

listed for windstorm components where applicable. 
4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required for 

appropriate installation and operation. 

5. Manufacturers: 

a. Rockwood (RO). 

B. Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and design 
specified in the Hardware Sets. Coordinate and provide proper width and height as required 
where conflicting hardware dictates. 

1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with 
beveled edges, secured with exposed screws unless otherwise indicated. 

2. Door Pull and Push Bar Design: Size, shape, and material as indicated in the hardware 
sets. Minimum clearance of 2 1/2-inches from face of door unless otherwise indicated. 

3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum 
clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise 
indicated. 

4. Pulls, where applicable, shall be provided with a 10” clearance from the finished floor on 
the push side to accommodate wheelchair accessibility. 

5. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets. 

6. Manufacturers: 

a. Hiawatha, Inc. (HI). 
b. Rockwood (RO). 
c. Trimco (TC). 

2.5 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured 
master key systems and have on record a published security keying system policy.  

1. Manufacturers: 

a. dormakaba Best (BE). 
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B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats 
and types: 

1. Threaded mortise cylinders with rings and cams to suit hardware application. 
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim 

ring. 
3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks. 
4. Tubular deadlocks and other auxiliary locks. 
5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
6. Keyway: Match Facility Standard. 

C. Small Format Interchangeable Cores: Provide small format interchangeable cores (SFIC) as 
specified, core insert, removable by use of a special key; usable with other manufacturers' 
cylinders. 

D. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Supplier shall conduct a "Keying Conference" to define and document keying system 
instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key 
control number as directed by Owner. 

3. New System: Key locks to a new key system as directed by the Owner. 

E. Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder: Two (2)  
2. Master Keys (per Master Key Level/Group): Five (5). 
3. Construction Keys (where required): Ten (10). 
4. Construction Control Keys (where required): Two (2). 
5. Permanent Control Keys (where required): Two (2). 

F. Construction Keying: Provide construction master keyed cylinders. 

G. Construction Keying: Provide temporary keyed construction cores. 

H. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for importing 
into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 

2.6 KEY CONTROL 

A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with 
self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent 
markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 
150% of the number of locks required for the project. 

1. Manufacturers: 
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a. Lund Equipment (LU). 
b. MMF Industries (MM). 
c. Telkee (TK). 

2.7 MECHANICAL LOCKS AND LATCHING DEVICES 

A. Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Operational 
Grade 1 Certified Products Directory (CPD) listed. 

1. Locks shall meet or exceed the requirements of ANSI/BHMA A156.2 Series 4000, Grade 
1 with all standard trims, as follows: 

a. Cycle Test: ANSI/BHMA A156.2 Grade 1 requirements with no lever sag. 
b. Abusive Locked Lever Torque: Exceed 3,100 in-lb with no entry; lock to maintain 

egress functionality in compliance with BHMA certification requirements. 
c. Offset Lever Pull: Exceed 1,600 lbs with no entry (8 times ANSI/BHMA A156.2 

requirements). 
d. Latch Retraction with Preload: Exceed 100 lb preload while maintaining 

ANSI/BHMA requirements for operation in warped doors (2 times ANSI/BHMA 
A156.2 requirements). 

2. Heavy duty cylindrical locks shall have a seven-year warranty. 

3. Vertical Impact: Exceed 100 vertical impacts (20 times ANSI/BHMA A156.2 
requirements). 

4. Furnish with solid cast levers, standard 2 3/4” backset, and 1/2" (3/4" at rated paired 
openings) throw brass or stainless steel latchbolt. 

5. Locks are to be non-handed and fully field reversible. 

6. Extended cycle test: Locks to have been cycle tested in ordinance with ANSI/BHMA 
156.2 requirements to 20 million cycles or greater. 

7. Manufacturers: 

a. Sargent Manufacturing (SA) - 10X Line. 
b. No Substitution. 

2.8 AUXILIARY LOCKS 

A. Cylindrical Deadlocks: ANSI/BHMA A156.36 Grade 1 Certified Products Directory (CPD) 
listed deadlocks to fit standard ANSI 161 preparation. Provide tapered collars to resist 
vandalism and 1" throw solid steel bolt with hardened steel roller pins. Deadlocks to be 
products of the same source manufacturer and keyway as other locksets. 

1. Manufacturers: 

a. Sargent Manufacturing (SA) - 480 Series. 
b. No Substitution. 
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2.9 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for 

rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 
4. Dustproof Strikes: BHMA A156.16. 

2.10 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 

1. Exit devices shall have a five-year warranty. 

2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed 
and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as 
required by manufacturer including sex nuts and bolts at openings specified in the 
Hardware Sets. 

3. Where exit devices are required on fire rated doors, provide devices complying with 
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the 
proper fasteners for installation as tested and listed by UL. Consult manufacturer’s 
catalog and template book for specific requirements. 

4. Except on fire rated doors, provide exit devices with hex key dogging device to hold the 
pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on 
devices where specified in Hardware Sets. 

5. Devices must fit flat against the door face with no gap that permits unauthorized dogging 
of the push bar. The addition of filler strips is required in any case where the door light 
extends behind the device as in a full glass configuration. 

6. Flush End Caps: Provide flush end caps made of architectural metal in the same finish as 
the devices as in the Hardware Sets. Plastic end caps will not be acceptable. 
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7. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's 
heavy duty escutcheon trim with threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to 
match that of the specified locksets.  

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 
Mortise) as specified in Hardware Sets. 

8. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used 
at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. 
Provide dust proof strikes where thermal pins are required to project into the floor. 

9. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2” wide stiles. 

10. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

11. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

12. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 
Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions 
specified in the Hardware Sets. Exit device latch to be stainless steel, pullman type, with 
deadlock feature. 

1. Extended cycle test: Exit devices to have been cycle tested in ordinance with 
ANSI/BHMA 156.3 requirements to 5 million cycles or greater. 

2. Manufacturers: 

a. Sargent Manufacturing (SA) - 80 Series. 
b. No Substitution. 

C. Extruded Aluminum Removable Mullions: ANSI/BHMA A156.3 anodized, removable mullions 
with malleable-iron top and bottom retainers. Mullions to be provided standard with stabilizers 
and imbedded weatherstrip. 

1. Manufacturers: 

a. Same as exit device manufacturer. 

D. Steel Removable Mullions: ANSI/BHMA A156.3 steel removable mullions with options for fire 
rating, locking, through-wire electrification and hurricane compliance as specified. 

1. Manufacturers: 

a. Same as exit device manufacturer. 
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2.11 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with 
the same type door preparations and templates regardless of application or spring size. 
Closers to be non-handed with full sized covers. 

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. 
listed for use of fire rated doors. 

3. Cycle Testing: Provide closers which have surpassed 15 million cycles. 

4. Size of Units: Comply with manufacturer's written recommendations for sizing of door 
closers depending on size of door, exposure to weather, and anticipated frequency of use. 
Where closers are indicated for doors required to be accessible to the Americans with 
Disabilities Act, provide units complying with ANSI ICC/A117.1. 

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 

6. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics.  

7. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates as required for proper installation. Provide 
through-bolt and security type fasteners as specified in the hardware sets. 

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified 
Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring 
power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, 
frequency of use, and opening force. Closers to be rack and pinion type, one piece cast iron or 
aluminum alloy body construction, with adjustable backcheck and separate non-critical valves 
for closing sweep and latch speed control. Provide non-handed units standard. 

1. Heavy duty surface mounted door closers shall have a 30-year warranty. 

2. Manufacturers: 

a. LCN Closers (LC) - 4040 Series. 
b. Norton Rixson (NO) - 7500 Series. 
c. Sargent Manufacturing (SA) - 351 Series.  

2.12 ELECTROHYDRAULIC DOOR OPERATORS 

A. Electrohydraulic Door Operators (High Traffic): Provide ANSI/BHMA A156.19 Certified 
Products Directory (CPD) listed low energy operators that meet ANSI/BHMA A156.4 
requirements and are UL listed for use on fire rated doors and UL10C certified that comply with 
requirements for the Americans with Disabilities Act (ADA). Operators shall be verified by 
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GreenCircle to offer energy savings of 19% when compared to similar products to 
accommodate openings up 250 pounds and 48” wide. 

1. Provide operators with features as follows: 

a. Non-handed with push and pull side mounting. 
b. Operates as mechanical surface closer during close cycles, when door is opened 

manually or if power is off. 
c. Activation by push button, hands-free or radio frequency devices. 
d. On board electronics to collect usage and cycle count data to facilitate preventative 

maintenance/diagnostics. 
e. Two-year limited warranty. 
f. Mounting backplate to simplify and speed up installation. 

2. Operators shall have the following functionality: 

a. Adjustable Hold Open: Amount of time a door will stay in the full open position 
after an activation. 

b. Blow Open for Smoke Ventilation: Door opens when signal is received from alarm 
system allowing air or smoke to flow through opening. Door will stay open until 
signal from alarm system is stopped. 

c. Infinite Hold Open: Door will hold open at set position until power is turned off. 
d. Obstruction Detection: Door closes if it hits an obstruction while opening; door 

will reverse to open position if it hits an obstruction while closing. Door will stop 
once it hits an obstruction and will rest against the obstruction until removed. 

e. Open Delay: Delays operator opening for locking hardware. 
f. Overload Safety Shut-Off: After two minutes of receiving a door activation signal, 

inverter times out and door closes to prevent motor/inverter damage. 
g. Presence Detector Input: Input for external sensor to detect presence at door open 

or close position only. 
h. Push & Go: As the door is manually opened, the operator "senses" movement and 

opens door to the full-open position. 
i. Selector Mode Switch: Off disables the signal inputs unless Blow Open is 

activated, on activates the signal inputs, hold open activates the unit (unless Blow 
Closed is activated) to the hold open position. 

j. Vestibule Delay: When the wall switch is pressed, first door in vestibule will open. 
Second door will open once vestibule door delay has expired. Delay is adjustable. 

3. Manufacturers: 

a. Norton Rixson (NO) - 6000 Series. 

2.13 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 
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2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 
width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and 
not more than 1" less than door width on pull side. Coordinate and provide proper width 
and height as required where conflicting hardware dictates. Height to be as specified in 
the Hardware Sets. 

3. Where plates are applied to fire rated doors with the top of the plate more than 16” above 
the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s 
catalog and template book for specific requirements for size and applications. 

4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), 
fabricated from the following: 

a. Stainless Steel: 300 grade, 050-inch thick. 

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in the 
Hardware Sets. Provide countersunk screw holes. 

6. Manufacturers: 

a. Rockwood (RO). 

2.14 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. 
Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor 
or other types of door stops are specified in Hardware Sets. Do not mount floor stops where 
they will impede traffic. Where floor or wall bumpers are not appropriate, provide overhead 
type stops and holders. 

1. Manufacturers: 

a. Rockwood (RO). 

C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory 
(CPD) listed overhead stops and holders to be surface or concealed types as indicated in 
Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and 
shock absorber spring of heavy tempered steel. Provide non-handed design with mounting 
brackets as required for proper operation and function. 

1. Manufacturers: 

a. Norton Rixson (RF). 
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2.15 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 
Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Manufacturers: 

1. Pemko (PE). 

2.16 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 

2.17 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, 
hardness, and other qualities complying with manufacturer's standards, but in no case less than 
specified by referenced standards for the applicable units of hardware 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been 
resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper installation and 
adjustment of fire, life safety, and security products including: hanging devices; locking 
devices; closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. DHI TDH-007-20: Installation Guide for Doors and Hardware. 
3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 
4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware 

is located. 

C. Power Operator products and accessories are required to be installed through current members 
of the manufacturer's "Power Operator Preferred Installer" program.  

D. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, and 
reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on substrates 
involved. 
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E. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 7 Section "Joint Sealants." 

F. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance with 
approved submittals and verification hardware is properly installed, operating and adjusted. 
Include list of items to be completed and corrected, indicating the reasons or deficiencies 
causing the Work to be incomplete or rejected. 

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective 
Action Lists organized by Mark, Opening Remarks and Comments, and related Opening 
Images and Video Recordings. 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. They are 
a guideline only and should not be considered a detailed hardware schedule. Discrepancies, 
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conflicting hardware and missing items should be brought to the attention of the architect with 
corrections made prior to the bidding process. Omitted items not included in a hardware set 
should be scheduled with the appropriate additional hardware required for proper application 
and functionality. 

1. Quantities listed are for each pair of doors, or for each single door. 

2. The supplier is responsible for handing and sizing all products. 

3. Where multiple options for a piece of hardware are given in a single line item, the 
supplier shall provide the appropriate application for the opening. 

4. At existing openings with new hardware the supplier shall field inspect existing 
conditions prior to the submittal stage to verify the specified hardware will work as 
required. Provide alternate solutions and proposals as needed. 

B. Manufacturer’s Abbreviations: 

 
      1. MK - McKinney     
      2. PE - Pemko     
      3. RO - Rockwood     
      4. AD - Adams Rite     
      5. SA - SARGENT     
      6. BE - BEST Locks & Closers     
      7. HS - HES     
      8. RF - Rixson     
      9. NO - Norton     
      10. OT - Other     
      11. SU - Securitron     
  
  

Hardware Sets 
  
Set: 1.0 
Doors: A-102A, A-102B, A-116C 
  
2 Continuous Hinge CFM_SLF-HD1  PE 
1 Removable Mullion L980A US28 SA 
1 Rim Exit Device, Storeroom 72 43 AD8504 Less Pull US32D SA 
1 Rim Exit Device, Exit Only 43 AD8510 EO US32D SA 
2 Core 1C7 626 BE 
1 Mullion Cylinder 72 980C1 US26D SA 
2 Door Pull BF157 US32D RO 
2 Surface Closer/PA-Stop 351 CPS EN SA 
1 Threshold 171A  PE 
1 Gasketing By Aluminum Frame Mfg.  OT 
1 Mullion Gasketing 5110BL  PE 
2 Sweep 315CN  PE 
  
Set: 2.0 

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954402,211954575,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211970545,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869224,211868254,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869224,211868256,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211976106,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928231,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873881,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928300,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211955218,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874126,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874289,
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Doors: A-100A 
  
2 Continuous Hinge CFM_SLF-HD1  PE 
1 Removable Mullion L980A US28 SA 
1 Rim Exit Device, Storeroom 72 43 AD8504 Less Pull US32D SA 
1 Rim Exit Device, Exit Only 43 AD8510 EO US32D SA 
2 Core 1C7 626 BE 
1 Mullion Cylinder 72 980C1 US26D SA 
2 Door Pull BF157 US32D RO 
1 Surface Closer/PA-Stop 351 CPS EN SA 
1 Automatic Opener (Sgl) 6000 Series 689 NO 
1 Threshold 171A  PE 
1 Gasketing By Aluminum Frame Mfg.  OT 
1 Mullion Gasketing 5110BL  PE 
2 Sweep 315CN  PE 
2 Auto Operator Actuator 500 Series  NO 
  
Notes: Exit device to be dogged down in order to use auto operator. 
Push actuator to use auto operator. 
  
Set: 3.0 
Doors: A-102C, A-116B 
  
1 Continuous Hinge CFM_SLF-HD1  PE 
1 Rim Exit Device, Storeroom 72 43 AD8504 Less Pull US32D SA 
1 Core 1C7 626 BE 
1 Door Pull BF157 US32D RO 
1 Surface Closer 351 UO EN SA 
1 Door Stop 406/409/441CU as req'd US26D RO 
1 Threshold 171A  PE 
1 Gasketing By Aluminum Frame Mfg.  OT 
1 Sweep 315CN  PE 
  
Set: 4.0 
Doors: A-103B 
  
3 Hinge TA2714 (Size/NRP as req'd) US26D MK 
1 Storeroom Lock 72 10XG04 LL US26D SA 
1 Core 1C7 626 BE 
1 Surface Closer/PA-Stop 351 CPS EN SA 
1 Armor Plate K1050 36" x 2" LDW CSK BEV US32D RO 
1 Door Stop 406/409/441CU as req'd US26D RO 
1 Threshold 171A  PE 
1 Rain Guard 346C (as req'd)  PE 
1 Gasketing 303AS   PE 
1 Sweep 315CN  PE 
  
Set: 5.0 
Doors: A-116A 
  
3 Hinge, Hvy Wt T4A3786 (NRP/Size as req'd) US26D MK 

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954402,211954575,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211970545,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869224,211868254,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869224,211868256,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211976106,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928231,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873881,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928300,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211984368,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211955218,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874126,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874289,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211984377,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954402,211954575,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869224,211868254,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211976106,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873881,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928300,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211955218,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874289,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211948473,211948365,167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211966307,211966301,211966267,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211976106,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928300,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211888528,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211955218,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874125,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874104,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874289,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211959684,
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1 Rim Exit Device, Classroom 72 AD8513 ETL US32D SA 
1 Surface Closer 351 UO EN SA 
1 Door Stop 406/409/441CU as req'd US26D RO 
1 Gasketing By Aluminum Frame Mfg.  OT 
  
Set: 6.0 
Doors: A-100B 
  
2 Continuous Hinge CFM_SLF-HD1  PE 
2 Push Bar 8893 US32D SA 
1 Core 1C7 626 BE 
1 Mullion Cylinder 72 980C1 US26D SA 
2 Door Pull BF157 US32D RO 
1 Surface Closer/PA-Stop 351 CPS EN SA 
1 Automatic Opener (Sgl) 6000 Series 689 NO 
1 Gasketing By Aluminum Frame Mfg.  OT 
1 Mullion Gasketing 5110BL  PE 
2 Auto Operator Actuator 500 Series  NO 
  
Notes: Push actuator to use auto operator. 
  
Set: 7.0 
Doors: A-110, A-112 
  
3 Hinge TA2714 (Size/NRP as req'd) US26D MK 
1 Entry/Office Lock 72 10XG05 LL US26D SA 
1 Core 1C7 626 BE 
1 Door Stop 406/409/441CU as req'd US26D RO 
1 Gasketing By Aluminum Frame Mfg.  OT 
  
Set: 8.0 
Doors: A-114 
  
3 Hinge TA2714 (Size/NRP as req'd) US26D MK 
1 Classroom Lock 72 10XG37 LL US26D SA 
1 Core 1C7 626 BE 
1 Surface Closer 351 UO EN SA 
1 Door Stop 406/409/441CU as req'd US26D RO 
1 Gasketing By Aluminum Frame Mfg.  OT 
  
Set: 9.0 
Doors: A-118 
  
6 Hinge TA2714 (Size/NRP as req'd) US26D MK 
2 Manual Flush Bolt 555/557 US26D RO 
1 Dust Proof Strike 570 US26D RO 
1 Storeroom Lock 72 10XG04 LL US26D SA 
1 Core 1C7 626 BE 
1 Surface Closer 351 UH EN SA 
2 Kick Plate K1050 10" x 1" LDW CSK BEV US32D RO 
2 Door Stop 406/409/441CU as req'd US26D RO 

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869224,211868800,211868258,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928300,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954402,211954575,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211868121,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211976106,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928231,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873881,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928300,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211984368,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874126,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211984377,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211966307,211966301,211966268,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211976106,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
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1 Astragal 357SP  PE 
  
Set: 10.0 
Doors: A-104 
  
3 Hinge TA2714 (Size/NRP as req'd) US26D MK 
1 Storeroom Lock 72 10XG04 LL US26D SA 
1 Core 1C7 626 BE 
1 Door Stop 406/409/441CU as req'd US26D RO 
3 Silencer 608  RO 
  
Set: 11.0 
Doors: A-111, A-113 
  
3 Hinge TA2714 (Size/NRP as req'd) US26D MK 
1 Storeroom Lock 72 10XG04 LL US26D SA 
1 Core 1C7 626 BE 
1 Surface Closer 351 UO EN SA 
1 Kick Plate K1050 10" x 2" LDW CSK BEV US32D RO 
1 Door Stop 406/409/441CU as req'd US26D RO 
3 Silencer 608  RO 
  
Set: 12.0 
Doors: A-105 
  
3 Hinge TA2714 (Size/NRP as req'd) US26D MK 
1 Passage Latch 10XU15 LL US26D SA 
1 Surf Overhead Stop 10-X36 630 RF 
3 Silencer 608  RO 
  
Set: 13.0 
Doors: A-103A 
  
3 Hinge, Hvy Wt T4A3786 (NRP/Size as req'd) US26D MK 
1 Deadbolt 72 485 US26D SA 
1 Core 1C7 626 BE 
1 Push Plate 70C-RKW US32D RO 
1 Pull Plate BF 107x70C US32D RO 
1 Surface Closer 351 UO EN SA 
1 Armor Plate K1050 36" x 2" LDW CSK BEV US32D RO 
1 Door Stop 406/409/441CU as req'd US26D RO 
3 Silencer 608  RO 
  
Set: 14.0 
Doors: A-115, A-117 
  
3 Hinge, Hvy Wt T4A3786 (NRP/Size as req'd) US26D MK 
1 Push Plate 70C-RKW US32D RO 
1 Pull Plate BF 107x70C US32D RO 
1 Surface Closer 351 UO EN SA 
1 Kick Plate K1050 10" x 2" LDW CSK BEV US32D RO 
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1 Door Stop 406/409/441CU as req'd US26D RO 
1 Gasketing S88BL  PE 
  
 

END OF SECTION 087100 
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SECTION 08 8000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Glass products. 
2. Insulating glass. 
3. Miscellaneous glazing materials. 

1.2 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum 
edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances to achieve proper safety margins for glazing retention under each design 
load case, load case combination, and service condition. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 
12 inches (300 mm) square. 

1. Tinted glass. 

C. Glazing Schedule: List glass types and thicknesses for each size opening and location. 
Use same designations indicated on Drawings. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials in accordance with manufacturer's written instructions. 
Prevent damage to glass and glazing materials from condensation, temperature 
changes, direct exposure to sun, or other causes. 

B. Comply with insulating-glass manufacturer's written instructions for venting and sealing 
units to avoid hermetic seal ruptures due to altitude change. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers 
and when glazing channel substrates are wet from rain, frost, condensation, or other 
causes. 

1.6 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to 
replace coated-glass units that deteriorate within specified warranty period. 
Deterioration of coated glass is defined as defects developed from normal use that are 
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not attributed to glass breakage or to maintaining and cleaning coated glass contrary to 
manufacturer's written instructions. Defects include peeling, cracking, and other 
indications of deterioration in coating. 

1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace 
insulating-glass units that deteriorate within specified warranty period. Deterioration of 
insulating glass is defined as failure of hermetic seal under normal use that is not 
attributed to glass breakage or to maintaining and cleaning insulating glass contrary to 
manufacturer's written instructions. Evidence of failure is obstruction of vision by dust, 
moisture, or film on interior surfaces of glass. 

1. Warranty Period: 10 years from date of Substantial Completion. 

C. Manufacturer's Special Warranty for Heat-Soaked Tempered Glass: Manufacturer 
agrees to replace heat-soaked tempered glass units that spontaneously break due to 
nickel sulfide (NiS) inclusions at a rate exceeding 0.3 percent (3/1000) within specified 
warranty period. Coverage for any other cause is excluded. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Source Limitations for Glass: Obtain tinted, and, coated glass from single source from 
single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to defective manufacture, fabrication, or installation; failure of sealants or 
gaskets to remain watertight and airtight; deterioration of glazing materials; or other 
defects in construction. 

B. Structural Performance: Glazing shall withstand the following design loads within limits 
and under conditions indicated determined in accordance with the IBC and ASTM 
E1300: 

1. Design Wind Pressures: As indicated on Drawings. 

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 16 
CFR 1201, Category II. 

D. Thermal and Optical Performance Properties: Provide glass with performance 
properties specified, as indicated in manufacturer's published test data, based on 
procedures indicated below: 

1. For insulating-glass units, properties are based on units of thickness indicated for 
overall unit and for each lite. 

2. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on 
most current non-beta version of LBL's WINDOW computer program, expressed 
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as Btu/sq. ft. x h x deg F (W/sq. m x K). 
3. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with 

NFRC 200 and based on most current non-beta version of LBL's WINDOW 
computer program. 

E. Acoustic Performance: 

1. Exterior Glazing: 28 OITC. 
2. Interior Glazing: 35 STC. 

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below unless more stringent requirements are 
indicated. See these publications for glazing terms not otherwise defined in this Section 
or in referenced standards. 

1. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American 
Glazing Guidelines for Sealed Insulating Glass Units for Commercial and 
Residential Use." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing 
with certification label of the SGCC or another certification agency acceptable to 
authorities having jurisdiction, or, manufacturer. Label shall indicate manufacturer's 
name, type of glass, thickness, and safety glazing standard with which glass complies. 

C. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that 
complies with performance requirements and is not less than thickness indicated. 

1. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 
throughout Project. 

2.4 GLASS PRODUCTS 

A. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A 
(uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as 
indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

B. Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Type I, 
Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 
(tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

C. Reflective- and Low-E-Coated Vision Glass: ASTM C1376. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Vitro Architectural Glass 
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D. Ceramic-Coated Vision Glass: ASTM C1048, Condition C, Type I, Class 1 (clear) or 
Class 2 (tinted) as indicated, Quality-Q3; and complying with Specification No. 95-1-31 
in NGA's "Engineering Standards Manual." 

E. Ceramic-Coated Spandrel Glass: ASTM C1048, Type I, Condition B, Quality-Q3. 

F. Reflective- and Low-E-Coated Spandrel Glass: ASTM C1376, Kind CS. 

2.5 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced 
glazing standard, recommended in writing by manufacturers of glass and other glazing 
materials for application indicated, and with a proven record of compatibility with 
surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket 
manufacturer. 

C. Setting Blocks: 

1. Type recommended in writing by sealant or glass manufacturer. 

D. Spacers: 

1. Type recommended in writing by sealant or glass manufacturer. 

E. Edge Blocks: 

1. Type recommended in writing by sealant or glass manufacturer. 

2.6 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge 
and face clearances, edge and surface conditions, and bite complying with written 
instructions of product manufacturer and referenced glazing publications, to comply 
with system performance requirements. 

1. Allow for thermal movements from ambient and surface temperature changes 
acting on glass framing members and glazing components. 
a. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 

deg C), material surfaces. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance 
with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, 
and offsets at corners. 

2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Effective sealing between joints of glass-framing members. 



ABEDON LOPEZ SENIOR CENTER  STUDIO SW PROJ NO 2303 

GLAZING 

 

08 8000 - 5 

 

 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing. Remove coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as 
needed so that exterior and interior surfaces are readily identifiable. Do not use 
materials that leave visible marks in the completed Work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, 
gaskets, and other glazing materials, unless more stringent requirements are indicated, 
including those in referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged 
glass from Project site and legally dispose of off Project site. Damaged glass includes 
glass with edge damage or other imperfections that, when installed, could weaken 
glass, impair performance, or impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction testing. 

D. 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. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass 
lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 
mm). 

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass. Install correct size and spacing to preserve required face clearances, 
unless gaskets and glazing tapes are used that have demonstrated ability to 
maintain required face clearances and to comply with system performance 
requirements. 

2. Provide 1/8-inch- (3-mm-) minimum bite of spacers on glass and use thickness 
equal to sealant width. With glazing tape, use thickness slightly less than final 
compressed thickness of tape. 

G. 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 in 
accordance with requirements in referenced glazing publications. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar 
characteristics. 

I. Set glass lites with proper orientation so that coatings face exterior or interior as 
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specified. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant 
or gasket on opposite side, provide adequate anchorage so gasket cannot walk out 
when installation is subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner 
recommended by gasket manufacturer to prevent corners from pulling away; seal 
corner joints and butt joints with sealant recommended in writing by gasket 
manufacturer. 

3.4 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit 
openings exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely 
in place with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting 
blocks, and press firmly against soft compression gasket by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable 
stops. Start gasket applications at corners and work toward centers of openings. 
Compress gaskets to produce a weathertight seal without developing bending stresses 
in glass. Seal gasket joints with sealant recommended in writing by gasket 
manufacturer. 

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting 
blocks, and press firmly against soft compression gasket. Install dense compression 
gaskets and pressure-glazing stops, applying pressure uniformly to compression 
gaskets. Compress gaskets to produce a weathertight seal without developing bending 
stresses in glass. Seal gasket joints with sealant recommended in writing by gasket 
manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.5 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations. Examine glass surfaces adjacent to or below exterior concrete and other 
masonry surfaces at frequent intervals during construction, but not less than once a 
month, for buildup of dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact with glass, 
remove substances immediately as recommended in writing by glass 
manufacturer. Remove and replace glass that cannot be cleaned without 
damage to coatings. 

C. Remove and replace glass that is damaged during construction period. 



ABEDON LOPEZ SENIOR CENTER  STUDIO SW PROJ NO 2303 

GLAZING 

 

08 8000 - 7 

 

 

D. Wash glass on both exposed surfaces not more than four days before date scheduled 
for inspections that establish date of Substantial Completion. Wash glass as 
recommended in writing by glass manufacturer. 

3.6 MONOLITHIC GLASS SCHEDULE 

A. Clear Glass Type (Standard): Fully tempered float glass. 

1. Minimum Thickness: 6 mm. 
2. Safety glazing required. 

3.7 INSULATING GLASS SCHEDULE 

A. Low-E-Coated, Clear Insulating Glass Type (Standard): 

1. Overall Unit Thickness: 1 inch (25 mm). 
2. Minimum Thickness of Each Glass Lite: 4 mm. 
3. Outdoor Lite: Fully tempered float glass. 
4. Interspace Content: Argon. 
5. Indoor Lite: Fully tempered float glass. 
6. Low-E Coating: Sputtered on second surface. 
7. Winter Nighttime U-Factor: 0.38 maximum. 
8. Summer Daytime U-Factor: 0.38 maximum. 
9. SGHC: 0.38 maximum. 
10. Safety glazing required. 

B. Low-E-Coated, Tinted Insulating Glass Type (Tinted): 

1. Overall Unit Thickness: 1 inch (25 mm). 
2. Minimum Thickness of Each Glass Lite: 4 mm. 
3. Outdoor Lite: Tinted fully tempered float glass. 
4. Tint Color: Bronze. 
5. Interspace Content: Argon. 
6. Indoor Lite: Clear fully tempered float glass. 
7. Low-E Coating: Sputtered on second surface. 
8. Winter Nighttime U-Factor: 0.38 maximum. 
9. Summer Daytime U-Factor: 0.38 maximum. 
10. SGHC: 0.38 maximum. 
11. Safety glazing required. 

END OF SECTION 08 8000 
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SECTION 09 2900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Tile backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Gypsum board, Type X. 
2. Glass-mat, water-resistant backing board. 

1.3 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of 
damage. Stack panels flat and supported on risers on a flat platform to prevent 
sagging. 

1.4 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and 
conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of gypsum panel and joint finishing material from single source with 
resources to provide products of consistent quality in appearance and physical 
properties. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated. 
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2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. American Gypsum 
b. Georgia-Pacific Gypsum LLC 
c. USG Corporation 

2. Thickness: 5/8 inch (15.9 mm). 
3. Long Edges: Tapered. 

2.4 TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with 
manufacturer's standard edges. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Georgia-Pacific Gypsum LLC 
b. USG Corporation 

2. Core: 5/8 inch (15.9 mm), Type X. 
3. Mold Resistance: ASTM D3273, score of 10 as rated in accordance with ASTM 

D3274. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 
2. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Embedding and First Coat: For embedding tape and first coat on joints, 
fasteners, and trim flanges, use setting-type taping compound. 
a. Use setting-type compound for installing paper-faced metal trim 

accessories. 
2. Finish Coat: For third coat, use setting-type, sandable topping compound. 

D. Joint Compound for Tile Backing Panels: 

1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel 
manufacturer. 

2.6 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 
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B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

C. Thermal Insulation: As specified in Section 072100 "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 INSTALLATION OF INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: . 
2. Type X: Vertical surfaces unless otherwise indicated. 
3. Ceiling Type: Ceiling surfaces. 
4. Glass-Mat Interior Type: As indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to 
greatest extent possible and at right angles to framing unless otherwise 
indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize 
end joints. 
a. Stagger abutting end joints not less than one framing member in alternate 

courses of panels. 
3. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

3.2 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support 
framing, with Installer present, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and 
mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 INSTALLATION AND FINISHING OF PANELS, GENERAL 

A. Comply with ASTM C840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and 
to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints 
of adjacent panels not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch (1.5 mm) of open space between panels. Do not 
force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back-blocking is provided behind end joints. Do 
not place tapered edges against cut edges or ends. Stagger vertical joints on opposite 
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sides of partitions. Do not make joints other than control joints at corners of framed 
openings. 

E. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or 
smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. 
ft. (0.7 sq. m) in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 

F. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 
construction. Do not attach gypsum panels across the flat grain of wide-dimension 
lumber, including floor joists and headers. Float gypsum panels over these members or 
provide control joints to counteract wood shrinkage. 

G. Install sound attenuation blankets before installing gypsum panels unless blankets are 
readily installed after panels have been installed on one side. 

3.4 INSTALLATION OF TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Panels: Comply with manufacturer's written 
installation instructions and install at locations indicated to receive tile. Install with 1/4-
inch (6.4-mm) gap where panels abut other construction or penetrations. 

3.5 FINISHING OF GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration. Promptly remove residual joint compound from 
adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically 
indicated as not intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and in 
accordance with ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2: Panels that are substrate for tile. 
3. Level 4: At panel surfaces that will be exposed to view unless otherwise 

indicated. 
a. Primer and its application to surfaces are specified in Section 099123 

"Interior Painting." 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
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other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged 
during drywall application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 09 2900 
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SECTION 09 3013 - CERAMIC TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Porcelain tile. 
2. Glazed wall tile. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: 

1. Full-size units of each type and composition of tile and for each color and finish 
required. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Extra Stock Material: Furnish extra materials, from the same production run, to Owner 
that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of 
amount installed for each type, composition, color, pattern, and size indicated. 

2. Grout: Furnish quantity of grout equal to 3 percent of amount installed for each 
type, composition, and color indicated. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and 
labels intact until time of use. Comply with requirements in ANSI A137.1 for labeling tile 
packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. 

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Do not install tile until construction in spaces is complete 
and ambient temperature and humidity conditions are maintained at the levels 
indicated in referenced standards and manufacturer's written instructions. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Tile: Obtain tile of each type and color or finish from single source or producer. 

1. Obtain tile of each type and color or finish from same production run and of 
consistent quality in appearance and physical properties for each contiguous 
area. 

2.2 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard: Provide tile that complies with ANSI A137.1 for types, 
compositions, and other characteristics indicated. 

1. Provide tile complying with Standard Grade requirements unless otherwise 
indicated. 

B. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI 
A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards 
referenced by TCNA installation methods specified in tile installation schedules, and 
other requirements specified. 

C. Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory 
and package so tile units taken from one package show same range in colors as those 
taken from other packages and match approved Samples. 

2.3 PORCELAIN TILE 

A. Porcelain Tile Type: Glazed. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Floor 
tile: Modern Hearth style, Mantelpiece MH05 color, Matt finish; Wall tile: Modern 
Hearth style, Chimney Corner MH06, Matt finish or comparable product by one of 
the following: 
a. Daltile; a brand of Dal-Tile Corporation 

2. Certification: Tile certified by the Porcelain Tile Certification Agency. 
3. Face Size: 12 x 24 & 3 x 12 inches. 
4. Product Use Classification: Interior, Wet (IW). 
5. Grout Color: As selected by Architect from manufacturer's full range. 
6. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where 

applicable. Provide shapes as follows, selected from manufacturer's standard 
shapes: 
a. Base Cap: Surface bullnose, module size same as adjoining flat tile. 
b. External Corners: Surface bullnose, module size same as adjoining flat tile. 
c. Internal Corners: Field-butted square corners. 

2.4 GLAZED WALL TILE 

A. Glazed Wall Tile Type: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
Farrier style, EW color, Satin finish or comparable product by one of the 
following: 
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a. Daltile; a brand of Dal-Tile Corporation 
2. Module Size: 2.5 x 5 inches. 
3. Face Size Variation: Rectified. 
4. Thickness: 5/16 inch (8 mm). 
5. Grout Color: As selected by Architect from manufacturer's full range. 

2.5 MISCELLANEOUS MATERIALS 

A. 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. 

B. Grout Sealer: Grout manufacturer's standard product for sealing grout joints that does 
not change color or appearance of grout. 

PART 3 - EXECUTION 

3.1 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. TCNA F125-Full CT-1: Thinset mortar on crack isolation membrane. 
a. Thinset Mortar: Modified dry-set mortar. 
b. Grout: High-performance unsanded cement grout. 
c. Crack Isolation Membrane: As recommended by setting material 

manufacturer. 
d. Joint Width: 3/16 inch (4.76 mm). 

B. Interior Wall Installations, Wood or Metal Studs or Furring: 

1. TCNA W245 WT-1 & WT-2: Thinset mortar on glass-mat, water-resistant gypsum 
backer board. 
a. Thinset Mortar: Dry-set mortar. 
b. Grout: High-performance unsanded cement grout. 
c. Joint Width: 1/16 inch. 

3.2 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 the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 
incompatible with tile-setting materials, including curing compounds and other 
substances that contain soap, wax, oil, or silicone; and comply with flatness 
tolerances required by ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with thinset mortar comply 
with surface finish requirements in ANSI A108.01 for installations indicated. 
a. Verify that surfaces that received a steel trowel finish have been 

mechanically scarified. 
b. Verify that protrusions, bumps, and ridges have been removed by sanding 

or grinding. 
3. Verify that installation of grounds, anchors, recessed frames, electrical and 
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mechanical units of work, and similar items located in or behind tile has been 
completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint 
locations; if not coordinated, adjust joint locations in consultation with Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 PREPARATION 

A. Remove coatings, including curing compounds or other coatings, that are incompatible 
with tile-setting materials. 

B. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with 
thinset mortar with trowelable leveling and patching compound specifically 
recommended by tile-setting material manufacturer. 

C. Substrate Flatness: 

1. For tile shorter than 15 inches (381 mm), confirm that structure or substrate is 
limited to variation of 1/4 inch in 10 ft. (6.4 mm in 3 m) from the required plane, 
and no more than 1/16 inch in 12 inches (1.5 mm in 300 mm) when measured 
from tile surface high points. 

2. For large format tile, tile with at least one edge 15 inches (381 mm) or longer, 
confirm that structure or substrate is limited to 1/8 inch in 10 ft. (3 mm in 3 m) 
from the required plane, and no more than 1/16 inch in 24 inches 
(1.5 mm in 609 mm) when measured from tile surface high points. 

3.4 INSTALLATION OF CERAMIC TILE SYSTEM 

A. Install tile backing panels and treat joints in accordance with ANSI A108.11 and 
manufacturer's written instructions for type of application indicated. 

B. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written 
instructions to produce waterproof membrane of uniform thickness that is bonded 
securely to substrate. 

1. Allow waterproof membrane to cure and verify by testing that it is watertight 
before installing tile or setting materials over it. 

C. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's 
written instructions to produce membrane of uniform thickness that is bonded securely 
to substrate. 

1. Allow crack isolation membrane to cure before installing tile or setting materials 
over it. 

D. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions. 

1. Add materials, water, and additives in accurate proportions. 
2. 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. 
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E. Install tile in accordance with TCNA's "Handbook for Ceramic, Glass, and Stone Tile 
Installation" for TCNA installation methods specified in tile installation schedules. 
Comply with parts of ANSI A108 series that are referenced in TCNA installation 
methods and specified in tile installation schedules, and apply to types of setting and 
grouting materials used. 

1. Extend tile work into recesses and under or behind equipment and fixtures to 
form complete covering without interruptions unless otherwise indicated. 
Terminate work neatly at obstructions, edges, and corners without disrupting 
pattern or joint alignments. 

2. 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 
outlets, piping, fixtures, and other penetrations so plates, collars, or covers 
overlap tile. 

3. Provide manufacturer's standard trim shapes where necessary to eliminate 
exposed tile edges. 

4. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile 
work and center tile fields in both directions in each space or on each wall area. 
Lay out tile work to minimize use of pieces that are less than half of a tile. 
Provide uniform joint widths unless otherwise indicated. 
a. Where tiles are specified or indicated to be whole integer multiples of 

adjoining tiles on floor, base, walls, or trim, align joints unless otherwise 
indicated. 

F. Metal Flooring Transitions: Install at locations indicated. 

3.5 ADJUSTING AND CLEANING 

A. Remove and replace tile that is damaged or that does not match adjoining tile. Provide 
new matching units, installed as specified and in a manner to eliminate evidence of 
replacement. 

B. Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

1. Remove grout residue from tile as soon as possible. 
2. Clean grout smears and haze from tile in accordance with tile and grout 

manufacturer's written instructions. Use only cleaners recommended by tile and 
grout manufacturers and only after determining that cleaners are safe to use by 
testing on samples of tile and other surfaces to be cleaned. Protect metal 
surfaces and plumbing fixtures from effects of cleaning. Flush surfaces with clean 
water before and after cleaning. 

3.6 PROTECTION 

A. Protect installed tile work with kraft paper or other heavy covering during construction 
period to prevent staining, damage, and wear. If recommended by tile manufacturer, 
apply coat of neutral protective cleaner to completed tile walls and floors. 

B. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 
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C. Before final inspection, remove protective coverings and rinse neutral protective 
cleaner from tile surfaces. 

END OF SECTION 09 3013 
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SECTION 09 5123 - ACOUSTICAL TILE CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Acoustical tiles. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Acoustical tiles. 
2. Metal suspension system. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For each acoustical tile ceiling suspension system and anchor and 
fastener type, from ICC-ES. 

B. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Units: Full-size tiles equal to 2 percent of quantity installed. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical tiles, suspension-system components, and accessories to Project 
site and store them in a fully enclosed, conditioned space where they will be protected 
against damage from moisture, humidity, temperature extremes, direct sunlight, 
surface contamination, and other causes. 

B. Before installing acoustical tiles, permit them to reach room temperature and a 
stabilized moisture content. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not install acoustical tile ceilings until spaces are 
enclosed and weathertight, wet-work in spaces is complete and dry, work above 
ceilings is complete, and ambient temperature and humidity conditions are maintained 
at the levels indicated for Project when occupied for its intended use. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Source Limitations for Suspended Acoustical Tile Ceiling System: Obtain each type of 
acoustical ceiling tile and its suspension system from single source from single 
manufacturer. 

B. Source Limitations for Directly Attached Acoustical Tile Ceiling Tile: Obtain each type 
of acoustical ceiling tile from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Suspended ceilings to withstand the effects of earthquake 
motions determined in accordance with ASCE/SEI 7. 

2.3 ACOUSTICAL TILES 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Artic style, 
White color or comparable product by one of the following: 

1. Rockfon 

B. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration 
indicated that comply with ASTM E1264 classifications as designated by type, form, 
pattern, acoustical rating, and light reflectance unless otherwise indicated. 

C. Classification: Provide tiles as follows: 

D. Light Reflectance (LR): Not less than 0.85. 

E. Noise Reduction Coefficient (NRC): Not less than 0.75. 

F. Edge/Joint Detail: Square Lay-in. 

G. Modular Size: As indicated on Drawings. 

2.4 FOOD PREP CEILING TILES 

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

1. Armstrong World Industries, Inc 
2. CertainTeed; SAINT-GOBAIN 

B. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration 
indicated that comply with ASTM E1264 classifications as designated by type, form, 
pattern, acoustical rating, and light reflectance unless otherwise indicated. 

C. Color: White. 

D. Light Reflectance (LR): Not less than 0.70. 
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E. Noise Reduction Coefficient (NRC): Not less than .30. 

F. Edge/Joint Detail: Square Lay-in. 

G. Thickness: 5/8 inch (15 mm). 

H. Modular Size: As indicated on Drawings. 

I. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial 
formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative 
bacteria and showing no mold, mildew, or bacterial growth when tested in accordance 
with ASTM D3273, ASTM D3274, or ASTM G21 and evaluated in accordance with 
ASTM D3274 or ASTM G21. 

2.5 SOUND ABSORBING CEILING TILES 

A. Basis-of-Design Product: Subject to compliance with requirements, provide TECTUM 
High NRC Ceiling Panels or comparable product by one of the following: 

1. Armstrong World Industries, Inc 

B. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration 
indicated that comply with ASTM E1264 classifications as designated by type, form, 
pattern, acoustical rating, and light reflectance unless otherwise indicated. 

C. Color: White. 

D. Light Reflectance (LR): Not less than 0.75. 

E. Noise Reduction Coefficient (NRC): Not less than 0.60. 

F. Edge/Joint Detail: Square, kerfed, and rabbeted; tongue and grooved; or butt. 

G. Thickness: 1 inch. 

H. Modular Size: As indicated in a schedule. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing and substrates 
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 for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Examine acoustical tiles before installation. Reject acoustical tiles that are wet, 
moisture damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Testing Substrates: Before adhesively bonding tiles to wet-placed substrates such as 
cast-in-place concrete or plaster, test and verify that moisture level is below tile 
manufacturer's recommended limits. 

B. 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 tiles at 
borders unless otherwise indicated, and comply with layout shown on reflected ceiling 
plans. 

C. Layout openings for penetrations centered on the penetrating items. 

3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS 

A. Install suspended acoustical tile ceilings in accordance with ASTM C636/C636M, 
seismic design requirements, and manufacturer's written instructions. 

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. 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 form of trapezes or equivalent devices. 

3. Space hangers not more than 48 inches (1200 mm) o.c. along each member 
supported directly from hangers unless otherwise indicated; provide hangers not 
more than 8 inches (200 mm) from ends of each member. 

C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area 
and where necessary to conceal edges of acoustical tiles. 

D. Install suspension-system runners so they are square and securely interlocked with 
one another. Remove and replace dented, bent, or kinked members. 

E. Arrange directionally patterned acoustical tiles as follows: 

1. As indicated on reflected ceiling plans. 

F. Install acoustical tiles in coordination with suspension system and exposed moldings 
and trim. Place splines or suspension-system flanges into kerfed edges of tiles so tile-
to-tile joints are interlocked. 

1. Fit adjoining tiles to form flush, tight joints. Scribe and cut tiles for accurate fit at 
borders and around penetrations through ceiling. 

2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between 
tiles and moldings, spaced 12 inches (305 mm) o.c. 

3.4 INSTALLATION OF DIRECTLY ATTACHED ACOUSTICAL TILE CEILINGS 

A. Adhesive Installation: Install acoustical tile by bonding to substrate, using acoustical tile 
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adhesive and procedure recommended in writing by tile manufacturer and as follows: 

1. Wipe and prime ceiling. 
2. Remove loose dust from backs of tiles by brushing. 
3. Install splines in joints between tiles and maintain bottom surface to a uniform 

level. Shim tile or correct substrate as required to maintain levelness. 
4. Maintain tight butt joints, aligned in both directions and coordinated with ceiling 

fixtures. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Engage a qualified special inspector to perform the following 
special inspections: 

1. Periodic inspection during the installation of suspended ceiling grids in 
accordance with ASCE/SEI 7. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

C. Perform the following tests and inspections of completed installations of acoustical tile 
ceiling hangers and anchors and fasteners in successive stages and when installation 
of ceiling suspension systems on each floor has reached 20 percent completion, but no 
tiles have been installed. Do not proceed with installations of acoustical tile ceiling 
hangers for the next area until test results for previously completed installations of 
acoustical tile ceiling hangers show compliance with requirements. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings. 
Comply with manufacturer's written instructions for cleaning and touchup of minor finish 
damage. 

B. Remove and replace tiles and other ceiling components that cannot be successfully 
cleaned and repaired to permanently eliminate evidence of damage. 

END OF SECTION 09 5123 
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SECTION 09 6513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Thermoplastic-rubber base. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the 
weather, with ambient temperatures maintained within range recommended by 
manufacturer, but not less than 50 deg F (10 deg C) or more than 90 deg F (32 
deg C). 

1.4 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not 
less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive 
resilient products during the following periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures 
within range recommended by manufacturer, but not less than 55 deg F (13 deg C) or 
more than 95 deg F (35 deg C). 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 THERMOPLASTIC-RUBBER BASE 

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

1. Armstrong Flooring, Inc. 
2. Johnsonite; a Tarkett company 
3. Roppe Corporation; Roppe Holding Company 

B. Product Standard: ASTM F1861, Type TP (rubber, thermoplastic). 

1. Group: I (solid, homogeneous). 
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2. Style and Location: 
a. Style B, Cove: Provide in areas with resilient floor coverings. 

C. Thickness: 0.125 inch (3.2 mm). 

D. Height: 4 inches (102 mm). 

E. Lengths: Cut lengths 48 inches (1219 mm) long or coils in manufacturer's standard 
length. 

F. Outside Corners: Job formed,Job formed or preformed. 

G. Inside Corners: Job formed or preformed. 

H. Colors: Black. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-
based or blended hydraulic-cement-based formulation provided or approved by 
resilient-product manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for 
resilient products and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion 
of resilient products. 

B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces 
according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
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recommended by manufacturer. Do not use solvents. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until materials are the same temperature as space 
where they are to be installed. 

1. At least 48 hours in advance of installation, move resilient products and 
installation materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, 
and other permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops 
of adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible and form with 
returns not less than 3 inches (76 mm) in length. 
a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners: Use straight pieces of maximum lengths possible and form with 
returns not less than 3 inches (76 mm) in length. 
a. Miter or cope corners to minimize open joints. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
products. 

B. Perform the following operations immediately after completing resilient-product 
installation: 

1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum horizontal surfaces thoroughly. 
3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period. 
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END OF SECTION 09 6513 
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SECTION 09 6516 - RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Unbacked vinyl sheet flooring. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each type of resilient sheet flooring, in manufacturer's 
standard size, but not less than 6-by-6-inch sections of each color, texture, and pattern 
required. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of resilient sheet flooring to include in maintenance 
manuals. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient sheet flooring and installation materials in dry spaces protected from the 
weather, with ambient temperatures maintained within range recommended by 
manufacturer, but not less than 50 deg F (10 deg C) or more than 90 deg F (32 
deg C). Store rolls upright. 

1.5 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not 
less than 70 deg F (21 deg C) or more than 85 deg F (29 deg C), in spaces to receive 
resilient sheet flooring during the following periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures 
within range recommended by manufacturer, but not less than 55 deg F (13 deg C) or 
more than 95 deg F (35 deg C). 

C. Close spaces to traffic during resilient sheet flooring installation. 

D. Close spaces to traffic for 48 hours after resilient sheet flooring installation. 

E. Install resilient sheet flooring after other finishing operations, including painting, have 
been completed. 



ABEDON LOPEZ SENIOR CENTER  STUDIO SW PROJ NO 2303 

RESILIENT SHEET FLOORING 

 

09 6516 - 2 

 

 

PART 2 - PRODUCTS 

2.1 UNBACKED VINYL SHEET FLOORING 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Protect-All 
#231229 style, Dark Gray color, Matte finish or comparable product by one of the 
following: 

1. Holcim Solutions and Products US, LLC 

B. Product Standard: ASTM F1913. 

C. Thickness: 0.25 inch. 

D. Wearing Surface: Embossed. 

E. Sheet Width: As standard with manufacturer. 

F. Seamless-Installation Method: Chemically bonded. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-
based or blended hydraulic-cement-based formulation provided or approved by 
resilient sheet flooring manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by flooring and adhesive manufacturers 
to suit resilient sheet flooring and substrate conditions indicated. 

C. Seamless-Installation Accessories: 

1. Chemical-Bonding Compound: Manufacturer's product for chemically bonding 
seams. 

D. Integral-Flash-Cove-Base Accessories: 

1. Cap Strip: Square metal, vinyl, or rubber cap provided or approved by resilient 
sheet flooring manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
resilient sheet flooring. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Prepare substrates according to resilient sheet flooring manufacturer's written 
instructions to ensure adhesion of resilient sheet flooring. 

B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by resilient sheet flooring manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by resilient sheet 
flooring manufacturer. Proceed with installation only after substrate alkalinity falls 
within range on pH scale recommended by manufacturer in writing, but not less 
than 5 or more than 10 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. 
ft. (304.8 sq. m), and perform no fewer than three tests in each installation area 
and with test areas evenly spaced in installation areas. 
a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 lb 
of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 75 percent relative 
humidity level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient sheet flooring until materials are the same temperature as space 
where they are to be installed. 

1. At least 48 hours in advance of installation, move flooring and installation 
materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient sheet flooring. 

3.3 RESILIENT SHEET FLOORING INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient sheet flooring. 

B. Unroll resilient sheet flooring and allow it to stabilize before cutting and fitting. 

C. Lay out resilient sheet flooring as follows: 

1. Maintain uniformity of flooring direction. 
2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, 

at least 6 inches (152 mm) away from parallel joints in flooring substrates. 
3. Match edges of flooring for color shading at seams. 
4. Avoid cross seams. 

D. Scribe and cut resilient sheet flooring to butt neatly and tightly to vertical surfaces and 
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permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend resilient sheet flooring into toe spaces, door reveals, closets, and similar 
openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on resilient sheet flooring as marked on substrates. Use chalk or 
other nonpermanent marking device. 

G. Adhere resilient sheet flooring to substrates using a full spread of adhesive applied to 
substrate to produce a completed installation without open cracks, voids, raising and 
puckering at joints, telegraphing of adhesive spreader marks, and other surface 
imperfections. 

H. Seamless Installation: 

1. Chemically Bonded Seams: Bond seams with chemical-bonding compound to 
fuse sections permanently into a seamless flooring installation. Prepare seams 
and apply compound to produce tightly fitted seams without gaps, overlays, or 
excess bonding compound on flooring surfaces. 

I. Integral-Flash-Cove Base: Cove resilient sheet flooring 6 inches (152 mm) up vertical 
surfaces. Support flooring at horizontal and vertical junction with cove strip. Butt at top 
against cap strip. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
sheet flooring. 

B. Perform the following operations immediately after completing resilient sheet flooring 
installation: 

1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

C. Protect resilient sheet flooring from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period. 

D. Cover resilient sheet flooring until Substantial Completion. 

END OF SECTION 09 6516 
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SECTION 09 6519 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: Full-size units of each color and pattern of floor tile required. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of floor tile to include in maintenance manuals. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not 
less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C). Store floor tiles on 
flat surfaces. 

1.5 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not 
less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive 
floor tile during the following periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures 
within range recommended by manufacturer, but not less than 55 deg F (13 deg C) or 
more than 95 deg F (35 deg C). 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 LUXURY VINYL FLOOR TILE 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Montane 
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Kilimanjaro style, ST252 color or comparable product by one of the following: 

1. Armstrong World Industries, Inc 

B. Wearing Surface: Embossed. 

C. Thickness: 0.10 inch. 

D. Size: 6 by 48 inches (152 by 1219 mm). 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-
based or blended hydraulic-cement-based formulation provided or approved by floor 
tile manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive 
manufacturers to suit floor tile and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
floor tile. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure 
adhesion of resilient products. 

B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by floor tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile 
manufacturer. Proceed with installation only after substrate alkalinity falls within 
range on pH scale recommended by manufacturer in writing, but not less than 5 
or more than 10 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. 
ft. (304.8 sq. m), and perform no fewer than three tests in each installation area 
and with test areas evenly spaced in installation areas. 
a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation 
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only after substrates have maximum moisture-vapor-emission rate of 3 lb 
of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 75 percent relative 
humidity level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until materials are the same temperature as space where they 
are to be installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and 
installation materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient floor tile. 

3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to 
avoid using cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern indicated. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same 
sequence as manufactured and packaged, if so numbered. Discard broken, cracked, 
chipped, or deformed tiles. 

1. Lay tiles with grain running in one direction. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and 
permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend 
floor tiles to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on floor tiles as marked on substrates. Use chalk or other 
nonpermanent marking device. 

G. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 
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1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

C. Protect floor tile from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction 
period. 

D. Cover floor tile until Substantial Completion. 

END OF SECTION 09 6519 
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SECTION 09 6813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Carpet tile. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and 
fade resistance. 

2. Include manufacturer's written installation recommendations for each type of 
substrate. 

B. Samples for Verification: Actual sample of finished products for each of the following 
products and for each color and texture required. Label each Sample with 
manufacturer's name, material description, color, pattern, and designation indicated on 
Drawings and in schedules. 

1. Carpet Tile: Full-size Sample. 
2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch- (300-mm-) 

long Samples. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles. Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal 
products and procedures and manufacturer's recommended maintenance 
schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to 
carpet tile. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Extra Stock Material: Furnish extra materials, from the same production run, to Owner 
that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type 
indicated, but no fewer than 10 full-size units. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 

1.6 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 
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B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are 
enclosed and weathertight, wet-work in spaces is complete and dry, and ambient 
temperature and humidity conditions are maintained at levels planned for building 
occupants during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently 
dry to bond with adhesive and concrete slabs have pH range recommended in writing 
by carpet tile manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of 
carpet tiles, install carpet tiles before installing these items. 

PART 2 - PRODUCTS 

2.1 CARPET TILE 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Arrange 
Tile style, 5T294-94326 color; Chromatone Tile style, 5T444-07850 color or 
comparable product by one of the following: 

1. Shaw Industries Group, Inc.; Berkshire Hathaway Company 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-
based formulation provided or recommended in writing by carpet tile manufacturer. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive types to 
suit products and subfloor conditions indicated, that comply with flammability 
requirements for installed carpet tile, and that are recommended in writing by carpet tile 
manufacturer for releasable installation. 

C. Metal Edge/Transition Strips: Extruded aluminum with mill finish of profile and width 
shown, of height required to protect exposed edge of carpet, and of maximum lengths 
to minimize running joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, 
and other conditions affecting carpet tile performance. 

B. Examine carpet tile for type, color, pattern, and potential defects. 

C. Concrete Slabs: Verify that finishes comply with requirements specified in Section 
033000 "Cast-in-Place Concrete" and that surfaces are free of cracks, ridges, 
depressions, scale, and foreign deposits. 

1. Moisture Testing: Perform tests so that each test area does not exceed 
1000 sq. ft. (100 sq. m), and perform no fewer than three tests in each 
installation area and with test areas evenly spaced in installation areas. 
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a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate of 
3 lb of water/1000 sq. ft. (1.36 kg of water/100 sq. m) in 24 hours. 

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 75 percent relative 
humidity level measurement. 

c. Perform additional moisture tests recommended in writing by adhesive and 
carpet tile manufacturers. Proceed with installation only after substrates 
pass testing. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. General: Comply with CRI 104 and with carpet tile manufacturer's written installation 
instructions for preparing substrates. 

B. Use trowelable leveling and patching compounds, in accordance with manufacturer's 
written instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill 
or level cracks, holes and depressions 1/8 inch (3 mm) wide or wider, and protrusions 
more than 1/32 inch (0.8 mm) unless more stringent requirements are required by 
manufacturer's written instructions. 

C. Concrete Substrates: Remove coatings, including curing compounds, and other 
substances that are incompatible with adhesives and that contain soap, wax, oil, or 
silicone, without using solvents. Use mechanical methods recommended in writing by 
adhesive and carpet tile manufacturers. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet 
tile. 

3.3 INSTALLATION 

A. General: Comply with CRI 104, Section 10, "Carpet Tile," and with carpet tile 
manufacturer's written installation instructions. 

B. Installation Method: As recommended in writing by carpet tile manufacturer. 

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns indicated on Drawings. 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or 
seal cut edges as recommended in writing by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on carpet tile as marked on subfloor. Use nonpermanent, 
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nonstaining marking device. 

H. Install pattern parallel to walls and borders. 

I. Access Flooring: Stagger joints of carpet tiles so carpet tile grid is offset from access 
flooring panel grid. Do not fill seams of access flooring panels with carpet adhesive; 
keep seams free of adhesive. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive and other surface blemishes using cleaner 
recommended in writing by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with CRI 104, Section 13.7. 

C. Protect carpet tile against damage from construction operations and placement of 
equipment and fixtures during the remainder of construction period. Use protection 
methods indicated or recommended in writing by carpet tile manufacturer. 

END OF SECTION 09 6813 
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SECTION 09 8433 - SOUND-ABSORBING WALL UNITS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes shop-fabricated, acoustical panel units tested for acoustical 
performance, including the following: 

1. Sound-absorbing wall panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Comply with fabric and unit manufacturers' written instructions for minimum and 
maximum temperature and humidity requirements for shipment, storage, and handling. 

B. Deliver materials and units in unopened bundles and store in a temperature-controlled 
dry place with adequate air circulation. 

1.4 FIELD CONDITIONS 

A. Environmental Limitations: Do not install units until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, work at and above ceilings is 
complete, and ambient temperature and humidity conditions are maintained at the 
levels indicated for Project when occupied for its intended use. 

PART 2 - PRODUCTS 

2.1 SOUND-ABSORBING WALL UNITS 

A. Sound-Absorbing Wall Panel: Manufacturer's standard panel construction consisting of 
facing material laminated to front face, edges, and back edge border of core. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Acoustical Panel Systems (APS, Inc.) 
b. Acoustical Solutions 
c. Acoustical Surfaces, Inc. 
d. Armstrong Ceiling & Wall Solutions 
e. AVL Systems, Inc 
f. Benton Brothers Solutions, Inc. 
g. Cardinal Acoustics, Inc. 
h. Conwed 
i. Essi Acoustical Products 
j. G&S Acoustics 
k. Kinetics Noise Control, Inc 
l. Lamvin, Inc 
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m. MBI Products Company, Inc 
n. Panel Solutions, Inc 
o. Perdue Acoustics 
p. Pinta Acoustic, Inc. 
q. PrimAcoustic and Radial Engineering, Ltd. 
r. Sound Concepts 
s. Sound Management Group LLC 
t. Specialty Products & Insulation (SPI) 
u. Wenger Corporation 

2. Panel Shape: Flat. 
3. Mounting: 

a. Back mounted with manufacturer's standard metal clips or bar hangers, 
secured to substrate. 

4. Core: Manufacturer's standard. 
a. Core-Face Layer: Manufacturer's standard tackable, impact-resistant, high-

density board. 
5. Panel Width: As indicated on Drawings. 
6. Panel Height: As indicated on Drawings. 

2.2 MATERIALS 

A. Core Materials: Manufacturer's standard. 

2.3 FABRICATION 

A. Standard Construction: Use manufacturer's standard construction unless otherwise 
indicated; with facing material applied to face, edges, and back border of dimensionally 
stable core; and with rigid edges to reinforce panel perimeter against warpage and 
damage. 

B. Facing Material: Apply fabric facing fully covering visible surfaces of unit; with material 
stretched straight, on the grain, tight, square, and free from puckers, ripples, wrinkles, 
sags, blisters, seams, adhesive, or other visible distortions or foreign matter. 

1. Fabrics with Directional or Repeating Patterns or Directional Weave: Mark fabric 
top and attach fabric in same direction so pattern or weave matches in adjacent 
units. 

C. Dimensional Tolerances of Finished Units: Plus or minus 1/16 inch (1.6 mm) for the 
following: 

1. Thickness. 
2. Edge straightness. 
3. Overall length and width. 
4. Squareness from corner to corner. 
5. Chords, radii, and diameters. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fabric, fabricated units, substrates, areas, and conditions for compliance with 
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requirements, installation tolerances, and other conditions affecting unit performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install units in locations indicated. Unless otherwise indicated, install units with vertical 
surfaces and edges plumb, top edges level and in alignment with other units, faces 
flush, and scribed to fit adjoining work accurately at borders and at penetrations. 

B. Comply with manufacturer's written instructions for installation of units using type of 
mounting devices indicated. Mount units securely to supporting substrate. 

C. Align fabric pattern and grain with adjacent units. 

3.3 INSTALLATION TOLERANCES 

A. Variation from Plumb and Level: Plus or minus 1/16 inch (1.6 mm) in 48 inches (1200 
mm), noncumulative. 

B. Variation of Joint Width: Not more than 1/16-inch (1.6-mm) variation from reveal line in 
48 inches (1200 mm), noncumulative. 

3.4 CLEANING 

A. Clip loose threads; remove pills and extraneous materials. 

B. Clean panels on completion of installation to remove dust and other foreign materials 
according to manufacturer's written instructions. 

END OF SECTION 09 8433 
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SECTION 09 9113 - EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Primers. 
2. Finish coatings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each type of paint system and each color and gloss of 
topcoat. 

1. Label each Sample for location and application area. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Paint Products: 5 percent, but not less than 1 gal. (3.8 L) of each material and 
color applied. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.5 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air 
temperatures are between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 
percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp 
or wet surfaces. 

PART 2 - PRODUCTS 

2.1 PRIMERS 

A. Surface-Tolerant Metal Primer: Corrosion-resistant, solvent-based metal primer 
formulated for use on structural steel and metal fabrications that have been minimally 
prepared. 

1. Manufacturers: Subject to compliance with requirements, available 
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manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Benjamin Moore & Co. 
b. Sherwin-Williams Company (The) 

2.2 FINISH COATINGS 

A. Exterior Latex Paint, Flat: Water-based, pigmented coating; formulated for alkali, mold, 
microbial, and water resistance and for use on exterior surfaces, such as portland 
cement plaster, concrete, and primed wood. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Behr Paint Company; Behr Process Corporation 
b. Benjamin Moore & Co. 
c. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company) 
d. Sherwin-Williams Company (The) 

2. Gloss and Sheen: Manufacturer's standard flat finish. 

B. Exterior Latex Paint, Gloss: Water-based, pigmented, acrylic-copolymer-emulsion 
coating formulated for alkali, mold, microbial, scrub, blocking (sticking of two painted 
surfaces), and water resistance and for use on exterior, primed, wood and metal trim, 
sashes, frames, and doors. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Behr Paint Company; Behr Process Corporation 
b. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company) 
c. Sherwin-Williams Company (The) 

2. Gloss Level: Manufacturer's standard gloss finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting 
performance of the Work. 

B. Verify suitability of substrates, including surface conditions and compatibility, with 
finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been 
corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions applicable to substrates and paint 
systems indicated. 
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B. Remove hardware, covers, plates, and similar items already in place that are 
removable and are not to be painted. If removal is impractical or impossible because of 
size or weight of item, provide surface-applied protection before surface preparation 
and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or 
apply tie coat as required to produce paint systems specified in this Section. 

D. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using 
methods recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 3. 

E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where 
shop paint is abraded. Paint exposed areas with the same material as used for shop 
priming to comply with SSPC-PA 1 for touching up shop-primed surfaces. 

F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet 
metal by mechanical methods to produce clean, lightly etched surfaces that promote 
adhesion of subsequently applied paints. 

G. Aluminum Substrates: Remove loose surface oxidation. 

3.3 INSTALLATION 

A. Apply paints in accordance with manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable items same as similar exposed surfaces. Before 

final installation, paint surfaces behind permanently fixed items with prime coat 
only. 

3. Paint both sides and edges of exterior doors and entire exposed surface of 
exterior door frames. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in the Exterior Painting Schedule may be omitted on items that 
are factory primed or factory finished if compatible with intermediate and topcoat 
coatings and acceptable to intermediate and topcoat paint manufacturers. 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp 
lines and color breaks. 

C. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic 
Safety and Security Work: 

1. Paint the following work where exposed to view: 
a. Equipment, including panelboards and switch gear. 
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b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site. 

1. Do not clean equipment with free-draining water and prevent solvents, thinners, 
cleaners, and other contaminants from entering into waterways, sanitary and 
storm drain systems, and ground. 

2. Dispose of contaminants in accordance with requirements of authorities having 
jurisdiction. 

3. Allow empty paint cans to dry before disposal. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints 
by washing, scraping, or other methods. Do not scratch or damage adjacent finished 
surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged 
or defaced painted surfaces. 

END OF SECTION 09 9113 
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SECTION 09 9123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Water-based finish coatings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and 
application instructions. 

1. Include preparation requirements and application instructions. 

B. Samples for Verification: For each type of paint system and each color and gloss of 
topcoat. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
2. Label each Sample for location and application area. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Paint Products: 5 percent, but not less than 1 gal. (3.8 L) of each material and 
color applied. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.5 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air 
temperatures are between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less 
than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 WATER-BASED FINISH COATS 

A. Interior, Latex, Satin: Pigmented, water-based paint for use on primed/sealed interior 
plaster and gypsum board, and on primed wood and metals. 
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1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Behr Paint Company; Behr Process Corporation 
b. Benjamin Moore & Co. 
c. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company) 
d. Sherwin-Williams Company (The) 

2. Gloss and Sheen Level: Manufacturer's standard low-sheen finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting 
performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture 
meter as follows: 

1. Wood: 15 percent. 
2. Gypsum Board: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Spray-Textured Ceiling Substrates: Verify that surfaces are dry. 

E. Verify suitability of substrates, including surface conditions and compatibility, with 
existing finishes and primers. 

F. Proceed with coating application only after unsatisfactory conditions have been 
corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations applicable to 
substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are 
removable and are not to be painted. If removal is impractical or impossible because of 
size or weight of item, provide surface-applied protection before surface preparation 
and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or 
apply tie coat as required to produce paint systems indicated. 
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D. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where 
shop paint is abraded. Paint exposed areas with the same material as used for shop 
priming to comply with SSPC-PA 1 for touching up shop-primed surfaces. 

E. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or 

plastic wood filler. Sand smooth when dried. 

3.3 INSTALLATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed 

surfaces. Before final installation, paint surfaces behind permanently fixed 
equipment or furniture with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and 
similar hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory 
primed or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple 
coats of same material are to be applied. Tint undercoats to match color of topcoat, but 
provide sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until 
cured film has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp 
lines and color breaks. 

E. Painting Fire-Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic 
Safety and Security Work: 

1. Paint the following work where exposed in equipment rooms: 
a. Equipment, including panelboards and switch gear. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Tanks that do not have factory-applied final finishes. 
h. Duct, equipment, and pipe insulation having cotton or canvas insulation 

covering or other paintable jacket material. 
2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
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b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation 

covering or other paintable jacket material. 
h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets 
and outlets that are visible from occupied spaces. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site. 

1. Do not clean equipment with free-draining water and prevent solvents, thinners, 
cleaners, and other contaminants from entering into waterways, sanitary and 
storm drain systems, and ground. 

2. Dispose of contaminants in accordance with requirements of authorities having 
jurisdiction. 

3. Allow empty paint cans to dry before disposal. 
4. Collect waste paint by type and deliver to recycling or collection facility. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints 
by washing, scraping, or other methods. Do not scratch or damage adjacent finished 
surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged 
or defaced painted surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. Exposed Wood Framing: 

1. Latex over Latex Primer System (Paint): 
a. Prime Coat: Interior latex primer for wood. 
b. Intermediate Coat: Matching topcoat. 
c. Topcoat: Interior, latex, satin. 

B. Plastic Substrates: 

1. Latex System (Paint): 
a. Prime Coat: Solvent-based bonding primer. 
b. Intermediate Coat: Matching topcoat. 
c. Topcoat: Interior, latex, satin. 

C. Gypsum Board Substrates: 

1. Latex over Latex Sealer System (Paint): 
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a. Prime Coat: Interior latex primer sealer. 
b. Intermediate Coat: Matching topcoat. 
c. Topcoat: Interior, latex, satin. 

D. Acoustic Panels and Tiles: 

1. Latex, Flat System (Paint): 
a. Prime Coat: Matching topcoat. 
b. Topcoat: Interior, latex, flat. 

END OF SECTION 09 9123 
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SECTION 09 9300 - STAINING AND TRANSPARENT FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood stains. 
2. Transparent finishes. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of product. 
2. Include preparation requirements and application instructions. 

B. Samples for Verification: Sample for each type of finish system and in each color and 
gloss of finish required on representative samples of actual wood substrates. 

1. Size: 8 inches (200 mm) square. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.4 FIELD CONDITIONS 

A. Apply finishes only when temperature of surfaces to be finished and ambient air 
temperatures are between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply finishes when relative humidity exceeds 85 percent, at temperatures of 
less than 5 deg F (3 deg C) above the dew point, or to damp or wet surfaces. 

C. Do not apply exterior finishes in snow, rain, fog, or mist. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Source Limitations: Obtain each coating product from single source from single 
manufacturer. 

2.2 WOOD STAINS 

A. Stain, Exterior, Water Based, Semitransparent: Water-based, semitransparent, 
pigmented stain for new wood surfaces. 

1. Manufacturers: Subject to compliance with requirements, available 
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manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Behr Paint Company; Behr Process Corporation 
b. Benjamin Moore & Co. 
c. Sherwin-Williams Company (The) 

2.3 TRANSPARENT FINISHES 

A. Varnish, Exterior, Water Based, Satin: Water-based clear varnish for exterior wood 
surfaces. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Sherwin-Williams Company (The) 

2. Gloss and Sheen Level: Manufacturer's standard low-sheen finish. 

B. Varnish, Interior, Water Based, Clear, Satin: Water-based clear satin coating for interior 
wood trim, frames, doors, paneling and cabinetry. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Benjamin Moore & Co. 
b. Sherwin-Williams Company (The) 

2. Gloss and Sheen Level: Manufacturer's standard low-sheen finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting 
performance of the Work. 

B. Maximum Moisture Content of Exterior Wood Substrates: 15 percent, when measured 
with an electronic moisture meter. 

C. Maximum Moisture Content of Interior Wood Substrates: 15 percent, when measured 
with an electronic moisture meter. 

D. Verify suitability of substrates, including surface conditions and compatibility with 
existing finishes and primers. 

E. Proceed with finish application only after unsatisfactory conditions have been 
corrected. 

1. Beginning finish application constitutes Contractor's acceptance of substrates 
and conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are 
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removable. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

B. Clean and prepare surfaces to be finished according to manufacturer's written 
instructions for each substrate condition and as specified. 

1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse 
thoroughly with clean water and allow to dry. Remove grade stamps and pencil 
marks by sanding lightly. Remove loose wood fibers by brushing. 

2. Remove mildew by scrubbing with a commercial wash formulated for mildew 
removal and as recommended by stain manufacturer. 

C. Exterior Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Prime edges, ends, faces, undersides, and backsides of wood. 

a. For solid hide stained wood, stain edges and ends after priming. 
b. For varnish-coated stained wood, stain edges and ends and prime with 

varnish. Prime undersides and backsides with varnish. 
3. Countersink steel nails, if used, and fill with putty or plastic wood filler tinted to 

final color. Sand smooth when dried. 

D. Interior Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Apply wood filler paste to open-grain woods to produce smooth, glasslike finish. 
3. Sand surfaces exposed to view and dust off. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or 

plastic wood filler. Sand smooth when dry. 

3.3 APPLICATION 

A. Apply finishes according to manufacturer's written instructions. 

1. Use applicators and techniques suited for finish and substrate indicated. 
2. Finish surfaces behind movable equipment and furniture same as similar 

exposed surfaces. 
3. Do not apply finishes over labels of independent testing agencies or equipment 

name, identification, performance rating, or nomenclature plates. 

B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush 
marks, runs, ropiness, or other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site. 

B. After completing finish application, clean spattered surfaces. Remove spattered 
materials by washing, scraping, or other methods. Do not scratch or damage adjacent 
finished surfaces. 
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C. Protect work of other trades against damage from finish application. Correct damage 
by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave 
in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged 
or defaced finished wood surfaces. 

3.5 EXTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Wood Substrates, Exposed Framing: 

1. Water-Based Semitransparent Stain System (Stain): 
a. Prime Coat: Stain, exterior, water based, semitransparent, matching 

topcoat. 
b. Intermediate Coat: Stain, exterior, water based, semitransparent, matching 

topcoat. 
c. Topcoat: Stain, exterior, water based, semitransparent. 

2. Varnish over Stain System (Varnish): 
a. Stain Coat: Stain, exterior, solvent based, semitransparent. 
b. First Intermediate Coat: Varnish matching topcoat. 
c. Second Intermediate Coat: Varnish matching topcoat. 
d. Topcoat: Varnish, with UV inhibitor, exterior, semigloss. 

3.6 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Wood Substrates, Glued-Laminated Construction: 

1. Polyurethane Varnish System (Varnish): 
a. Prime Coat: Polyurethane varnish matching topcoat. 
b. Intermediate Coat: Polyurethane varnish matching topcoat. 
c. Topcoat: Varnish, interior, polyurethane, oil modified, satin. 

B. Wood Substrates, Exposed Framing: 

1. Polyurethane Varnish System (Varnish): 
a. Prime Coat: Polyurethane varnish matching topcoat. 
b. Intermediate Coat: Polyurethane varnish matching topcoat. 
c. Topcoat: Varnish, interior, polyurethane, oil modified, satin. 

C. Wood Substrates, Architectural Woodwork,and, Wood Board Paneling: 

1. Polyurethane Varnish System (Varnish): 
a. Prime Coat: Polyurethane varnish matching topcoat. 
b. Intermediate Coat: Polyurethane varnish matching topcoat. 
c. Topcoat: Varnish, interior, polyurethane, oil modified, satin. 

END OF SECTION 09 9300 
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SECTION 10 1419 - DIMENSIONAL LETTER SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Dimensional characters. 
a. Cutout dimensional characters. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: For each type of sign assembly, exposed component, and 
exposed finish. 

PART 2 - PRODUCTS 

2.1 DIMENSIONAL CHARACTERS 

A. Cutout Characters: Characters with uniform faces; square-cut, smooth edges; precisely 
formed lines and profiles; and as follows: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. ASI Sign Systems, Inc 
b. Cosco 
c. inpro Corporation 
d. Metal Arts 
e. Metallic Arts 

2. Thickness: Manufacturer's standard for size of character. 
3. Finishes: 

a. Integral Metal Finish: As selected by Architect from full range of industry 
finishes. 

b. Painted Edges: Paint edges of acrylic characters with laminated metal 
facing as recommended in writing by manufacturer. 

4. Mounting: Rosette-head through fasteners. 

2.2 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

C. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after 
fabrication but before applying contrasting polished finishes on raised features unless 
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otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

B. Verify that sign-support surfaces are within tolerances to accommodate signs without 
gaps or irregularities between backs of signs and support surfaces unless otherwise 
indicated. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF DIMENSIONAL CHARACTERS 

A. General: Install signs using mounting methods indicated and according to 
manufacturer's written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with 
sign surfaces free of distortion and other defects in appearance. 

2. Before installation, verify that sign surfaces are clean and free of materials or 
debris that would impair installation. 

3. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact 
with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of 
bituminous paint. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed characters and signs that do not comply 
with specified requirements. Replace characters with damaged or deteriorated finishes 
or components that cannot be successfully repaired by finish touchup or similar minor 
repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to 
manufacturer's written instructions, and touch up minor nicks and abrasions in finish. 
Maintain signs in a clean condition during construction and protect from damage until 
acceptance by Owner. 

END OF SECTION 10 1419 
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SECTION 10 1423.16 - ROOM-IDENTIFICATION PANEL SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes room-identification signs that are directly attached to the building. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: For each type of sign assembly, exposed component, and 
exposed finish. 

1. Include representative Samples of available typestyles and graphic symbols. 

PART 2 - PRODUCTS 

2.1 ROOM-IDENTIFICATION SIGNS 

A. Room-Identification Sign: Sign with smooth, uniform surfaces; with message and 
characters having uniform faces, sharp corners, and precisely formed lines and 
profiles; and as follows: 

1. Laminated-Sheet Sign: Photopolymer face sheet with raised graphics laminated 
over subsurface graphics to acrylic backing sheet to produce composite sheet. 
a. Composite-Sheet Thickness: Manufacturer's standard for size of sign. 
b. Color(s): As selected by Architect from manufacturer's full range. 

2. Sign-Panel Perimeter: Finish edges smooth. 
a. Edge Condition at Vertical Edges: Bullnosed. 
b. Corner Condition in Elevation: Square. 

3. Frame: Vertical retainers. 
a. Material: Aluminum. 
b. Frame Depth: Convex-curved frame to receive removable face sheet and 

changeable subsurface graphics. 
c. Profile: Square. 
d. Finish and Color: Mill. 

4. Mounting: Manufacturer's standard method for substrates indicated with 
adhesive. 

5. Text and Typeface: Accessible raised characters and Braille. Finish raised 
characters to contrast with background color, and finish Braille to match 
background color. 

2.2 SIGN MATERIALS 

A. Aluminum Sheet and Plate: ASTM B209 (ASTM B209M), alloy and temper 
recommended by aluminum producer and finisher for type of use and finish indicated. 

B. Aluminum Extrusions: ASTM B221 (ASTM B221M), alloy and temper recommended 
by aluminum producer and finisher for type of use and finish indicated. 
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2.3 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
signs, noncorrosive and compatible with each material joined, and complying with the 
following: 

1. Use concealed fasteners and anchors unless indicated to be exposed. 

B. Adhesive: As recommended by sign manufacturer. 

2.4 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, Class II, 0.010 mm or thicker. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to 
manufacturer's written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with 
sign surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility 
standard. 

3. Before installation, verify that sign surfaces are clean and free of materials or 
debris that would impair installation. 

B. Accessibility: Install signs in locations on walls according to the accessibility standard. 

C. Mounting Methods: 

1. Adhesive: Clean bond-breaking materials from substrate surface and remove 
loose debris. Apply linear beads or spots of adhesive symmetrically to back of 
sign and of suitable quantity to support weight of sign after cure without slippage. 
Keep adhesive away from edges to prevent adhesive extrusion as sign is applied 
and to prevent visibility of cured adhesive at sign edges. Place sign in position, 
and push to engage adhesive. Temporarily support sign in position until adhesive 
fully sets. 

3.2 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with 
specified requirements. Replace signs with damaged or deteriorated finishes or 
components that cannot be successfully repaired by finish touchup or similar minor 
repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to 
manufacturer's written instructions, and touch up minor nicks and abrasions in finish. 
Maintain signs in a clean condition during construction and protect from damage until 
acceptance by Owner. 
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END OF SECTION 10 1423.16 
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SECTION 10 2113.13 - METAL TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal toilet compartments. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Metal toilet compartments. 
a. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for toilet compartments. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 
2. Show locations of cutouts for compartment-mounted toilet accessories. 
3. Show locations of reinforcements for compartment-mounted grab bars and 

locations of blocking for surface-mounted toilet accessories. 
4. Show locations of centerlines of toilet fixtures. 
5. Show locations of floor drains. 

C. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range 
of available colors for each type of toilet compartment. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For toilet compartments. 

1.4 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, 
and other construction contiguous with toilet compartments by field measurements, 
and coordinate before fabrication. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain metal toilet compartments from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Where grab bars are mounted on toilet compartments, design 
panels to comply with the following requirements: 

1. Panels are able to withstand a concentrated load on grab bar of at least 250 lbf 
(1112 N) applied at any direction and at any point, without deformation of panel. 
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B. Regulatory Requirements: Comply with applicable provisions in ICC A117.1 for toilet 
compartments designated as accessible. 

2.3 METAL TOILET COMPARTMENTS 

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

1. ASI Accurate Partitions 
2. Bradley Corporation 
3. Hadrian Inc.; Zurn Industries, LLC 
4. Metpar Corp 

B. Toilet-Enclosure Style: Floor anchored. 

C. Urinal-Screen Style: Wall hung, flat panel. 

D. Facing Sheets and Closures: Electrolytically coated steel sheet with nominal base-
metal (uncoated) thicknesses as follows: 

1. Pilasters, Braced at Both Ends: Manufacturer's standard thickness, but not less 
than 0.036 inch (0.91 mm). 

2. Pilasters, Unbraced at One End: Manufacturer's standard thickness, but not less 
than 0.048 inch (1.21 mm). 

3. Panels: Manufacturer's standard thickness, but not less than 0.030 inch (0.76 
mm). 

4. Doors: Manufacturer's standard thickness, but not less than 0.030 inch (0.76 
mm). 

5. Integral-Flange, Wall-Hung Urinal Screens: Manufacturer's standard thickness, 
but not less than 0.030 inch (0.76 mm). 

E. Pilaster Shoes: Formed from stainless steel sheet, not less than 0.031-inch (0.79-mm) 
nominal thickness and 3 inches (76 mm) high, finished to match hardware. 

F. Pilaster Sleeves (Caps): Formed from stainless steel sheet, not less than 0.031-inch 
(0.79-mm) nominal thickness and 3 inches (76 mm) high, finished to match hardware. 

G. Brackets (Fittings): 

1. Stirrup Type: Ear or U-brackets; chrome-plated zamac. 

H. Steel Sheet Finish: Immediately after cleaning and pretreating, apply manufacturer's 
standard baked-on finish, including thermosetting, electrostatically applied, and powder 
coatings. Apply one color in each room. 

1. Color: As selected by Architect from manufacturer's full range. 

2.4 HARDWARE AND ACCESSORIES 

A. Door Hardware and Accessories: Manufacturer's operating hardware and accessories. 

1. Hinges: 
a. Manufacturer's gravity-actuated, cam-action, self-closing type that can be 
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adjusted to hold doors open at any angle up to 90 degrees, allowing 
emergency access by lifting door. 
1) Material, Gravity-Type Hinge: Chrome-plated zamac. 

2. Latch and Keeper: Manufacturer's recessed latch unit designed for emergency 
access and with combination rubber-faced door strike and keeper. Provide units 
that comply with regulatory requirements for accessibility at toilet enclosures 
designated as accessible. 
a. Material: Chrome-plated zamac. 

3. Coat Hook: Manufacturer's combination hook and rubber-tipped bumper, sized to 
prevent inswinging door from hitting compartment-mounted accessories. 
a. Material: Chrome-plated zamac. 

4. Door Bumper: Manufacturer's rubber-tipped bumper at outswinging doors. 
a. Material: Manufacturer's standard. 

5. Door Pull: Manufacturer's unit at outswinging doors that complies with regulatory 
requirements for accessibility. Provide units on both sides of doors at toilet 
enclosures designated as accessible. 
a. Material: Chrome-plated zamac. 

B. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless 
steel, finished to match items they are securing, with theft-resistant-type heads. 
Provide sex-type bolts for through-bolt applications. For concealed anchors, use 
stainless steel, hot-dip galvanized steel, or other rust-resistant, protective-coated steel 
compatible with related materials. 

2.5 MATERIALS 

A. Zamac: ASTM B86, commercial zinc-alloy die castings, chrome plated. 

2.6 FABRICATION 

A. Fabricate toilet compartment components to sizes indicated. Coordinate requirements 
and provide cutouts for through-partition toilet accessories, and solid blocking within 
panel where required for attachment of toilet accessories. 

B. Floor-Anchored Units: Manufacturer's standard corrosion-resistant anchoring 
assemblies at pilasters and walls, with leveling adjustment nuts at pilasters for 
structural connection to floor. Provide shoes at pilasters to conceal anchorage. 

C. Door Size and Swings: Unless otherwise indicated, provide 24-inch- (610-mm-) wide, 
inswinging doors for standard toilet enclosures and 36-inch- (914-mm-) wide, 
outswinging doors with a minimum 32-inch- (813-mm-) wide, clear opening for toilet 
enclosures designated as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas and conditions, with Installer present, for compliance with 
requirements for fastening, support, alignment, operating clearances, and other 
conditions affecting performance of the Work. 

1. Confirm location and adequacy of blocking and supports required for installation. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 
straight, level, and plumb. Secure units in position indicated with manufacturer's 
recommended anchoring devices. 

1. Maximum Clearances: 
a. Pilasters and Panels or Screens: 1/2 inch (13 mm). 
b. Panels or Screens and Walls: 1 inch (25 mm). 

2. Stirrup Brackets: Secure panels or screens to walls and to pilasters with no fewer 
than two brackets attached near top and bottom of panel. 
a. Locate wall brackets so holes for wall anchors occur in masonry or tile 

joints. 
b. Align brackets at pilasters with brackets at walls. 

B. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches 
(51 mm) into structural floor unless otherwise indicated in manufacturer's written 
instructions. Level, plumb, and tighten pilasters. Hang doors and adjust so tops of 
doors are level with tops of pilasters when doors are in closed position. 

C. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units 
level and plumb, rigid, and secured to resist lateral impact. 

3.3 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware 
manufacturer's written instructions for proper operation. Set hinges on inswinging doors 
to hold doors open approximately 30 degrees from closed position when unlatched. Set 
hinges on outswinging doors to return doors to fully closed position. 

END OF SECTION 10 2113.13 
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SECTION 10 2800 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Public-use washroom accessories. 
2. Custodial accessories. 

1.2 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances 
required for access by people with disabilities, and for proper installation, adjustment, 
operation, cleaning, and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to 
prevent delaying the Work. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Public-use washroom accessories. 
2. Custodial accessories. 

B. Product Data Submittals: For each product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

2. Include anchoring and mounting requirements, including requirements for cutouts 
in other work and substrate preparation. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Design accessories and fasteners to comply with the following 
requirements: 

1. Grab Bars: Installed units are able to resist 250 lbf (1112 N) concentrated load 
applied in any direction and at any point. 

2.2 PUBLIC-USE WASHROOM ACCESSORIES 

A. Toilet Tissue (Roll) Dispenser: 

1. Description: Double-roll dispenser. 
2. Mounting: Surface mounted. 
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3. Operation: Noncontrol delivery with theft-resistant spindle. 
4. Capacity: Designed for 5-inch- (127-mm-) diameter tissue rolls. 
5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

B. Paper Towel (Folded) Dispenser: 

1. Mounting: Surface mounted. 
2. Minimum Capacity: 400 C-fold or 525 multifold towels. 
3. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 
4. Lockset: Tumbler type. 
5. Refill Indicator: Pierced slots at sides or front. 

C. Combination Towel (Folded) Dispenser/Waste Receptacle: 

1. Description: Combination unit for dispensing C-fold or multifold towels, with 
removable waste receptacle. 

2. Mounting: Semirecessed. 
a. Designed for nominal 4-inch (100-mm) wall depth. 

3. Minimum Towel-Dispenser Capacity: 600 C-fold or 800 multifold paper towels. 
4. Minimum Waste-Receptacle Capacity: 12 gal. (45.4 L). 
5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 
6. Liner: Reusable, vinyl waste-receptacle liner. 
7. Lockset: Tumbler type for towel-dispenser compartment. 

D. Soap Dispenser: 

1. Description: Designed for manual operation and dispensing soap in liquid or 
lotion form. 

2. Mounting: Vertically oriented, surface mounted. 
3. Lockset: Tumbler type. 
4. Refill Indicator: Window type. 

E. Grab Bar: 

1. Mounting: Flanges with concealed fasteners. 
2. Material: Stainless steel, 0.05 inch (1.3 mm) thick. 
3. OD: 1-1/2 inches (38 mm). 
4. Configuration and Length: As indicated on Drawings. 

F. Sanitary-Napkin Disposal Unit: 

1. Mounting: Surface mounted. 
2. Door or Cover: Self-closing, disposal-opening cover and hinged face panel with 

tumbler lockset. 
3. Receptacle: Removable. 
4. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

G. Mirror Unit: 

1. Frame: Stainless steel angle, 0.05 inch (1.3 mm) thick. 
a. Corners: Manufacturer's standard. 

2. Size: 24" x 48". 
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2.3 MATERIALS 

A. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.031-inch- (0.8-mm-) 
minimum nominal thickness unless otherwise indicated. 

B. Mirrors: ASTM C1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm 
thick. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories in accordance with manufacturers' written instructions, using 
fasteners appropriate to substrate indicated and recommended by unit manufacturer. 
Install units level, plumb, and firmly anchored in locations and at heights indicated. 

1. Remove temporary labels and protective coatings. 

B. Grab Bars: Install to comply with specified structural-performance requirements. 

C. Shower Seats: Install to comply with specified structural-performance requirements. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or 
defective items. 

B. Clean and polish exposed surfaces in accordance with manufacturer's written 
instructions. 

END OF SECTION 10 2800 
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SECTION 10 4413 - FIRE PROTECTION CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fire-protection cabinets for the following: 
a. Portable fire extinguisher. 

B. Related Requirements: 

1. Section 104416 "Fire Extinguishers" for portable, hand-carried fire extinguishers 
accommodated by fire-protection cabinets. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Show door hardware, cabinet type, trim style, and panel style. Include roughing-
in dimensions and details showing recessed-, semirecessed-, or surface-
mounting method and relationships of box and trim to surrounding construction. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For fire-protection cabinets to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 FIRE-PROTECTION CABINET 

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

1. Guardian Fire Equipment, Inc 
2. Modern Metal Products 
3. Nystrom, Inc. 

B. Fire-Protection Cabinet Type: Suitable for fire extinguisher. 

C. Cabinet Construction: Nonrated. 

D. Cabinet Material: Cold-rolled steel sheet. 

E. Semirecessed Cabinet: One-piece combination trim and perimeter door frame 
overlapping surrounding wall surface, with exposed trim face and wall return at outer 
edge (backbend). 

1. Square-Edge Trim: 1-1/4- to 1-1/2-inch (32- to 38-mm) backbend depth. 
2. Rolled-Edge Trim: 4-inch (102-mm) backbend depth. 

F. Surface-Mounted Cabinet: Cabinet box fully exposed and mounted directly on wall with 



ABEDON LOPEZ SENIOR CENTER  STUDIO SW PROJ NO 2303 

FIRE PROTECTION CABINETS 

 

10 4413 - 2 

 

 

no trim. 

G. Door Material: Steel sheet. 

H. Door Style: Fully glazed, frameless, backless, acrylic panel. 

I. Door Hardware: Manufacturer's standard door-operating hardware of proper type for 
cabinet type, trim style, and door material and style indicated. 

1. Provide projecting lever handle with cam-action latch. 
2. Provide continuous hinge, of same material and finish as trim,, permitting door to 

open 180 degrees. 

J. Accessories: 

1. Lettered Door Handle: One-piece, cast-iron door handle with the word "FIRE" 
embossed into face. 

2. Door Lock: Cam lock that allows door to be opened during emergency by pulling 
sharply on door handle. 

3. Identification: Lettering complying with authorities having jurisdiction for letter 
style, size, spacing, and location. Locate as indicated. 
a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 

EXTINGUISHER." 
1) Location: Applied to cabinet door. 
2) Orientation: Horizontal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and partitions for suitable framing depth and blocking where 
semirecessed cabinets will be installed. 

3.2 PREPARATION 

A. Prepare recesses for semirecessed fire-protection cabinets as required by type and 
size of cabinet and trim style. 

3.3 INSTALLATION OF FIRE-PROTECTION CABINETS 

A. General: Install fire-protection cabinets in locations and at mounting heights indicated 
or, if not indicated, at height indicated below: 

1. Fire-Protection Cabinet Mounting Height: 42 inches (1067 mm) above finished 
floor to top of fire extinguisher. 

B. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb. 

1. Unless otherwise indicated, provide recessed fire-protection cabinets. If wall 
thickness is inadequate for recessed cabinets, provide semirecessed fire-
protection cabinets. 

2. Provide inside latch and lock for break-glass panels. 
3. Fasten mounting brackets to inside surface of fire-protection cabinets, square 

and plumb. 
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4. Fire-Rated Cabinets: 
a. Install cabinet with not more than 1/16-inch (1.6-mm) tolerance between 

pipe OD and knockout OD. Center pipe within knockout. 
b. Seal through penetrations with firestopping sealant as specified in Section 

078413 "Penetration Firestopping." 

3.4 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection 
cabinets are installed unless otherwise indicated in manufacturer's written installation 
instructions. 

B. Adjust fire-protection cabinet doors to operate easily without binding. Verify that 
integral locking devices operate properly. 

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces 
as recommended by manufacturer. 

D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to 
factory-finished appearance. Use only materials and procedures recommended or 
furnished by fire-protection cabinet and mounting bracket manufacturers. 

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 10 4413 
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SECTION 10 4416 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for 
fire extinguishers. 

B. Related Requirements: 

1. Section 104413 "Fire Protection Cabinets." 
2. Section 233813 "Commercial-Kitchen Hoods" for fire-extinguishing systems 

provided as part of commercial-kitchen exhaust hoods. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rating and classification, material 
descriptions, dimensions of individual components and profiles, and finishes for fire 
extinguisher and mounting brackets. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an 
independent testing agency acceptable to authorities having jurisdiction. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet, and, 
mounting bracket indicated. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Ansul; brand of Johnson Controls International plc, Building Solutions North 

America 
b. Guardian Fire Equipment, Inc 
c. Nystrom, Inc. 

2. Valves: Manufacturer's standard. 
3. Handles and Levers: Manufacturer's standard. 
4. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B, and bar coding for documenting fire-extinguisher location, 
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inspections, maintenance, and recharging. 

B. Multipurpose Dry-Chemical Type in Steel Container (FE): UL-rated 2-A:10-B:C, 5-lb 
(2.3-kg) nominal capacity, with monoammonium phosphate-based dry chemical in 
enameled-steel container. 

2.3 MOUNTING BRACKETS <Insert drawing designation> 

A. Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire 
extinguisher to wall or structure, of sizes required for types and capacities of fire 
extinguishers indicated, with plated or red baked-enamel finish. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Ansul; brand of Johnson Controls International plc, Building Solutions North 

America 
b. Guardian Fire Equipment, Inc 
c. Nystrom, Inc. 

B. Identification: Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location. Locate as indicated by Architect. 

1. Identify bracket-mounted fire extinguishers with the words "FIRE 
EXTINGUISHER" in red letter decals applied to mounting surface. 
a. Orientation: Horizontal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 
compliance with requirements of authorities having jurisdiction. 

B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at 
locations indicated. 

1. Mounting Height: Top of fire extinguisher to be at 42 inches (1067 mm) above 
finished floor. 

END OF SECTION 10 4416 
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SECTION 12 3661.16 - SOLID SURFACING COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid surface material countertops. 
2. Solid surface material apron fronts. 

B. Related Requirements: 

1.2 ACTION SUBMITTALS 

A. Product Data: For countertop materials. 

B. Samples for Verification: For the following products: 

1. Countertop material, 6 inches (150 mm) square. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For solid surface material countertops to include in maintenance 
manuals. Include Product Data for care products used or recommended by Installer 
and names, addresses, and telephone numbers of local sources for products. 

1.4 FIELD CONDITIONS 

A. Field Measurements: Verify dimensions of countertops by field measurements after 
base cabinets are installed but before countertop fabrication is complete. 

1.5 COORDINATION 

A. Coordinate locations of utilities that will penetrate countertops or backsplashes. 

PART 2 - PRODUCTS 

2.1 SOLID SURFACE COUNTERTOP MATERIALS 

A. Solid Surface Material: Homogeneous-filled plastic resin complying with ISFA 2-01. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. DuPont; DuPont de Nemours, Inc. 
b. Formica Corporation 
c. Wilsonart LLC 

2. Type: Provide Standard type or Veneer type made from material complying with 
requirements for Standard type, as indicated unless Special Purpose type is 
indicated. 

3. Integral Sink Bowls: Comply with CSA B45.5/IAPMO Z124. 
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4. Colors and Patterns: As selected by Architect from manufacturer's full range. 

2.2 FABRICATION 

A. Fabricate countertops according to solid surface material manufacturer's written 
instructions and to the AWI/AWMAC/WI's "Architectural Woodwork Standards." 

1. Grade: Custom. 

B. Configuration: 

1. Front: Radius edge with apron, 2 inches (50 mm) high with 3/8-inch (9.5-mm) 
radius. 

C. Countertops: 

1. 1/2-inch- (12.7-mm-) thick, solid surface material with front edge built up with 
same material. 

D. Fabricate tops with shop-applied edges unless otherwise indicated. Comply with solid 
surface material manufacturer's written instructions for adhesives, sealers, fabrication, 
and finishing. 

1. Fabricate with loose backsplashes for field assembly. 
2. Install integral sink bowls in countertops in the shop. 

E. Joints: 

1. Fabricate countertops without joints. 
2. Fabricate countertops in sections for joining in field. 

a. Joint Locations: Not within 18 inches (450 mm) of a sink or cooktop and 
not where a countertop section less than 36 inches (900 mm) long would 
result, unless unavoidable. 

b. Splined Joints: Accurately cut kerfs in edges at joints for insertion of metal 
splines to maintain alignment of surfaces at joints. Make width of cuts 
slightly more than thickness of splines to provide snug fit. 

F. Cutouts and Holes: 

1. Counter-Mounted Plumbing Fixtures: Prepare countertops in shop for field cutting 
openings for counter-mounted fixtures. Mark tops for cutouts and drill holes at 
corners of cutout locations. Make corner holes of largest radius practical. 

2.3 INSTALLATION MATERIALS 

A. Adhesive: Product recommended by solid surface material manufacturer. 

B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint 
Sealants." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates to receive solid surface material countertops and conditions under 
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which countertops will be installed, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
countertops. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m), 1/4 inch 
(6 mm) maximum. Do not exceed 1/64-inch (0.4-mm) difference between planes of 
adjacent units. 

B. Secure countertops to subtops with adhesive according to solid surface material 
manufacturer's written instructions. Align adjacent surfaces and, using adhesive in 
color to match countertop, form seams to comply with manufacturer's written 
instructions. Carefully dress joints smooth, remove surface scratches, and clean entire 
surface. 

C. Bond joints with adhesive and draw tight as countertops are set. Mask areas of 
countertops adjacent to joints to prevent adhesive smears. 

1. Install metal splines in kerfs in countertop edges at joints. Fill kerfs with adhesive 
before inserting splines and remove excess immediately after adjoining units are 
drawn into position. 

2. Clamp units to temporary bracing, supports, or each other to ensure that 
countertops are properly aligned and joints are of specified width. 

D. Install backsplashes and end splashes by adhering to wall and countertops with 
adhesive. Mask areas of countertops and splashes adjacent to joints to prevent 
adhesive smears. 

E. Install aprons to backing and countertops with adhesive. Mask areas of countertops 
and splashes adjacent to joints to prevent adhesive smears. Fasten by screwing 
through backing. Predrill holes for screws as recommended by manufacturer. 

F. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts 
to prevent damage while cutting. Make cutouts to accurately fit items to be installed, 
and at right angles to finished surfaces unless beveling is required for clearance. Ease 
edges slightly to prevent snipping. 

1. Seal edges of cutouts in particleboard subtops by saturating with varnish. 

G. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants." 

END OF SECTION 12 3661.16 
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SECTION 22 05 29
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 Section Includes

A. Strut systems for pipe or equipment support.
B. Beam clamps.
C. Pipe hangers.
D. Pipe supports, guides, shields, and saddles.
E. Nonpenetrating rooftop supports for low-slope roofs.
F. Anchors and fasteners.

1.02 Reference Standards
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products 2017.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2023.
C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General-Purpose

Piping 2023.
D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings 1999, with

Editorial Revision (2022).
F. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates 2018.
G. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings

for Use at Elevated Temperatures 1999 (Reapproved 2022).
H. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2023.
I. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength 2023.

J. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel
2023.

K. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

L. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2022a, with Editorial Revision (2023).

M. FM (AG) - FM Approval Guide Current Edition.
N. MFMA-4 - Metal Framing Standards Publication 2004.
O. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation 2018, with Amendment (2019).
P. UL (DIR) - Online Certifications Directory Current Edition.
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Q. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

1.03 Administrative Requirements
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.04 Submittals
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for ​metal

channel (strut) framing systems, non-penetrating rooftop supports, and thermal insulated pipe
supports ​.

1.05 Quality Assurance
A. Comply with applicable building code.
B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 Delivery, Storage, and Handling
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 General Requirements

A. Provide required hardware to hang or support piping, equipment, or fixtures with related
accessories as necessary to complete installation of plumbing work.

B. Provide hardware products listed, classified, and labeled as suitable for intended purpose.
C. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless

specifically indicated or permitted.
D. Materials for Metal Fabricated Supports:  Comply with Section 05 50 00.

1. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633 unless stated otherwise.
2. Galvanized Steel:  Hot-dip galvanized in accordance with ASTM A123/A123M or ASTM

A153/A153M unless stated otherwise.
E. Corrosion Resistance:  Use corrosion-resistant metal-based materials fully compatible with

exposed piping materials and suitable for the environment where installed.
2.02 Strut Systems for Pipe or Equipment Support

A. Strut Channels:
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1. ASTM A653/A653M galvanized steel bracket with clamps for surface mounting of piping or
plumbing equipment support.

2. Channel or Bracket Kits:  Include rods, brackets, end-fixed fittings, covers, clips, and other
related hardware required to complete sectional trapeze section for piping or other support.

B. Hanger Rods:
1. Threaded zinc-plated steel unless otherwise indicated.
2. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Piping up to 1 inch:  1/4 inch diameter.

C. Channel Nuts:
1. Provide carbon steel channel nut with epoxy copper or zinc finish and long, regular, or short

spring as indicated on drawings.
2.03 Beam Clamps

A. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in place.
B. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M

malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.
2.04 Pipe Hangers

A. Swivel Ring Hangers, Adjustable:
1. MSS SP-58 type 10, epoxy-painted, zinc-colored.
2. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M

malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.
3. FM (AG) and UL (DIR) listed for specific pipe size runs and loads.

2.05 Pipe Clamps
A. Riser Clamps:

1. For insulated pipe runs, provide two bolt-type clamps designed for installation under
insulation.

2. MSS SP-58 type 1 or 8, carbon steel or steel with epoxy plated, plain, stainless steel, or zinc
plated finish.

3. UL (DIR) listed:  Pipe sizes 1/2 to 8 inch.
B. Insulation Coupling:

1. Two bolt-type clamps designed for installation under insulation.
2. Material:  Carbon steel with epoxy copper or zinc finish.

2.06 Pipe Supports, Guides, Shields, and Saddles
A. Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items

of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.

B. Pipe Alignment Guides, Galvanized steel:
1. Pipe Sizes 8 inch and Smaller:  Spider or sleeve type.
2. Pipe Sizes 10 inch and Larger:  Roller type.

C. Pipe Shields for Insulated Piping:
1. MSS SP-58 type 40, ASTM A1011/A1011M steel or ASTM A653/A653M carbon steel.
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2. General Construction and Requirements:
a. Surface Burning Characteristics:  Comply with ASTM E84 or UL 723.
b. Shields Material:  UV-resistant polypropylene with glass fill.
c. Maximum Insulated Pipe Outer Diameter:  12-5/8 inch.
d. Service Temperature:  Minus 40 to 178 degrees F.
e. Pipe shields to be provided at hanger, support, and guide locations on pipe requiring

insulation or additional support.
D. Pipe Supports:

1. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M
malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.

2. Liquid Temperatures Up to 122 degrees F:
a. Overhead Support:  MSS SP-58 types 1, 3 through 12 clamps.
b. Support From Below:  MSS SP-58 types 35 through 38.

E. Pipe Supports, Thermal Insulated:
1. General Requirements:

a. Insulated pipe supports to be provided at hanger, support, and guide locations on
pipe requiring insulation or additional support.

b. Surface Burning Characteristics:  Flame spread index/smoke developed index of 5/30,
maximum, when tested in accordance with ASTM E84 or UL 723.

c. Provide pipe supports for 1/2 to 30 inch iron pipes.
d. Insulation inserts to consist of rigid phenolic foam insulation surrounded by 360

degree, PVC jacketing.
2. PVC Jacket:

a. Pipe insulation protection shields to be provided with ball bearing hinge and locking
seam.

b. Moisture Vapor Transmission:  0.0071 perm inch, when tested in accordance with
ASTM E96/E96M.

c. Minimum Thickness:  60 mil, 0.06 inch.
F. Copper Pipe Supports:
G. PEX Pipe Supports:
H. Overhead Pipe Supports:

2.07 Nonpenetrating Rooftop Supports for Low-Slope Roofs
A. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
B. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated for

equivalent indoor hangers and supports.
C. Mounting Height:  Provide minimum clearance of 6 inches under supported component to top

of roofing.
2.08 Anchors and Fasteners

A. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener
types indicated for the specified applications.
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B. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
C. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
D. Hollow Masonry:  Use toggle bolts.
E. Hollow Stud Walls:  Use toggle bolts.
F. Steel:  Use beam ceiling clamps, beam clamps, machine bolts, or welded threaded studs.
G. Beam Ceiling Flanges:  ASTM A47/A47M Grade 32510, malleable iron or stainless steel with

copper, plain, stainless steel, or zinc finish.
H. Preset Concrete Inserts:  Continuous metal strut channel and spot inserts specifically designed

to be cast in concrete ceilings, walls, and floors.
1. Channel Material:  Use galvanized steel.
2. Manufacturer:  Same as manufacturer of metal strut channel framing system.

PART 3  EXECUTION
3.01 Examination

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 Installation
A. Install products in accordance with manufacturer's instructions.
B. Provide independent support from building structure.  Do not provide support from piping,

ductwork, conduit, or other systems.
C. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
D. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
E. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
F. Provide thermal insulated pipe supports complete with hangers and accessories.  Install

thermal insulated pipe supports during the installation of the piping system.
G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to support
equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on its
own weight for support.

H. Preset Concrete Inserts:  Use manufacturer-provided closure strips to inhibit concrete seepage
during concrete pour.

I. Secure fasteners according to manufacturer's recommended torque settings.
J. Remove temporary supports.
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3.03 Field Quality Control
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer.  Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 22 05 53
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Pipe markers.
C. Underground warning tape.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020.

1.03 SUBMITTALS
A. Product Data:  Provide manufacturers catalog literature for each product required.

PART 2  PRODUCTS
2.01 PLUMBING COMPONENT IDENTIFICATION GUIDELINE

A. Nameplates:
1. Heat exchangers, water heaters, and other heat transfer products.
2. Pumps, tanks, filters, water treatment devices, and other plumbing equipment products.

B. Pipe Markers:  3/4 inch diameter and higher.
2.02 NAMEPLATES

A. Description:  Laminated piece with up to three lines of text.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.

2.03 PIPE MARKERS
A. Comply with ASME A13.1.
B. Flexible Marker:  Factory fabricated, semi-rigid, preformed to fit around pipe or pipe covering;

minimum information indicating flow direction arrow and identification of fluid conveyed.
C. Flexible Tape Marker:  Flexible, vinyl film tape with pressure-sensitive adhesive backing and

printed markings.
D. Identification Scheme, ASME A13.1:

1. Primary:  External Pipe Diameter, Uninsulated or Insulated.
2. Secondary:  Color scheme per fluid service.

a. Water;  Potable, Cooling, Boiler Feed, and Other:  White text on green background.
2.04 UNDERGROUND WARNING TAPE

A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

B. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil, 0.004 inch.
C. Legend:  Type of service, continuously repeated over full length of tape.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive identification products.
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3.02 INSTALLATION
A. Install flexible nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply

with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
B. Install plastic pipe markers in accordance with manufacturer's instructions.
C. Install plastic tape pipe marker around pipe in accordance with manufacturer's instructions.
D. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above

buried pipe.
E. Apply ASME A13.1 Pipe Marking Rules:

1. Place pipe marker adjacent to changes in direction.
2. Place pipe marker adjacent each valve port and flange end.
3. Place pipe marker at both sides of floor and wall penetrations.
4. Place pipe marker every 25 to 50 feet interval of straight run.

END OF SECTION
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SECTION 22 07 19
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glass fiber insulation.
B. Jacketing and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus 2019, with Editorial
Revision (2023).

B. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2022a.
C. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel 2008 (Reapproved 2023).
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2023b.
E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2022a, with Editorial Revision (2023).
F. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with not less than three years of documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this

section ​and approved by manufacturer ​.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.06 FIELD CONDITIONS
A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER INSULATION
A. Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to

jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  650 degrees F.
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3. Maximum Moisture Absorption:  0.2 percent by volume.
B. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film;

moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm.
C. Vapor Barrier Lap Adhesive:  Compatible with insulation.
D. Indoor Vapor Barrier Finish:

1. Vinyl emulsion type acrylic, compatible with insulation, ​white ​ color.
2.03 JACKETING AND ACCESSORIES

A. PVC Plastic Jacket:
1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance

with ASTM E96/E96M.
d. Thickness:  10 mil, 0.010 inch.
e. Connections:  Brush on welding adhesive.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with North American Insulation Manufacturers Association (NAIMA)

National Insulation Standards.
C. Exposed Piping:  Locate insulation and cover seams in least visible locations.
D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing

longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.

 Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.
 Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

G. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
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3. Insert Location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
H. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at

supports, protrusions, and interruptions.  At fire separations, see Section 07 84 00.
I. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than ​10 feet ​ above

finished floor):  Finish with ​PVC jacket and fitting covers ​.
3.03 SCHEDULES

A. Plumbing Systems:
1. Domestic Hot Water Supply: Per IECC
2. Domestic Hot Water Recirculation: Per IECC.

END OF SECTION
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SECTION 22 10 05
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sanitary waste piping, buried within 5 feet of building.
B. Sanitary waste piping, above grade.
C. Domestic water piping, buried within 5 feet of building.
D. Domestic water piping, above grade.
E. Storm drainage piping, buried within 5 feet of building.

1. Storm drainage piping, above grade.
2. Natural gas piping, buried beyond 5 feet of building.
3. Natural gas piping, buried within 5 feet of building.
4. Pipe flanges, unions, and couplings.
5. Pipe hangers and supports.
6. Ball valves.
7. Butterfly valves.
8. Balancing valves.
9. Pressure reducing valves.
10. Strainers.

1.02 REFERENCE STANDARDS
A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2021.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.
D. ASME B31.1 - Power Piping 2022.
E. ASME B31.9 - Building Services Piping 2020.
F. ASSE 1003 - Water Pressure Reducing Valves for Potable Water Distribution Systems 2023.
G. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless 2022.
H. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings 2021.
I. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service 2023a.
J. ASTM B32 - Standard Specification for Solder Metal 2020.
K. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes 2020.
L. ASTM B68/B68M - Standard Specification for Seamless Copper Tube, Bright Annealed 2019.
M. ASTM B75/B75M - Standard Specification for Seamless Copper Tube 2020.
N. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.
O. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.
P. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and

Refrigeration Field Service 2020.
Q. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and

Copper Alloy Tube 2016.



ABEDON SENIOR CENTER - 100% CD

Plumbing Piping 22 10 05 - 2 

R. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper
Alloy Tube and Fittings 2016.

S. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings
2020a.

T. ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings 2020.

U. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic
Piping Systems 2020.

V. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings 2020.

W. ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for Outside
Diameter-Controlled Polyethylene Pipe and Tubing 2020.

X. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets 2020.

Y. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and
Fittings 2021.

Z. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

AA. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing 2023.
BB. ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings for

Use with Cross-Linked Polyethylene (PEX) and Polyethylene of Raised Temperature (PE-RT)
Tubing 2023a.

CC. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems 2018.
DD. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 2018,

with Editorial Revision (2020).
EE. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation 2018, with Amendment (2019).
FF. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends

2010, with Errata .
GG. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
HH. NSF 372 - Drinking Water System Components - Lead Content 2022.
II. PPI TR-4 - PPI HSB Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design Stress (HDS),

Strength Design Basis (SDB), Pressure Design Basis (PDB) and Minimum Required Strength
(MRS) Ratings for Thermoplastic Piping Materials or Pipe 2021.

JJ. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories. Provide

manufacturers catalog information. Indicate valve data and ratings.
B. Shop Drawings:  For non-penetrating rooftop supports, submit detailed layout developed for

this project, with design calculations for loadings and spacings.
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1.04 QUALITY ASSURANCE
A. Perform work in accordance with applicable codes.
B. Valves:  Manufacturer's name and pressure rating marked on valve body.
C. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor

regulations.
D. Welder Qualifications:  Certified in accordance with ASME BPVC-IX.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings. Maintain in place until

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing

sections of the work, and isolating parts of completed system.
1.06 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

B. Plenum-Installed Acid Waste Piping:  Flame-spread index equal or below 25 and smoke-spread
index equal or below 50 according to ASTM E84 or UL 723 tests.

2.02 SANITARY WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.03 SANITARY WASTE PIPING, ABOVE GRADE
A. Cast Iron Pipe:  ASTM A74, service weight.

1. Fittings:  Cast iron.
2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

2.04 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Copper Pipe:  ASTM B42, hard drawn.

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

B. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.
1. PPI TR-4 Pressure Design Basis:

a. 160 psig at maximum 73 degrees F.
b. 100 psig at maximum 180 degrees F.

2. Fittings:  Brass and copper.
3. Joints:  Mechanical compression fittings.
4. Joints:  ASTM F1960 cold-expansion fittings.

2.05 DOMESTIC WATER PIPING, ABOVE GRADE
A. Copper Pipe:  ASTM B88 (ASTM B88M), Type K (A), Drawn (H).
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1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

B. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.
1. PPI TR-4 Pressure Design Basis:

a. 100 psig at maximum 180 degrees F.
2. Fittings:  Brass and copper.
3. Joints:  Mechanical compression fittings.
4. Joints:  ASTM F1960 cold-expansion fittings.

2.06 STORM DRAINAGE PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.07 STORM DRAINAGE PIPING, ABOVE GRADE
A. Cast Iron Pipe:  ASTM A74 extra heavy weight.

1. Fittings:  Cast iron.
2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

2.08 NATURAL GAS PIPING, BURIED BEYOND 5 FEET OF BUILDING
A. Steel Pipe:  ASTM A53/A53M, Grade B, Type F, Schedule 40 black.

1. Fittings:  ASTM A234/A234M, wrought steel welding type, with AWWA C105/A21.5
polyethylene jacket or double layer, half-lapped 10 mil polyethylene tape.

2. Joints:  ASME B31.1, welded.
B. Polyethylene Pipe:  ASTM D2513, SDR 11.

1. Fittings:  ASTM D2683 or ASTM D2513 socket type.
2. Joints:  Fusion welded.

2.09 NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Steel Pipe:  ASTM A53/A53M, Grade B, Type F, Schedule 40 black.

1. Fittings:  ASTM A234/A234M, wrought steel welding type.
2. Joints:  ASME B31.1, welded.
3. Jacket:  AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10 mil

polyethylene tape.
2.10 GAS PIPING

A. Steel Pipe:  ASTM A53/A53M Schedule 40 black.
1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints:  Threaded or welded to ASME B31.1.

2.11 PIPE FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 inch and Under:

1. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.
B. Flanges for Pipe Sizes Over 1 inch:

1. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.
C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,

water impervious isolation barrier.
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2.12 PIPE HANGERS AND SUPPORTS
A. See Section 22 05 29 for additional requirements.
B. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.

C. Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
2. Hangers for Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.
3. Wall Support for Pipe Sizes to 3 inch:  Cast iron hook.

D. Plumbing Piping - Water:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
2. Hangers for Cold Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.

E. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Comply with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors:  Comply with ICC-ES AC01.
3. Concrete Screw Type Anchors:  Comply with ICC-ES AC193.
4. Masonry Screw Type Anchors:  Comply with ICC-ES AC106.

2.13 BALL VALVES
A. Construction, 4 inch and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze or ductile iron

body, 304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing box
ring, blow-out proof stem, lever handle with balancing stops, threaded or grooved ends with
union.

2.14 BALANCING VALVES
A. Construction:  Class 125, brass or bronze body with union on inlet and outlet, temperature and

pressure test plug on inlet and outlet, blowdown/backflush drain.
B. Manual Operated Y-Pattern Globe, Size 1/2 to 2 inch:

1. Class 125, brass or bronze body, multi-turn handwheel, memory stop, variable orifice,
soldered connections, dual PT (hot and cold pressure-temperature) test ports for 300 psi,
minus 4 to 250 deg F WOG service.

C. Calibration:  Control flow within five percent of selected rating, over operating pressure range
of 10 times minimum pressure required for control, maximum minimum pressure 3.5 psi.

2.15 PRESSURE REDUCING VALVES
A. 2 inch and Smaller:

1. ASSE 1003, bronze body, stainless steel, and thermoplastic internal parts, fabric reinforced
diaphragm, strainer, threaded single union ends.

2. Pressure Reducing Pilot-Operator:
a. Operating Range:  5 to 50 psi.
b. Connected into brass or bronze pilot piping and fittings.
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c. Fixed flow restrictor, pressure gauges, and isolation valves.
2.16 STRAINERS

A. Size 1/2 inch to 3 inch:
1. Class 150, threaded forged bronze Y-pattern body, stainless steel perforated mesh screen

with cap, and rated for 150 psi, 250 deg F WOG service.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
3.02 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to

walls.
D. Group piping whenever practical at common elevations.
E. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings.
F. Provide access where valves and fittings are not exposed.
G. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using specified

solder, and flux meeting ASTM B813; in potable water systems use flux also complying with NSF
61 and NSF 372.

H. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
I. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.
2. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent

work.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe

movement without disengagement of supported pipe.
5. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
3.04 APPLICATION

A. Install ​ball ​ valves for shut-off and to isolate equipment, part of systems, or vertical risers.
B. Install ​flow control with shutoff ​ valves for throttling, bypass, or manual flow control services.
C. Provide flow controls in water recirculating systems where indicated.

3.05 SCHEDULES
A. Pipe Hanger Spacing:

1. Metal Piping:
a. Pipe Size:  1/2 inch to 1-1/4 inch:
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1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

b. Pipe Size:  1-1/2 inch to 2 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  3/8 inch.

2. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.
2) Hanger Rod Diameter:  3/8 inch.

END OF SECTION
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SECTION 22 10 06
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Drains.
B. Cleanouts.
C. Hose bibbs.
D. Backwater valves.
E. Backflow preventers.
F. Water hammer arrestors.
G. Mixing valves.
H. Floor drain trap seals.
I. Exterior penetration accessories.

1.02 REFERENCE STANDARDS
A. ASME A112.6.3 - Floor and Trench Drains 2019.
B. ASME A112.6.4 - Roof, Deck, and Balcony Drains 2022.
C. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers 2023.
D. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention

Assemblies 2021.
E. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
F. NSF 372 - Drinking Water System Components - Lead Content 2022.
G. PDI-WH 201 - Water Hammer Arresters 2017.

1.03 SUBMITTALS
A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.
B. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with not less than three years documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept specialties on site in original factory packaging.  Inspect for damage.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and
NSF 372 for maximum lead content.

2.02 DRAINS
A. Roof Drains:

1. Assembly:  ASME A112.6.4.
2. Body:  Lacquered cast iron with sump.
3. Strainer:  Removable polyethylene dome with vandal proof screws.

B. Floor Drain:
1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double drainage

flange, weep holes, reversible clamping collar, and round, adjustable nickel-bronze strainer.
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C. Floor Sink:
1. Lacquered cast iron body with dome strainer and seepage flange.

2.03 CLEANOUTS
A. Cleanouts at Exterior Surfaced Areas (DCO): See drawings for specification.
B. Cleanouts at Interior Finished Floor Areas (FCO): See drawings for specification.
C. Cleanouts at Interior Finished Wall Areas (WCO):See drawings for specification.

2.04 HOSE BIBBS
A. Interior Hose Bibbs:

1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread
spout, chrome-plated where exposed with handwheel, integral vacuum breaker in
compliance with ASSE 1011.

2.05 BACKWATER VALVES
A. Cast Iron Backwater Valves:  ASME A112.6.4; lacquered cast iron body and cover, brass valve,

extension sleeve, and access cover.
2.06 BACKFLOW PREVENTERS

A. Reduced Pressure Backflow Preventer Assembly:
1. ASSE 1013; cast bronze body and stainless steel springs; two independently operating,

spring loaded check valves; diaphragm type differential pressure relief valve located
between check valves; third check valve that opens under back pressure in case of
diaphragm failure, and non-threaded vent outlet.

2. Size:  ​3/4 to 2 inch ​ assembly with threaded ​gate valves ​.
2.07 WATER HAMMER ARRESTORS

A. Water Hammer Arrestors:
1. ​Copper ​ construction, ​bellows ​ type sized in accordance with PDI-WH 201, precharged

suitable for operation in temperature range ​minus 100 to 300 degrees F​ and maximum ​250
psi ​ working pressure.

2.08 MIXING VALVES
A. Thermostatic Mixing Valves:

1. Valve:  Chrome-plated cast brass body, stainless steel or copper alloy bellows, integral
temperature adjustment.

2. Accessories:
a. Check valve on inlets.
b. Volume control shut-off valve on outlet.
c. Stem thermometer on outlet.

2.09 FLOOR DRAIN TRAP SEALS
A. Description:  Push-fit EPDM or silicone fitting with a one-way membrane.

2.10 EXTERIOR PENETRATION ACCESSORIES
A. Roof Drain Outlet Pipe Connection:  Drain seal to connect roof drain to drain piping.
B. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as

required to preserve integrity of roofing system and maintain roof warranty; suitable for piping,
cables, and roofing system to be installed; designed to accommodate existing penetrations
where applicable.
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PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with

mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage
system.

C. Encase exterior cleanouts in concrete flush with grade.
D. Install floor cleanouts at elevation to accommodate finished floor.
E. Install approved potable water protection devices on plumbing lines where contamination of

domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

F. Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to ​lavatory sinks or washing machine outlets ​.

G. Install air chambers on hot and cold water supply piping to each fixture or group of fixtures
(each washroom).  Fabricate same size as supply pipe or 3/4 inch minimum, and minimum 18
inches long.

END OF SECTION
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush valve water closets.
B. Wall hung urinals.
C. Lavatories.
D. Wall-hung, solid surface, multistation lavatory units.
E. Sinks.
F. Under-lavatory pipe supply covers.
G. Bottle filling drinking fountains.
H. Bi-level, electric water coolers.
I. Mop sinks.
J. Service sinks.

1.02 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
B. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained

Mechanical Refrigeration 2008 (Reaffirmed 2013).
C. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use

1997 (Reaffirmed 2017).
D. ASME A112.18.1 - Plumbing Supply Fittings 2018, with Errata.
E. ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible Fixtures

2011 (Reaffirmed 2022).
F. ASME A112.19.2 - Ceramic Plumbing Fixtures 2018, with Errata.
G. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks 2022.
H. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices 2020.
I. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
J. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
K. NSF 372 - Drinking Water System Components - Lead Content 2022.

1.03 SUBMITTALS
A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,

trim, and finishes.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept fixtures on-site in factory packaging. Inspect for damage.
B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in

place to protect fixtures and prevent use.



ABEDON SENIOR CENTER - 100% CD

Plumbing Fixtures 22 40 00 - 2 

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.

B. Water Efficiency:  EPA WaterSense label is required for all water closets, urinals, lavatory
faucets, and showerheads.

2.02 REGULATORY REQUIREMENTS
A. Comply with applicable codes for installation of plumbing systems.

2.03 FLUSH VALVE WATER CLOSETS: SEE DRAWING FOR SPECIFICATION
A. Water Closets:

1. Vitreous china, ASME A112.19.2, floor mounted, siphon jet flush action, china bolt caps.
2. Flush Valve:  Exposed (top spud).
3. Flush Operation:  Sensor operated.
4. Handle Height:  44 inches or less.
5. Inlet Size:  1-1/2 inches.
6. Trapway Outlet:  4 inch.
7. Color:  White.

B. Flush Valves:
1. Valve Supply Size:  ​1-1/2 inches ​.
2. Valve Outlet Size:  1-1/2 inches.
3. Manual Operated:

a. Type:  ASME A112.18.1 or ASME A112.19.5; diaphragm type complete with vacuum
breaker stops, and accessories.

b. Supplied Volume Capacity:  ​1.0 gal ​ per flush.
4. Sensor-Operated:

a. Type:  ASME A112.19.5; chloramine-resistant clog-resistant dual-seat diaphragm valve
complete with vacuum breaker, stops and accessories.

b. Mechanism:  Solenoid-operated piston or electronic motor-actuated operator with
low-voltage powered infrared sensor, and mechanical override or override push
button.

c. Supplied Volume Capacity:  ​1.6 gal ​ per flush.
5. Exposed Type:  Chrome-plated, escutcheon, integral screwdriver stop.

2.04 TANK TYPE WATER CLOSETS: SEE DRAWINGS FOR SPECIFICATIONS.
A. Tank Type Water Closet Manufacturers: See drawings for specification.
B. Wall-Hung Bowl:

1. ASME A112.19.2; vitreous china, reverse trap, whirlpool action close-coupled closet
combination with regular rim, insulated vitreous china closet tank with fittings and lever
flushing valve, chrome plated bolt caps.

2. Water Consumption:  ​1.28 gal ​ per flush, maximum.
3. Handle Height:  44 inches or less.
4. Water Closet Carrier:
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a. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable
spud, lugs for floor and wall attachment, threaded fixture studs with nuts and
washers.

C. Floor-Mounted Bowl:
1. ASME A112.19.2; siphon jet, vitreous china, 16.5 inches high, close-coupled closet

combination with elongated rim, insulated vitreous china closet tank with fittings and lever
flushing valve, bolt caps, vandalproof cover locking device.

2. Water Consumption:  1.6 gal per flush, maximum.
3. Handle Height:  44 inches or less.

2.05 WALL HUNG URINALS:
A. Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.

1. Consumption Volume:  1.0 gal per flush, maximum.
2. Flush Valve:  Exposed (top spud).
3. Flush Operation:  Sensor operated.
4. Trapway Outlet:  Integral.
5. Supply Size:  3/4 inch.

B. Flush Valves:
1. Manual Operated:

a. Type:  ASME A112.18.1 or ASME A112.19.5; diaphragm type, complete with vacuum
breaker stops, and accessories.

b. Supplied Volume Capacity:  1.5 gal per flush.
2. Sensor-Operated:

a. Type:  ASME A112.19.5; chloramine-resistant, clog-resistant dual-seat diaphragm
valve with vacuum breaker, stops and accessories.

b. Mechanism:  Solenoid-operated piston or electronic motor-actuated operator with
low-voltage powered infrared sensor, and mechanical override or override push
button.

c. Supplied Volume Capacity:  1.2 gal per flush.
C. Urinal Carriers:

1. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded fixture studs for fixture hanger, bearing studs.

2.06 LAVATORIES: SEE DRAWING FOR SPECIFICATION
A. Wall-Hung Basin:

1. Carrier:
a. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall

attachment, threaded studs for fixture hanger, bearing plate and studs.
B. Thermostatic Mixing Valve:

1. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible stainless
steel connectors.

C. Lavatory Carrier:
1. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall

attachment, threaded studs for fixture hanger, bearing plate and studs.
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2.07 SINKS: SEE DRAWING FOR SPECIFICATION
2.08 UNDER-LAVATORY PIPE SUPPLY COVERS

A. General:
1. Insulate exposed drainage piping including hot, cold and tempered water supplies under

lavatories or sinks per ADA Standards.
2. Construction:  1/8 inch PVC with antimicrobial, antifungal and UV resistant properties.

a. Comply with ASME A112.18.9 for covers on accessible lavatory piping.
b. Comply with ICC A117.1.

2.09 BOTTLE FILLING DRINKING FOUNTAINS: SEE DRAWING FOR SPECIFICATION
A. Fountain:  Molded white reinforced glass fiber with underside vandal proof cowling, hooded

elevated anti-squirt bubbler with stream guard, automatic stream regulator, cross handle,
mounting bracket, screwdriver stop.

2.10 BI-LEVEL, ELECTRIC WATER COOLERS: SEE DRAWING FOR SPECIFICATION
A. Water Cooler:  Bi-level, electric, mechanically refrigerated; surface mounted, ADA compliant;

stainless steel top, vinyl on steel body, elevated anti-squirt bubbler with stream guard,
automatic stream regulator, push button, mounting bracket; integral air cooled condenser and
stainless steel grille.

1. Capacity:  8 gph of 50 degrees F water with inlet at 80 degrees F and room temperature of
90 degrees F, when tested in accordance with ASHRAE Std 18.

2. Electrical:  115 VAC, 60 Hertz compressor, 6 foot cord and plug for connection to electric
wiring system including grounding connector.

B. Bottle Filler:  Materials to match fountain.
2.11 MOP SINK: SEE DRAWING FOR SPECIFICATION

A. Dimensions:  As indicated on drawings.
B. Accessories:

1. Hose clamp hanger.
2. Mop hanger.

2.12 SERVICE SINKS: SEE DRAWING FOR SPECIFICATION
A. Two-Lever Handle Service Faucet:

1. Spray Type:  Full stream spray at 1.8 gpm, maximum.
2. ASME A112.18.1, ADA Standards, and NSF 61 compliant assembly.
3. Materials:  Ceramic disc cartridge valve on brass body with polished chrome finish.

B. Accessories:
1. Mop hanger.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
B. Confirm that millwork is constructed with adequate provision for the installation of counter top

lavatories and sinks.
3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.
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3.03 INSTALLATION
A. Install each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome plated rigid or flexible supplies to fixtures with ​screwdriver ​ stops, reducers,

and escutcheons.
C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.
E. Solidly attach water closets to floor with lag screws. Lead flashing is not intended to hold fixture

in place.
3.04 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.

3.05 CLEANING
A. Clean plumbing fixtures and equipment.

3.06 PROTECTION
A. Protect installed products from damage due to subsequent construction operations.
B. Do not permit use of fixtures by construction personnel.
C. Repair or replace damaged products before Date of Substantial Completion.

3.07 SCHEDULES
A. Fixture Heights:  Install fixtures to heights above finished floor as indicated.

1. Water Closet:
a. Standard:  15 inches to top of bowl rim.
b. Accessible:  18 inches to top of seat.

2. Water Closet Flush Valves:
a. Standard:  11 inches min. above bowl rim.
b. Recessed:  10 inches min. above bowl rim.

3. Urinal:
a. Standard:  22 inches to top of bowl rim.
b. Accessible:  17 inches to top of bowl rim.

4. Lavatory:
a. Standard:  31 inches to top of basin rim.
b. Accessible:  34 inches to top of basin rim.

5. Drinking Fountain:
a. Child:  30 inches to top of basin rim.
b. Standard Adult:  40 inches to top of basin rim.

B. Fixture Rough-In
1. Water Closet (Flush Valve Type):

a. Cold Water:  1 Inch.
b. Waste:  4 Inch.
c. Vent:  2 Inch.

2. Water Closet (Tank Type):
a. Cold Water:  1/2 Inch.
b. Waste:  4 Inch.
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c. Vent:  2 Inch.
3. Urinal (Flush Valve Type):

a. Cold Water:  3/4 Inch.
b. Waste:  2 Inch.
c. Vent:  1-1/2 Inch.

4. Lavatory:
a. Hot Water:  1/2 Inch.
b. Cold Water:  1/2 Inch.
c. Waste:  1-1/2 Inch.
d. Vent:  1-1/4 Inch.

5. Sink:
a. Hot Water:  1/2 Inch.
b. Cold Water:  1/2 Inch.
c. Waste:  1-1/2 Inch.
d. Vent:  1-1/4 Inch.

6. Mop Sink:
a. Hot Water:  1/2 Inch.
b. Cold Water:  1/2 Inch.
c. Waste:  2 Inch.
d. Vent:  1-1/2 Inch.

7. Service Sink:
a. Hot Water:  1/2 Inch.
b. Cold Water:  1/2 Inch.
c. Waste:  3 Inch.
d. Vent:  1-1/2 Inch.

8. Drinking Fountain:
a. Cold Water:  1/2 Inch.
b. Waste:  1-1/4 Inch.
c. Vent:  1-1/4 Inch.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
1.02 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition 2016.
B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems

2008, with Errata (2019).
C. NEBB (TAB) - Procedural Standard for Testing Adjusting and Balancing of Environmental

Systems 2019.
D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing 2002.

1.03 SUBMITTALS
A. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Architect and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of

calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report format

use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.
6. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Project Architect.
g. Project Engineer.
h. Project Contractor.
i. Project altitude.
j. Report date.

B. Project Record Documents:  Record actual locations of flow measuring stations and balancing
valves and rough setting.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
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2. SMACNA (TAB).
B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work

prior to Substantial Completion of the project.
C. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion submit
AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy Management

Institute:  www.tabbcertified.org/#sle.
D. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.02 EXAMINATION
A. Verify that systems are complete and operable before commencing work.  Ensure the following

conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final

filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Provide additional balancing devices as required.
3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING
A. Ensure recorded data represents actual measured or observed conditions.
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B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored.  Set and lock memory stops.

C. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

3.06 AIR SYSTEM PROCEDURE
A. Adjust air handling and distribution systems to provide required or design supply, return, and

exhaust air quantities at site altitude.
B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area

of duct.
C. Measure air quantities at air inlets and outlets.
D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts

and noise.
E. Use volume control devices to regulate air quantities only to extend that adjustments do not

create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.
 Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

H. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

I. Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

3.07 SCOPE
A. Test, adjust, and balance the following:

1. Packaged Roof Top Heating/Cooling Units.
2. Fans.
3. Air Inlets and Outlets.

3.08 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.

B. Combustion Equipment:
1. Heat input.
2. Heat output.
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C. Cooling Coils:
1. Location.
2. Service.
3. Air flow, design and actual.
4. Entering air DB temperature, design and actual.
5. Entering air WB temperature, design and actual.
6. Leaving air DB temperature, design and actual.
7. Leaving air WB temperature, design and actual.

D. Heating Coils:
1. Location.
2. Service.
3. Air flow, design and actual.
4. Entering air temperature, design and actual.
5. Leaving air temperature, design and actual.

E. Air Moving Equipment:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Air flow, specified and actual.
6. Return air flow, specified and actual.
7. Outside air flow, specified and actual.
8. Total static pressure (total external), specified and actual.
9. Fan RPM.

F. Return Air/Outside Air:
1. Identification/location.
2. Design air flow.
3. Actual air flow.
4. Design return air flow.
5. Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8. Return air temperature.
9. Outside air temperature.

G. Exhaust Fans:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Air flow, specified and actual.
6. Total static pressure (total external), specified and actual.
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7. Inlet pressure.
8. Discharge pressure.
9. Fan RPM.

END OF SECTION
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SECTION 23 07 13
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Duct insulation.
B. Jacketing and accessories.

1.02 REFERENCE STANDARDS
A. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

2021a.
B. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus 2021.
C. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for

Commercial and Industrial Applications 2013 (Reapproved 2019).
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2023b.
E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2022a, with Editorial Revision (2023).
F. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section with not less than three years of documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this

section ​, documented experience ​​ and approved by manufacturer ​.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's
identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.

1.06 FIELD CONDITIONS
A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,

mastics, and insulation cements.
B. Maintain temperature during and after installation for minimum period of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, FLEXIBLE
A. Insulation:  ASTM C553; flexible, noncombustible blanket.
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1. ​'K' ​ value:  ​0.26 at 75 degrees F​, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  ​450 degrees F​.

B. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
2.03 JACKETING AND ACCESSORIES

A. Aluminum Jacket:
1. Comply with ASTM B209/B209M, Temper H14, minimum thickness of 0.016 inch with

factory-applied polyethylene and kraft paper moisture barrier on the inside surface.
PART 3  EXECUTION
3.01 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Insulated Ducts Conveying Air Below Ambient Temperature:

1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections,

and expansion joints.
D. Insulated Ducts Conveying Air Above Ambient Temperature:

1. Provide with or without standard vapor barrier jacket.
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of

insulation.
E. Exterior Applications:  Provide insulation with vapor barrier jacket. Cover with ​caulked

aluminum jacket with seams located on bottom side of horizontal duct section ​.
F. External Duct Insulation Application:

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.

2. Install without sag on underside of duct. Use adhesive or mechanical fasteners where
necessary to prevent sagging. Lift duct off trapeze hangers and insert spacers.

3.03 SCHEDULES
A. Outside Air Intake Ducts: Per IECC.
B. Supply Ducts: Per IECC.
C. Return Ducts: Per IECC.

END OF SECTION
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal ducts.
1.02 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2023.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2023b.
D. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements 2018, with

Editorial Revision (2020).
E. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 2018,

with Editorial Revision (2020).
F. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements 2017, with

Editorial Revision (2020).
G. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2024.
H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2020.

1.03 SUBMITTALS
A. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and configuration

prior to start of work for ​all ​ systems.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience, and approved
by manufacturer.

1.05 FIELD CONDITIONS
A. Do not install duct sealants when temperatures are less than those recommended by sealant

manufacturers.
B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance with
NFPA 90A and SMACNA (DCS) guidelines unless stated otherwise.

B. Provide metal duct unless otherwise indicated. Fibrous glass duct can be substituted at the
Contractor's option.

C. Acoustical Treatment:  Provide sound-absorbing liners and sectional silencers for metal-based
ducts in compliance with Section 23 33 19.

D. Duct Shape and Material in accordance with Allowed Static Pressure Range:
E. Duct Sealing and Leakage in accordance with Static Pressure Class:
F. Duct Fabrication Requirements:
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1. Duct and Fitting Fabrication and Support:  SMACNA (DCS) including specifics for
continuously welded round and oval duct fittings.

2. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated
operating pressures or pressure class.

3. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Where not possible and where rectangular elbows must be used, provide airfoil
turning vanes of perforated metal with glass fiber insulation.

4. Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining
is indicated.

5. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

6. Provide turning vanes of perforated metal with glass fiber insulation when an acoustical
lining is required.

7. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver
frame, provide blank-out panels sealing louver area around duct. Use same material as duct,
painted black on exterior side; seal to louver frame and duct.

2.02 METAL DUCTS
2.03 METAL DUCTS

A. Material Requirements:
1. Galvanized Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, with

G60/Z180 coating.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).
B. Install products following the manufacturer's instructions.
C. During construction, provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering the ductwork system.
D. Flexible Ducts:  Connect to metal ducts with ​adhesive plus sheet metal screws ​.
E. Duct sizes indicated are precise inside dimensions. For lined ducts, maintain sizes inside lining.
F. Locate ducts with sufficient space around equipment to allow normal operating and

maintenance activities.
G. Connect diffusers or light troffer boots to low pressure ducts ​​ with ​5 feet ​ maximum length of

flexible duct held in place with strap or clamp.
END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Combination fire and smoke dampers.
B. Duct access doors.
C. Duct test holes.
D. Fire dampers.
E. Flexible duct connectors.
F. Smoke dampers.
G. Volume control dampers.
H. Miscellaneous Products:

1. Duct opening closure film.
1.02 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2024.
B. NFPA 92 - Standard for Smoke Control Systems 2021, with Amendment.
C. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking

Operations 2024.
D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2020.
E. UL 33 - Safety Heat Responsive Links for Fire-Protection Service Current Edition, Including All

Revisions.
F. UL 555 - Standard for Fire Dampers Current Edition, Including All Revisions.
G. UL 555S - Standard for Smoke Dampers Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.
PART 2  PRODUCTS
2.01 COMBINATION FIRE AND SMOKE DAMPERS
2.02 DUCT ACCESS DOORS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.
2.03 DUCT TEST HOLES

A. Temporary Test Holes:  Cut or drill in ducts as required. Cap with neat patches, neoprene plugs,
threaded plugs, or threaded or twist-on metal caps.

2.04 FIRE DAMPERS
A. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.
B. Curtain Type Dampers:  Galvanized steel with interlocking blades. Provide stainless steel closure

springs and latches for horizontal installations. Configure with blades out of air stream except
for 1-inch pressure-class ducts up to 12 inches in height.
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C. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.05 FLEXIBLE DUCT CONNECTORS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Flexible Duct Connections:  Fabric crimped into metal edging strip.
C. Maximum Installed Length:  14 inch.

2.06 SMOKE DAMPERS
A. Fabricate in accordance with NFPA 90A and UL 555S, and as indicated.
B. Dampers:  UL Class 1 airfoil blade type smoke damper, normally open automatically operated

by pneumatic actuator.
C. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL

listed and labeled.
2.07 VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Single Blade Dampers:

1. Fabricate for duct sizes up to 6 by 30 inch.
2. Blade:  24 gauge, 0.0239 inch, minimum.

C. Multi-Blade Damper:  Fabricate consisting of opposed blades with maximum blade sizes 8 by 72
inches. Assemble center- and edge-crimped blades in prime-coated or galvanized-channel
frame with suitable hardware.

D. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

E. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or

adapters.
2.08 MISCELLANEOUS PRODUCTS

A. Duct Opening Closure Film:  Mold-resistant, self-adhesive film to keep debris out of ducts
during construction.

1. Thickness:  2 mils.
PART 3  EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96 Provide
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minimum 8 by 8 inch size access door for hand and shoulder access, or as indicated on
drawings. Provide minimum 4 by 4 inch size access door for balancing dampers only. Review
locations prior to fabrication.

D. Provide duct test holes where indicated and required for testing and balancing purposes.
E. Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations

indicated, where ducts and outlets pass through fire-rated components, and where required by
authorities having jurisdiction. Install with required perimeter mounting angles, sleeves,
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.
G. Demonstrate re-setting of fire dampers to Owner's representative.
H. Provide balancing dampers at points on supply, return, and exhaust systems where branches

are taken from larger ducts as required for air balancing. Install minimum two duct widths from
duct take-off.

I. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 34 16
CENTRIFUGAL HVAC FANS

PART 1  GENERAL
1.01 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings 2015 (Reaffirmed 2020).
B. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings

Program 2015.
C. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating

2016.
D. AMCA 300 - Reverberant Room Method for Sound Testing of Fans 2014.
E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data 2022.

1.02 SUBMITTALS
A. Product Data:  Provide data on centrifugal fans and accessories including fan curves with

specified operating point plotted, power, rpm, sound power levels for both fan inlet and outlet
at rated capacity, and electrical characteristics and connection requirements.

1.03 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect motors, shafts, and bearings from weather and construction dust.
1.05 FIELD CONDITIONS

A. Permanent fans may not be used for ventilation during construction.
PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Performance Ratings:  Determined in accordance with AMCA 210 and bearing the AMCA
Certified Rating Seal.

B. Sound Ratings:  AMCA 301, tested to AMCA 300, and bear AMCA Certified Sound Rating Seal.
2.02 WHEEL AND INLET

A. Backward Inclined:  Steel or aluminum construction with smooth curved inlet flange, heavy
back plate, backwardly curved blades welded or riveted to flange and backplate; cast iron hub
riveted to back plate and keyed to shaft with set screws.

B. Forward Curved:  Black enameled steel construction with inlet flange, backplate, shallow blades
with inlet and tip curved forward in direction of airflow, mechanically secured to flange and
back plate; steel hub swaged to backplate and keyed to shaft with set screw.

2.03 BEARINGS AND DRIVES
A. Bearings:  Heavy duty pillow block type, selfgreasing ball bearings, with ABMA STD 9 life at

50,000 hours.
B. Shafts:  Hot rolled steel, ground and polished, with keyway, protectively coated with lubricating

oil, and shaft guard.
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2.04 ACCESSORIES
A. Fixed Inlet Vanes:  Steel construction with fixed cantilevered inlet guide vanes welded to inlet

bell.
B. Inlet/Outlet Screens:  Galvanized steel welded grid.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide safety screen where inlet or outlet is exposed.
C. Provide backdraft dampers on exhaust fans located at discharge side; see Section 23 33 00.

END OF SECTION
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SECTION 23 37 00
AIR OUTLETS AND INLETS

PART 1  GENERAL
1.01 Section Includes

A. Diffusers:
1. Rectangular ceiling diffusers.
2. Slot ceiling diffusers.

B. Registers/grilles:
1. Ceiling-mounted, egg crate exhaust and return register/grilles.
2. Wall-mounted, supply register/grilles.

C. Goosenecks.
1.02 Reference Standards

A. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2020.
1.03 Submittals

A. Product Data:  Provide data for equipment required for this project. Review outlets and inlets
as to size, finish, and type of mounting prior to submission. Submit schedule of outlets and
inlets showing type, size, location, application, and noise level.

1.04 Quality Assurance
PART 2  PRODUCTS
2.01 Rectangular Ceiling Diffusers

A. Type:  Provide ​square, stamped, multi-core ​ diffuser to discharge air in ​360 degree, one way,
two way, and three way ​ pattern ​ with sectorizing baffles where indicated ​.

B. Connections:  Round.
C. Frame:  Provide ​inverted T-bar ​ type. ​​
D. Fabrication:  ​Aluminum ​ with ​baked enamel ​ finish.
E. Accessories:  Provide ​radial opposed blade ​ volume control damper; ​removable core, sectorizing

baffle, and safety chain ​ with damper adjustable from diffuser face.
2.02 Ceiling Slot Diffusers

A. Type:  Continuous ​______​ wide slot, ​as specified ​ slots wide, with adjustable vanes for left, right,
or vertical discharge ​; integral ceiling fire damper ​.

B. Color:  To be selected by Architect from manufacturer's standard range.
C. Plenum:  Integral, galvanized steel, insulated.

2.03 Ceiling Egg Crate Exhaust and Return Grilles
A. Type:  Egg crate style face consisting of ​1/2 by 1/2 by 1/2 inch ​ grid core.
B. Fabrication:  Grid core consists of aluminum with mill aluminum finish.
C. Frame:  Channel lay-in frame for suspended grid ceilings.
D. Accessories:  Provide ​45 degree angled eggcrate or other similar provisions for visual blocking

such as angled louver, 90 degree duct elbow, etc. ​.
2.04 Wall Supply Registers/Grilles

A. Type:  Streamlined and individually adjustable blades, ​3/4 inch ​ minimum depth, ​3/4 inch ​
maximum spacing with spring or other device to set blades, ​vertical ​ face, ​double ​ deflection.
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B. Fabrication:  Steel with 20 gauge, 0.0359 inch minimum frames and 22 gauge, 0.0299 inch
minimum blades, steel and aluminum with 20 gauge, 0.0359 inch minimum frame, or aluminum
extrusions, with factory baked enamel finish.

C. Damper:  Integral, gang-operated opposed blade type with removable key operator, operable
from face.

2.05 Goosenecks
A. Fabricate in accordance with  of minimum 18 gauge, 0.0598 inch galvanized steel.
B. Mount on minimum 12 inch high curb base where size exceeds 9 by 9 inch.

PART 3  EXECUTION
3.01 Installation

A. Install in accordance with manufacturer's instructions.
B. Check location of outlets and inlets and make necessary adjustments in position to comply with

architectural features, symmetry, and lighting arrangement.
C. Install diffusers to ductwork with air tight connection.
D. Provide balancing dampers on duct take-off to diffusers and grilles and registers, despite

whether dampers are specified as part of diffuser, or grille and register assembly.
3.02 Closeout Activities

A. Demonstrate operational system to Owner's representative.
B. Instruct Owner's representative to maintain system and use occupant controls or interfaces, as

required.
3.03 Protection

A. Protect installed products until completion of project.
B. Replace, repair, or touch-up damaged products before Substantial Completion.

END OF SECTION
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SECTION 23 38 13
COMMERCIAL-KITCHEN HOODS

PART 1  GENERAL
1.01 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar 2023.

B. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations 2024.

C. SMACNA (KVS) - Kitchen Ventilation Systems and Food Service Equipment Fabrication and
Installation Guidelines 2001.

D. UL 710 - Standard for Exhaust Hoods for Commercial Cooking Equipment Current Edition,
Including All Revisions.

1.02 SUBMITTALS
A. 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 instructions, adjusting and balancing methods.

B. Shop Drawings:  For each custom fabricated unit, provide drawings showing details of
construction, dimensions, and interfaces with adjacent construction.

C. Test Reports for Grease Extracting Hoods:  Provide test reports substantiating exhaust volume
ratings and grease extraction performance.

1.03 QUALITY ASSURANCE
A. Manufacturer Qualifications:

1. For grease extracting hoods, able to provide test data showing performance of hoods to be
provided.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.

PART 2  PRODUCTS
2.01 HOOD APPLICATIONS

A. Canopy-Style Cooking Hoods ​​:
1. Style:  ​Wall-attached canopy ​.
2. Type:  ​Grease extracting type, no water wash ​.
3. Exhaust Location:  Top.
4. Make-Up Air: ​ Introduced through perforated supply plenum .​
5. Mounting Height:  Bottom rim at ​Min. 78 inches ​ above finished floor.

2.02 HOOD CONSTRUCTION
A. Provide products that comply with NFPA 96, the requirements and recommendations of

SMACNA (KVS), and the requirements of the Authorities Having Jurisdiction.
B. Cooking Hoods:  Provide Type I hoods, with all external joints and seams continuously welded,

liquid-tight, and all internal joints, seams, and attachments sealed liquid-tight and grease-tight.
1. Provide fire extinguishing system for all cooking hoods.
2. Provide complete assemblies listed and labeled by UL under UL 710 for its intended use.
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3. Provide hoods and exhaust ducts rated for zero clearance to combustible construction.
C. Construction:  Materials, inside and out, are stainless steel complying with ASTM A666, Type

304, stretcher leveled; unless otherwise indicated.
1. Sheet Thickness:  18 gauge, 0.048 inch, minimum.
2. Fabrication:  Fabricate each individual hood in one piece, with all welds ground and finished

to match (inside and out); fabricate flat surfaces exposed to view as double-pan formed
panels with internal stiffener members.

3. Finish on Surfaces Exposed to View:  No.4 (brushed directional); provide stainless steel faces
on all sides exposed to view.

4. Finish on Concealed Surfaces:  No.4 or No.2B (dull, matte).
5. Duct Collars:  For exhaust and make-up air openings, provide duct collar welded to hood

unit; minimum of 8 inches extension from top or back face of unit, with minimum one inch
90 degree flange, unless otherwise indicated.

6. Access Panels:  Provide removable or hinged access panels sufficient for maintenance and
replacement of operating components inside unit; maximum width of 40 inches.

7. Supports:  Stainless steel mounting brackets, struts, and threaded hanger rods.
a. Hanger Rods:  3/8 inch diameter, minimum.
b. Hanger Spacing:  48 inches on center, maximum.
c. Attachment to Structure:  Mechanical fittings or inserts, stainless steel.

2.03 GREASE EXTRACTING HOODS
A. Grease Extracting Hoods:  Pre-engineered, factory-fabricated standard products; high-velocity

centrifugal grease extraction without requiring filters, cartridges, moving parts, removable
parts, or constantly running water, with grease collected in gutter piped to drain, and as
specified above.

1. Performance:  Remove 95 percent of extraneous matter in air stream at rated air velocity;
provide substantiation.

2. Grease Extracting Baffles:  Non-removable, adjustable for balancing.
3. Access Panels:  Provide removable panels, with handles, for access to exhaust plenum for

cleaning.
4. Label:  Provide permanent label indicating rated exhaust performance.

2.04 HOOD ACCESSORIES
A. Fire Extinguishing Systems:

1. Fire extinguishing system to comply with NFPA 96.
2. Exposed Piping Under Hood:  Stainless steel or chrome plated.
3. Exposed Piping Outside Hood:  Not permitted.
4. Nozzles:  Stainless steel or chrome plated brass.
5. Electrical Components:  Provide all components required for properly operating system,

including but not limited to wiring, raceways, contactors, circuit breakers, switches and
solenoids.

6. Fire Alarm System:  Provide connection point for building fire alarm system capable of
signaling system readiness and to generate signal when system is actuated.
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7. Manual Actuators:  Wall-mounted pull stations; provide one near each hood and one near
exit door.

B. Controls:
1. Fans:  Provide manual push button controls for starting and stopping fans and labeled

indicator lights showing fan status.
2. Fans:  Provide controls for fan operation by time clock, programmable by the week, capable

of maintaining time cycle after operation of manual push buttons.
3. Cooking Equipment:  Provide manual shutoff and reset button located where indicated;

combine with fire extinguishing actuation.
4. Fire Extinguishing System:  Provide automatic actuation complying with NFPA 96; provide

local and remote manual actuating stations clearly labeled "Hood Fire Protection"; upon
actuation of fire extinguishing system, automatically:
a. Shut off fans serving that hood.
b. Shut off fuel source to equipment under hood; actuate solenoid gas valves provided

as part of gas piping work.
c. Shut off electric power to equipment under hood; actuate contactors or switches

provided as part of electrical work.
d. Signal building fire alarm system; normally-open contacts.

C. Control Panels:  Factory assembled and pre-wired, ready for utility connections.
1. UL listed for use with specific hood.
2. Provide a single control panel combining all control functions for a particular hood, unless

otherwise indicated.
3. Provide a single control panel for each group of hoods served by a single exhaust fan.
4. Enclosures:  Flush-mounted; stainless steel, to match hood.
5. Provide indicator lights on control panel door showing status of fans and power supply.

D. Lights Inside Hoods:  Fluorescent and incandescent in quantity and locations indicated, in UL
listed vapor-proof fixtures, pre-wired to junction box on top of hood.

1. Locate switch for operating lights in locations indicated.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that overhead supports are installed in correct locations.
B. Do not begin installation until substrates have been properly prepared.
C. If substrate preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions and NFPA 96.
B. Install hoods level and plumb, securely fastened, with seismic restraints as specified, and free

of vibration during normal operation.
C. Weld hood duct collars to ductwork, liquid-tight.
D. Connect to utilities.
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3.03 SYSTEM STARTUP
A. Obtain the services of the manufacturer's representative experienced in the installation,

adjustment, and operation of the equipment to supervise the starting and adjusting of
equipment.

B. Prepare equipment for startup, start and operate equipment for sufficient period to verify
proper operation; correct equipment not operating correctly.

C. Demonstrate operation to Owner's designated personnel.
D. Demonstrate operation to authorities having jurisdiction if required by them; comply with their

requirements for demonstration.
E. Report deficiencies in writing to Architect.

END OF SECTION
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SECTION 23 74 16
PACKAGED ROOFTOP AIR-CONDITIONING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Packaged, small-capacity, rooftop air-conditioning units.
B. Packaged, intermediate-capacity, rooftop air-conditioning units.

1.02 REFERENCE STANDARDS
1.03 SUBMITTALS

A. Product Data:  Provide capacity and dimensions of manufactured products and assemblies
required for this project. Indicate electrical service with electrical characteristics and
connection requirements, and duct connections.

B. Shop Drawings:  Indicate capacity and dimensions of manufactured products and assemblies
required for this project. Indicate electrical service with electrical characteristics and
connection requirements, and duct connections.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect units from physical damage by storing off site until roof mounting curbs are in place
and ready for immediate installation of units.

PART 2  PRODUCTS
2.01 PACKAGED, SMALL-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS

A. General:  Roof mounted units having gas burner and electric refrigeration that are 6 tons and
smaller in capacity.

B. Description:  Self-contained, packaged, factory assembled and prewired, consisting of cabinet
 and frame, supply fan, return fan, heat exchanger and burner, heat recovery coil, controls, air
filters, refrigerant cooling coil and compressor, condenser coil and condenser fan.

C. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global
warming potential (GWP) of less than 50.

2.02 PACKAGED, INTERMEDIATE-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS
A. General:  Roof mounted units having gas burner and electric refrigeration that are 7.5 tons to

25 tons in capacity.
B. Description:  Self-contained, packaged, factory assembled and prewired, consisting of cabinet

 and frame, supply fan, return fan, heat exchanger and burner, heat recovery coil, controls, air
filters, refrigerant cooling coil and compressor, condenser coil and condenser fan.

C. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global
warming potential (GWP) of less than 50.



ABEDON SENIOR CENTER - 100% CD

Packaged Rooftop Air-Conditioning

Units
23 74 16 - 2 

2.03 PERFORMANCE REQUIREMENTS: S
2.04 CASING

A. Cabinet:  Steel with baked enamel finish, including access panels with screwdriver-operated
flush, cam type fasteners. Structural members to be minimum 18 gauge, 0.0478 inch, with
access doors or panels of minimum 20 gauge, 0.0359 inch.

B. Insulation:  1/2-inch thick, neoprene-coated glass fiber with edges protected from erosion.
2.05 FANS

A. Supply and Return Fan:  Forward curved centrifugal type, resiliently mounted with V-belt drive,
adjustable variable pitch pulley, and rubber isolated hinge mounted. Provide with high
efficiency motor or direct drive as indicated. Isolate complete fan assembly.

2.06 BURNERS
A. Gas Burner:  Atmospheric type burner with adjustable combustion air supply, pressure

regulator, gas valves, manual shut-off, intermittent spark or glow coil ignition, flame-sensing
device, and automatic 100 percent shutoff pilot.

B. Gas Burner Safety Controls:  Energize ignition, limit time for establishment of flame, prevent
opening of gas valve until pilot flame is proven, stop gas flow on ignition failure, energize
blower motor, and after airflow proven and slight delay, allow gas valve to open.

C. High Limit Control:  Temperature sensor with fixed stop at maximum permissible setting, de-
energize burner on excessive bonnet temperature, and energize burner when temperature
drops to lower safe value.

2.07 EVAPORATOR COIL
A. Provide copper tube aluminum fin coil assembly with galvanized drain pan and connection.
B. Provide capillary tubes or thermostatic expansion valves for units of 6 tons capacity and less,

and thermostatic expansion valves and alternate row circuiting for units 7.5 tons cooling
capacity and larger.

2.08 CONDENSER COIL
A. Provide copper tube aluminum fin coil assembly with subcooling rows and coil guard.
B. Provide direct drive propeller fans, resiliently mounted with fan guard, motor overload

protection, wired to operate with compressor. Provide high efficiency fan motors.
2.09 COMPRESSORS

A. Provide hermetic compressors, 3600 rpm maximum, resiliently mounted with positive
lubrication, crankcase heater, high and low pressure safety controls, motor overload
protection, suction and discharge service valves and gauge ports, and filter drier.

2.10 MIXED AIR CASING
A. Dampers:  Provide manual outside and return air dampers for fixed outside air quantity.

2.11 Air Filters:
A. 1-inch thick, glass fiber disposable media in metal frames.

2.12 OPERATING CONTROLS
A. Provide low voltage, adjustable room thermostat to control burner operation, compressor and

condenser fan, and supply fan to maintain temperature setting.
1. Include system selector switch heat-off-cool and auto-on fan control switch.
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B. Provide terminal strip on unit for connection of operating controls to remote panel by others.
Control to allow for two stages of heating and two stages cooling.

C. Provide remote-mounted auto-on fan control switch.
2.13 OPERATING CONTROLS - SINGLE ZONE UNITS

A. Electric solid state microcomputer-based room thermostat, ​ locate as indicated ​​ locate as
indicated ​.

B. Room thermostat to incorporate:
1. Automatic switching from heating to cooling.
2. Set up for four separate temperatures per day.
3. Programming based on weekdays, Saturday and Sunday.

C. Room thermostat display to include:
1. Actual room temperature.
2. Programmed temperature.
3. Time of day.
4. Day of week.

2.14 ROOF CURBS
A. Roof Mounting Curb:  14 inches high, galvanized steel, channel frame with gaskets, nailer strips.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that roof is ready to receive work and opening dimensions are as required by
manufacturer.

B. Verify that proper power supply is available.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Mount units on factory built roof mounting curb providing watertight enclosure to protect

ductwork and utility services. Install roof mounting curb level.
3.03 SYSTEM STARTUP

A. Prepare and start equipment. Adjust for proper operation.
END OF SECTION
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Service entrance cable.
C. Metal-clad cable.
D. Wiring connectors.
E. Electrical tape.
F. Heat shrink tubing.
G. Oxide inhibiting compound.
H. Wire pulling lubricant.

1.02 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft 2011 (Reapproved 2017).
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation 2004 (Reapproved 2020).
E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical

Purposes - Annealed and Intermediate Tempers 2005 (Reapproved 2021).
F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series

Aluminum Alloy for Subsequent Covering or Insulation 2018.
G. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape 2017.
H. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically

Insulating Rubber Tapes 2020.
I. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
J. NECA 104 - Standard for Installing Aluminum Building Wire and Cable 2012.
K. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable 2018.
L. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy

2021.
M. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And

Systems 2021.
N. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
O. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
P. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
Q. UL 267 - Outline of Investigation for Wire-Pulling Compounds Current Edition, Including All

Revisions.
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R. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.
S. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.
T. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.
U. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, Including

All Revisions.
V. UL 854 - Service-Entrance Cables Current Edition, Including All Revisions.
W. UL 1569 - Metal-Clad Cables Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors

and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

1.04 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.06 FIELD CONDITIONS
A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower

than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When
installation below this temperature is unavoidable, notify Architect and obtain direction before
proceeding with work.

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.
D. Underground feeder and branch-circuit cable is not permitted.
E. Armored cable is not permitted.
F. Metal-clad cable is ​permitted only as follows: ​

1. Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from junction boxes

to luminaires.
b. Where concealed in hollow stud walls, above accessible ceilings, and under raised

floors for branch circuits up to 20 A.
1) Exception:  Provide single conductor building wire in raceway for circuit

homerun from first outlet to panelboard.
2. In addition to other applicable restrictions, may not be used:
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a. Unless approved by Owner.
b. Where exposed to view.
c. Where exposed to damage.
d. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as

suitable for those locations.
e. For isolated ground circuits, unless provided with an additional isolated/insulated

grounding conductor.
G. Manufactured wiring systems are ​not permitted. ​

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductors and Cables Installed in Cable Tray:  Listed and labeled as suitable for cable tray use.
H. Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically indicated.
Substitution of aluminum conductors for copper is not permitted.  Conductor sizes indicated
are based on copper unless specifically indicated as aluminum.  Conductors designated with
the abbreviation "AL" indicate aluminum.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
4. Aluminum Conductors (only where specifically indicated or permitted for substitution):

 AA-8000 series aluminum alloy conductors recognized by ASTM B800 and compact
stranded in accordance with ASTM B801 unless otherwise indicated.

I. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

2. Control Circuits:  14 AWG.
J. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction.  Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.
3. Color Code:
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a. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

b. 240/120 V, 1 Phase, 3 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.
2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Description:  Single conductor insulated wire.
B. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.
D. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.
2.04 SERVICE ENTRANCE CABLE

A. Service Entrance Cable for Above-Ground Use:  NFPA 70, Type SE multiple-conductor cable
listed and labeled as complying with UL 854, Style R.

B. Conductor Stranding:  Stranded.
C. Insulation Voltage Rating:  600 V.

2.05 METAL-CLAD CABLE
A. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed

for use in classified firestop systems to be used.
B. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.
D. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.
E. Provide dedicated neutral conductor for each phase conductor.
F. Grounding:  Full-size integral equipment grounding conductor.
G. Armor:  Steel, interlocked tape.
H. Provide PVC jacket applied over cable armor.

2.06 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Wiring Connectors for Splices and Taps:
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1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression

connectors.
C. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

3. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

4. Aluminum Conductors:  Use compression connectors for all connections.
5. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for connections to

terminal screws.
6. Conductors for Control Circuits:  Use ​crimped terminals ​​ where connectors are required ​.

D. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

E. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

F. Mechanical Connectors:  Provide bolted type or set-screw type.
G. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
H. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable

for connection to be made.
2.07 ACCESSORIES

A. Electrical Tape:
1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed as

complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and
sunlight; suitable for continuous temperature environment up to 221 degrees F.

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with
UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

3. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

4. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

5. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.
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B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

D. Wire Pulling Lubricant:
1. Listed and labeled as complying with UL 267.
2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
3. Suitable for use at installation temperature.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

3.03 INSTALLATION
A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
6. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors

among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install aluminum conductors in accordance with NECA 104.
E. Install metal-clad cable (Type MC) in accordance with NECA 120.
F. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.



ABEDON SENIOR CENTER - 100% CD

Low-Voltage Electrical Power

Conductors and Cables
26 05 19 - 7 

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

G. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

H. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports
and methods approved by the authority having jurisdiction.  Provide independent support from
building structure.  Do not provide support from raceways, piping, ductwork, or other systems.

I. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or

insulation. Do not use hacksaw or wire cutters to cut armor.
J. Install conductors with a minimum of 12 inches of slack at each outlet.
K. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
L. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
M. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides,

and other contaminates. Do not use wire brush on plated connector surfaces.
5. Connections for Aluminum Conductors:  Fill connectors with oxide inhibiting compound

where not pre-filled by manufacturer.
6. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
7. Compression Connectors:  Secure connections using manufacturer's recommended tools

and dies.
N. Insulate splices and taps that are made with uninsulated connectors using methods suitable for

the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

1. Dry Locations:  Use ​insulating covers specifically designed for the connectors or electrical
tape ​.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape

or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
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2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer

covering of moisture sealing electrical tape.
3. Wet Locations:  Use heat shrink tubing.

O. Insulate ends of spare conductors using vinyl insulating electrical tape.
P. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

Q. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test is

required for all conductors. The resistance test for parallel conductors listed as optional is not
required.

C. Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground bars.
E. Ground rod electrodes.

1.02 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings 2022.
C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.
2. Coordinate the work with other trades to provide steel reinforcement complying with

specified requirements for concrete-encased electrode.
3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.
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2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where

present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Ground Rod Electrode(s):
a. Provide ​two electrodes ​ unless otherwise indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground

electrode.
c. Where location is not indicated, locate electrode(s) at least 5 feet outside building

perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

E. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:
1. Provide grounding electrode system for each separate building or structure.
2. Provide equipment grounding conductor routed with supply conductors.
3. For each disconnecting means, provide grounding electrode conductor to connect

equipment ground bus to grounding electrode system.
4. Do not make any connections and remove any factory-installed jumpers between neutral

(grounded) conductors and ground.
F. Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and other
normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

G. Communications Systems Grounding and Bonding:
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1. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
a. Bonding Jumper Size:  6 AWG, unless otherwise indicated or required.
b. Raceway Size:  3/4 inch trade size unless otherwise indicated or required.
c. Ground Bar Size:  1/4 by 2 by 12 inches unless otherwise indicated or required.

2.02 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors and
items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

D. Ground Bars:
1. Description:  Copper rectangular ground bars with mounting brackets and insulators.
2. Size:  As indicated.
3. Holes for Connections:  As indicated or as required for connections to be made.

E. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
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C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below
finished grade.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the items
to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with Section 26 05 53.
END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 Section Includes

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 Reference Standards
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products 2017.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2023.
C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel

2023.
D. MFMA-4 - Metal Framing Standards Publication 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.03 Quality Assurance
PART 2  PRODUCTS
2.01 Support and Attachment Components

A. General Requirements:
1. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.
b. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and hardware
as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where
applicable.

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported ​​. Include consideration for vibration, equipment operation, and shock loads where
applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

6. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

7. Steel Components:  Use corrosion-resistant materials suitable for environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
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b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps and clamps suitable for conduit or cable to be supported.

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.
D. Metal Channel/Strut Framing Systems:

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated
fittings, accessories, and hardware required for field assembly of supports.

2. Comply with MFMA-4.
E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.

1. Minimum Size, Unless Otherwise Indicated or Required:
a. Equipment Supports:  1/2-inch diameter.
b. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch diameter.
c. Single Conduit Larger than 1-inch (27 mm) Trade Size:  3/8-inch diameter.
d. Trapeze Support for Multiple Conduits:  3/8-inch diameter.
e. Outlet Boxes:  1/4-inch diameter.
f. Luminaires:  1/4-inch diameter.

F. Nonpenetrating Rooftop Supports for Low-Slope Roofs:
1. Description:  Steel pedestals with thermoplastic or rubber bases that rest on top of roofing

membrane, not requiring attachment to roof structure and not penetrating roofing
assembly, with support fixtures as specified.

2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing
assembly.

3. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated
for equivalent indoor hangers and supports.

4. Mounting Height:  Provide minimum clearance of 6 inches under supported component to
top of roofing.

G. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener

types indicated for specified applications.
2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.

PART 3  EXECUTION
3.01 Examination

A. Verify that field measurements are as indicated.



ABEDON SENIOR CENTER - 100% CD

Hangers and Supports for Electrical

Systems
26 05 29 - 3 

B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 Installation
A. Install products in accordance with manufacturer's instructions.
B. Install hangers and supports in accordance with NECA 1.
C. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
D. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Equipment Support and Attachment:

1. Use metal, fabricated supports or supports assembled from metal channel/strut to support
equipment as required.

2. Use metal channel/strut secured to studs to support equipment surface mounted on hollow
stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel/strut to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its
own weight for support.

H. Secure fasteners in accordance with manufacturer's recommended torque settings.
I. Remove temporary supports.

3.03 Field Quality Control
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Galvanized steel intermediate metal conduit (IMC).
C. Flexible metal conduit (FMC).
D. Liquidtight flexible metal conduit (LFMC).
E. Galvanized steel electrical metallic tubing (EMT).

1.02 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2020.
C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable 2014.
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.
I. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.
J. UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions.
K. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
L. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.
M. UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All Revisions.
N. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds

Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and
fittings.

B. Shop Drawings:
1. Include proposed locations of roof penetrations and proposed methods for sealing.

1.04 QUALITY ASSURANCE
A. Product Listing Organization Qualifications:  Organization recognized by OSHA as Nationally

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70,
manufacturer's instructions, and product listing.
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B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, ​​comply with the
most restrictive requirements ​​. Where conduit type for a particular application is not specified,
​​EMT ​​.

C. Underground:
1. Under Slab on Grade:  Use ​galvanized steel rigid metal conduit or intermediate metal

conduit (IMC) ​.
2. Exterior, Direct-Buried:  Use ​​​galvanized steel rigid metal conduit or intermediate metallic

conduit (IMC) ​​​.
3. Where steel conduit emerges from concrete into soil, use ​corrosion protection tape ​ to

provide supplementary corrosion protection for a minimum of ​4 inches ​ on either side of
where conduit emerges ​​.

D. Concealed Within Hollow Stud Walls:  Use ​electrical metallic tubing (EMT) ​.
E. Concealed Above Accessible Ceilings:  Use ​electrical metallic tubing (EMT) ​.
F. Interior, Damp or Wet Locations:  Use ​electrical metallic tubing (EMT) ​.
G. Exposed, Interior, Not Subject to Physical Damage:  Use ​electrical metallic tubing (EMT) ​.
H. Exposed, Interior, Subject to Physical Damage:  Use ​intermediate metal conduit (IMC) ​.

1. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication rooms or

closets.
I. Exposed, Exterior:  Use ​intermediate metal conduit (IMC) ​.
J. Flexible Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit (FMC).

1. Maximum Length:  6 feet.
K. Flexible Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit (FMC).
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit (LFMC).
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Motors.
2.02 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70.
B. Provide conduit, fittings, supports, and accessories required for complete raceway system.
C. Provide products listed, classified, and labeled as suitable for purpose intended.
D. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  ​3/4 inch (21 mm) ​ trade size.
2. Branch Circuit Homeruns:  3/4-inch trade size.
3. Control Circuits:  1/2-inch trade size.
4. Flexible Connections to Luminaires:  ​1/2 inch (16 mm) ​ trade size.
5. Underground, Interior:  3/4-inch trade size.
6. Underground, Exterior:  1-inch trade size.

E. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.
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2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI

C80.1 and listed and labeled as complying with UL 6.
B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B or UL 6.

2. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including set
screw and compression/gland types, are not permitted.

2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)
A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with

ANSI C80.6 and listed and labeled as complying with UL 1242.
B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B or UL 1242.

2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including set

screw and compression/gland types, are not permitted.
2.05 FLEXIBLE METAL CONDUIT (FMC)

A. Description:  NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled as
complying with UL 1, and listed for use in classified firestop systems.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL

514B.
2. Material:  Use steel or malleable iron.

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit

listed and labeled as complying with UL 360.
B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.

2. Material:  Use steel or malleable iron.
2.07 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with ANSI
C80.3 and listed and labeled as complying with UL 797.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL

514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.
4. Damp or Wet Locations, Where Permitted:  Use fittings listed for use in wet locations.
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2.08 ACCESSORIES
A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil, 0.020 inch.
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive compound listed as

complying with UL 2419; suitable for use with conduit to be installed.
C. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250

lbf.
D. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as

required to preserve integrity of roofing system and maintain roof warranty; suitable for
conduits and roofing system to be installed; designed to accommodate existing penetrations
where applicable.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in accordance with NECA 1.
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install intermediate metal conduit (IMC) in accordance with NECA 101.
E. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conceal conduits unless specifically indicated to be exposed.
4. Arrange conduit to maintain adequate headroom, clearances, and access.
5. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull

points.
6. Arrange conduit to provide no more than 150 feet between pull points.
7. Maintain minimum clearance of 6 inches between conduits and piping for other systems.

F. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction; see Section 26 05 29.
2. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system.

Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.
G. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.
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3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
6. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded

edges at conduit terminations to protect conductors.
7. Secure joints and connections to provide mechanical strength and electrical continuity.

H. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
6. Make penetrations for roof-mounted equipment within associated equipment openings and

curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

I. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where conduits are subject to earth movement by settlement or frost.

J. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not

limited to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:
a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior

spaces.
K. Provide pull string in each empty conduit and in conduits where conductors and cables are to

be installed by others. Leave minimum slack of 12 inches at each end.
L. Provide grounding and bonding; see Section 26 05 26.
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3.03 FIELD QUALITY CONTROL
A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
B. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide

protection from entry of moisture and foreign material and do not remove until ready for
installation of conductors.

END OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull boxes.
B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.

1.02 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable 2014.
E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013

(Reaffirmed 2020).
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current Edition,

Including All Revisions.
H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition,

Including All Revisions.
I. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.
J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected
conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
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1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets and

enclosures, boxes for hazardous (classified) locations, floor boxes, and underground
boxes/enclosures.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull

Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 514A.
9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 514A;

furnish with threaded hubs.
10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and weight

of load to be supported; furnished with fixture stud to accommodate mounting of luminaire
where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

12. Minimum Box Size, Unless Otherwise Indicated:
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a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by
1-1/2 inch deep (100 by 38 mm) trade size.

b. Communications Systems Outlets:  4 inch square by 2-1/8 inch (100 by 54 mm) trade
size.

13. Wall Plates:  Comply with Section 26 27 26.
C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:
3. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
E. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
F. Box Locations:

1. Unless dimensioned, box locations indicated are approximate.
2. Locate boxes so that wall plates do not span different building finishes.
3. Locate boxes so that wall plates do not cross masonry joints.
4. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
5. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
6. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
G. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using suitable
supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other systems.

H. Install boxes plumb and level.
I. Flush-Mounted Boxes:
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1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that
front edge of box or associated raised cover is not set back from finished surface more than
1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or associated
raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

J. Install boxes as required to preserve insulation integrity.
K. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
L. Close unused box openings.
M. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
N. Provide grounding and bonding in accordance with Section 26 05 26.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Underground warning tape.

1.02 REFERENCE STANDARDS
A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011 (Reaffirmed

2017).
B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

1.03 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Existing Work:  Unless specifically excluded, identify existing elements to remain that are not
already identified in accordance with specified requirements.

B. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
a. Enclosed switches ​

1) Identify power source and circuit number. Include location when not within
sight of equipment.

2) Identify load(s) served. Include location when not within sight of equipment.
2. Use voltage marker to identify highest voltage present for each piece of electrical

equipment.
C. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
2. Use ​identification label ​ to identify color code for ungrounded ​ and grounded ​ power

conductors ​ inside door or enclosure ​ at each piece of feeder or branch-circuit distribution
equipment ​​.

3. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:
a. At each source and load connection.

D. Identification for Raceways:
1. Use voltage markers to identify highest voltage present for accessible conduits at maximum

intervals of 20 feet.
2. Use underground warning tape to identify underground raceways.
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E. Identification for Luminaires:
1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency

power system.
2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Materials:

a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for

exterior use.
2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
3. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.
B. Identification Labels:

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. Equipment Designation:  1/2 inch.
5. Color:

a. Normal Power System: White text on black background.
D. Format for Receptacle Identification:

1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

E. Format for Fire Alarm Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Designation indicated and device zone or address.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Red text on white background.

2.03 WIRE AND CABLE MARKERS
A. Markers for Conductors and Cables:  Use ​wrap-around self-adhesive vinyl cloth, wrap-around

self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, or vinyl split sleeve ​ type
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markers suitable for the conductor or cable to be identified.
B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable ties.
C. Legend:  Power source and circuit number or other designation indicated.
D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise

indicated.
E. Minimum Text Height:  1/8 inch.
F. Color:  Black text on white background unless otherwise indicated.

2.04 VOLTAGE MARKERS
A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or

vinyl snap-around type markers.
B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or

self-adhesive vinyl cloth type markers.
C. Minimum Size:

1. Markers for Equipment:  1 1/8 by 4 1/2 inches.
2. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified.

D. Legend:
1. Markers for Voltage Identification:  Highest voltage present.

E. Color:  Black text on orange background unless otherwise indicated.
2.05 UNDERGROUND WARNING TAPE

A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

B. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.
C. Legend:  Type of service, continuously repeated over full length of tape.
D. Color:

PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Interior Components:  Legible from the point of access.
6. Conduits:  Legible from the floor.
7. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior

surfaces using self-adhesive backing or epoxy cement.
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E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 3 inches below
finished grade.

G. Mark all handwritten text, where permitted, to be neat and legible.
3.03 FIELD QUALITY CONTROL

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of
improper adhesion.

END OF SECTION
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.
B. Sequencing:

1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.

1.04 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS
2.01 MATERIALS

A. Disconnect Switches:  As specified in Section 26 28 16.16 and in individual equipment sections.
B. Wiring Devices:  As specified in Section 26 27 26.
C. Wire and Cable:  As specified in Section 26 05 19.
D. Boxes:  As specified in Section 26 05 33.16.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit

with watertight connectors in damp or wet locations.
C. Connect heat producing equipment using wire and cable with insulation suitable for

temperatures encountered.
D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and

equipment connection boxes.
G. Install disconnect switches, controllers, control stations, and control devices to complete

equipment wiring requirements.
H. Install terminal block jumpers to complete equipment wiring requirements.
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I. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

END OF SECTION
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SECTION 26 09 23
LIGHTING CONTROL DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Occupancy sensors.
B. Time switches.
C. Outdoor photo controls.
D. Daylighting controls.

1.02 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. UL 773A - Nonindustrial Photoelectric Switches for Lighting Control Current Edition, Including

All Revisions.
F. UL 916 - Energy Management Equipment Current Edition, Including All Revisions.
G. UL 917 - Clock-Operated Switches Current Edition, Including All Revisions.
H. UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
1.04 SUBMITTALS

A. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.

B. Shop Drawings:
1. Occupancy Sensors:  Provide lighting plan indicating location, model number, and

orientation of each occupancy sensor and associated system component.
2. Daylighting Controls:  Provide lighting plan indicating location, model number, and

orientation of each photo sensor and associated system component.
C. Field Quality Control Reports.
D. Project Record Documents:  Record actual installed locations and settings for lighting control

devices.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND PROTECTION
A. Store products in a clean, dry space in original manufacturer's packaging in accordance with

manufacturer's written instructions until ready for installation.
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1.07 FIELD CONDITIONS
PART 2  PRODUCTS
2.01 LIGHTING CONTROL DEVICES -  GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,

hardware, components, accessories, etc. as required for a complete operating system.
2.02 OCCUPANCY SENSORS

A. All Occupancy Sensors:
1. Description:  Factory-assembled commercial specification grade devices for indoor use

capable of sensing both major motion, such as walking, and minor motion, such as small
desktop level movements, according to published coverage areas, for automatic control of
load indicated.

2. Sensor Technology:
a. Passive Infrared (PIR) Occupancy Sensors:  Designed to detect occupancy by sensing

movement of thermal energy between zones.
b. Ultrasonic Occupancy Sensors:  Designed to detect occupancy by sensing frequency

shifts in emitted and reflected inaudible sound waves.
c. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to detect

occupancy using a combination of both passive infrared and ultrasonic technologies.
3. Provide LED to visually indicate motion detection with separate color LEDs for each sensor

type in dual technology units.
4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant

presence is detected and to turn load off when no occupant presence is detected during an
adjustable turn-off delay time interval.

5. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.
6. Sensitivity:  Field adjustable.
7. Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting, low-

voltage lighting with electronic and magnetic transformers, fluorescent lighting with
electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

8. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load indicated
on drawings.

B. Wall Switch Occupancy Sensors:
1. All Wall Switch Occupancy Sensors:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Operation:  Field selectable to operate either as occupancy sensor (automatic on/off)
or as vacancy sensor (manual-on/automatic off).

c. Manual-Off Override Control:  When used to turn off load while in automatic-on
mode, unit to revert back to automatic mode after no occupant presence is detected
during the delayed-off time interval.
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2. Passive Infrared (PIR) Wall Switch Occupancy Sensors:  Capable of detecting motion within
an area of 900 square feet.

3. Ultrasonic Wall Switch Occupancy Sensors:  Capable of detecting motion within an area of
400 square feet.

4. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors:  Capable of
detecting motion within an area of 900 square feet.

C. Wall Dimmer Occupancy Sensors:
1. General Requirements:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
dimming control capability , and no leakage current to load in off mode.

b. Operation:  Field selectable to operate either as occupancy sensor (automatic on/off)
or as vacancy sensor (manual-on/automatic off).

c. Dimmer:  Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

D. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:

a. Description:  Low profile occupancy sensors designed for ceiling installation.
b. Unless otherwise indicated or required to control the load indicated on drawings,

provide low voltage units, for use with separate compatible accessory power packs.
2. Passive Infrared (PIR) Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

3. Ultrasonic Ceiling Mounted Occupancy Sensors:
a. Standard Range Sensors:  Capable of detecting motion within an area of 500 square

feet at a mounting height of 9 feet, with a field of view of 360 degrees.
4. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

E. Power Packs for Low Voltage Occupancy Sensors:
1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay

compatible with specified low voltage occupancy sensors for switching of line voltage loads.
2. Provide quantity and configuration of power and slave packs with all associated wiring and

accessories as required to control the load indicated on drawings.
3. Input Supply Voltage:  Dual rated for 120/277 V ac.
4. Load Rating:  As required to control the load indicated on drawings.

2.03 TIME SWITCHES
A. Digital Electronic Time Switches:

1. Description:  Factory-assembled solid state programmable controller with LCD display, listed
and labeled as complying with UL 916 or UL 917.
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2. Program Capability:
3. Schedule Capacity:  Not less than 16 programmable on/off operations.
4. Provide automatic daylight savings time and leap year compensation.
5. Provide power outage backup to retain programming and maintain clock.
6. Manual override:  Capable of overriding current schedule both permanently and temporarily

until next scheduled event.
7. Input Supply Voltage:  As indicated on the drawings.
8. Output Switch Configuration:  As required to control the load indicated on drawings.
9. Provide lockable enclosure; environmental type per NEMA 250 as specified for the following

installation locations:
2.04 OUTDOOR PHOTO CONTROLS

A. Stem-Mounted Outdoor Photo Controls:
1. Description:  Direct-wired photo control unit with threaded conduit mounting stem and

field-adjustable swivel base, listed and labeled as complying with UL 773A.
2. Housing:  Weatherproof, impact resistant polycarbonate.
3. Photo Sensor:  Cadmium sulfide.
4. Provide external sliding shield for field adjustment of light level activation.
5. Light Level Activation:  1 to 5 footcandles turn-on and 3 to 1 turn-off to turn-on ratio with

delayed turn-off.
6. Voltage:  As required to control the load indicated on the drawings.
7. Failure Mode:  Fails to the on position.
8. Load Rating:  As required to control the load indicated on the drawings.

2.05 DAYLIGHTING CONTROLS
A. System Description:  Control system consisting of photo sensors and compatible control

modules and power packs, contactors, or relays as required for automatic control of load
indicated according to available natural light; capable of integrating with occupancy sensors
and manual override controls.

B. Daylighting Control Photo Sensors:  Low voltage class 2 photo sensor units with output signal
proportional to the measured light level and provision for zero or offset based signal.

1. Sensor Type:  Filtered silicon photo diode.
2. Sensor Range:

a. Indoor Photo Sensors:  5 to 100 footcandles.
C. Daylighting Control Dimming Modules for Low Voltage Sensors:  Low voltage class 2 control unit

compatible with specified photo sensors and with specified dimming ballasts, for both
continuous dimming of compatible dimming ballasts and switching of compatible power packs,
contactors, or relays in response to changes in measured light levels according to selected
settings.

1. Operation:  Unless otherwise indicated, specified load to be continuously brightened as not
enough daylight becomes available and continuously dimmed as enough daylight becomes
available.

2. Control Capability:  Capable of controlling up to three separately programmable channels,
with up to 50 ballasts per channel.
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3. Dimming and Fade Rates:  Adjustable from 5 to 60 seconds.
4. Cut-Off Delay:  Selectable and adjustable from 0 to 20 minutes.

D. Power Packs for Low Voltage Daylighting Control Modules:
1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay

compatible with specified low voltage daylighting control modules for switching of line
voltage loads. Provide quantity and configuration of power and slave packs with all
associated wiring and accessories as required to control the load indicated on drawings.

2. Input Supply Voltage:  Dual rated for 120/277 V ac.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices

or wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

lighting control devices.
F. Verify that the service voltage and ratings of lighting control devices are appropriate for the

service voltage and load requirements at the location to be installed.
G. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Install lighting control devices in accordance with NECA 1 (general workmanship) and, where

applicable, NECA 130, including mounting heights specified in those standards unless otherwise
indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of lighting control devices provided under this section.

C. Install lighting control devices in accordance with manufacturer's instructions.
D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to

branch circuit equipment grounding conductor and to outlet box with bonding jumper.
E. Install lighting control devices plumb and level, and held securely in place.
F. Where required and not furnished with lighting control device, provide wall plate in accordance

with Section 26 27 26.
G. Provide required supports in accordance with Section 26 05 29.
H. Where applicable, install lighting control devices and associated wall plates to fit completely

flush to mounting surface with no gaps and rough opening completely covered without strain
on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

I. Occupancy Sensor Locations:
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1. Location Adjustments:  Within the design intent, reasonably minor adjustments to locations
may be made in order to optimize coverage and avoid conflicts or problems affecting
coverage.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 4 feet from air supply ducts or other sources of heavy air flow and as per
manufacturer's recommendations, in order to minimize false triggers.

J. Outdoor Photo Control Locations:
1. Where possible, locate outdoor photo controls with photo sensor facing north. If north

facing photo sensor is not possible, install with photo sensor facing east, west, or down.
2. Locate outdoor photo controls so that photo sensors do not face artificial light sources,

including light sources controlled by the photo control itself.
K. Install outdoor photo controls so that connections are weatherproof. Do not install photo

controls with conduit stem facing up in order to prevent infiltration of water into the photo
control.

L. Daylighting Control Photo Sensor Locations:
1. Location Adjustments:  Within the design intent, reasonably minor adjustments to locations

may be made in order to optimize control and avoid conflicts or problems affecting proper
detection of light levels.

2. Unless otherwise indicated, locate photo sensors for closed loop systems to accurately
measure the light level controlled at the designated task location, while minimizing the
measured amount of direct light from natural or artificial sources such as windows or
pendant luminaires.

3. Unless otherwise indicated, locate photo sensors for open loop systems to accurately
measure the level of daylight coming into the space, while minimizing the measured amount
of lighting from artificial sources.

M. Lamp Burn-In:  Operate lamps at full output for minimum of 100 hours or prescribed period per
manufacturer's recommendations prior to use with any dimming controls. Replace lamps that
fail prematurely due to improper lamp burn-in.

N. Unless otherwise indicated, install power packs for lighting control devices above accessible
ceiling or above access panel in inaccessible ceiling near the sensor location.

3.04 FIELD QUALITY CONTROL
A. Inspect each lighting control device for damage and defects.
B. Test occupancy sensors to verify proper operation, including time delays and ambient light

thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

C. Test time switches to verify proper operation.
D. Test outdoor photo controls to verify proper operation, including time delays where applicable.
E. Test daylighting controls to verify proper operation, including light level measurements and

time delays where applicable. Record test results in written report to be included with
submittals.

F. Correct wiring deficiencies and replace damaged or defective lighting control devices.
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3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy

savings, and to achieve desired function as indicated or as directed by Architect.
C. Where indicated or as directed by Architect, install factory masking material or adjust integral

blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

D. Adjust time switch settings to achieve desired operation schedule as indicated or as directed by
Architect. Record settings in written report to be included with submittals.

E. Adjust external sliding shields on outdoor photo controls under optimum lighting conditions to
achieve desired turn-on and turn-off activation as indicated or as directed by Architect.

F. Adjust daylighting controls under optimum lighting conditions after all room finishes, furniture,
and window treatments have been installed to achieve desired operation as indicated or as
directed by Architect. Record settings in written report to be included with submittals. Readjust
controls calibrated prior to installation of final room finishes, furniture, and window treatments
that do not function properly as determined by Architect.

3.06 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION
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SECTION 26 24 16
PANELBOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Power distribution panelboards.
B. Lighting and appliance panelboards.
C. Overcurrent protective devices for panelboards.

1.02 REFERENCE STANDARDS
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with

Amendment (2017).
B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
C. NECA 407 - Standard for Installing and Maintaining Panelboards 2015.
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
E. NEMA PB 1 - Panelboards 2011.
F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less 2013.
G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And

Systems 2021.
H. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current Edition,

Including All Revisions.
J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition,

Including All Revisions.
K. UL 67 - Panelboards Current Edition, Including All Revisions.
L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures

Current Edition, Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for panelboards,

enclosures, overcurrent protective devices, and other installed components and accessories.
B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit
entry locations, conductor terminal information, and installed features and accessories.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.07 FIELD CONDITIONS
A. Maintain ambient temperature within the following limits during and after installation of

panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

PART 2  PRODUCTS
2.01 PANELBOARDS - GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than ​10,000 feet ​.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the
installation.

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.
H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
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1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

I. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

2.02 POWER DISTRIBUTION PANELBOARDS
A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type,

circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  Aluminum.
2. Ground Bus Material:  Aluminum.

D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring

gutters, and separate lockable hinged door with concealed hinges for access to overcurrent
protective device handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.
2.03 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective devices.
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2. Phase and Neutral Bus Material:  Aluminum.
3. Ground Bus Material:  Aluminum.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
E. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring

gutters, and separate lockable hinged door with concealed hinges for access to overcurrent
protective device handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.
2.04 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than

the short circuit current rating indicated.
3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.

5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms sensing
trip units.

6. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
7. Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits

serving fluorescent lighting.
8. Provide listed high intensity discharge lighting rated circuit breakers with HID marking for all

branch circuits serving HID lighting.
9. Do not use tandem circuit breakers.
10. Do not use handle ties in lieu of multi-pole circuit breakers.
11. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
D. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install panelboards plumb.
G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and

rough opening completely covered.
H. Mount panelboards such that the highest position of any operating handle for circuit breakers

or switches does not exceed 79 inches above the floor or working platform.
I. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard

stubbed into accessible space above ceiling and below floor.
J. Provide grounding and bonding in accordance with Section 26 05 26.
K. Install all field-installed branch devices, components, and accessories.
L. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the

panelboard as required by NFPA 70.
M. Provide filler plates to cover unused spaces in panelboards.
N. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing

essential loads where indicated. Also provide for the following:
1. Fire detection and alarm circuits.
2. Communications equipment circuits.
3. Intrusion detection and access control system circuits.
4. Video surveillance system circuits.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section

7.6.1.1 ​​. Tests listed as optional are ​not required. ​
C. Test GFCI circuit breakers to verify proper operation.
D. Test AFCI circuit breakers to verify proper operation.
E. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
B. Adjust alignment of panelboard fronts.
C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each

measured steady state phase load does not exceed 20 percent and adjust circuit directories
accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's

instructions.
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B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Wall dimmers.
C. Receptacles.
D. Wall plates and covers.

1.02 REFERENCE STANDARDS
A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2014h, with Amendments

(2017).
B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification) 2014g,

with Amendment (2017).
C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
D. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
E. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020).
F. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021.
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 20 - General-Use Snap Switches Current Edition, Including All Revisions.
I. UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions.
J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All

Revisions.
K. UL 943 - Ground-Fault Circuit-Interrupters Current Edition, Including All Revisions.
L. UL 1310 - Class 2 Power Units Current Edition, Including All Revisions.
M. UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and

configurations.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.05 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles

installed outdoors or in damp or wet locations.
D. Provide GFCI protection for receptacles installed within 6 feet of sinks.
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E. Provide GFCI protection for receptacles installed in kitchens.
F. Provide isolated ground receptacles for receptacles serving computers and electronic cash

registers.
G. Unless noted otherwise, do not use combination switch/receptacle devices.

2.02 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices, Unless Otherwise Indicated:  White with white nylon wall plate.
C. Wiring Devices Installed in Finished Spaces:  White with white nylon wall plate.
D. Wiring Devices Installed in Unfinished Spaces:  Gray with galvanized steel wall plate.
E. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof cover.

2.03 WALL SWITCHES
A. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches

with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying
with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.

B. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way as indicated on the drawings.

2.04 WALL DIMMERS
A. Wall Dimmers - General Requirements:  Solid-state with continuous full-range even control

following square law dimming curve, integral radio frequency interference filtering, power
failure preset memory, air gap switch accessible without removing wall plate, complying with
NEMA WD 1 and NEMA WD 6, and listed as complying with UL 1472; types and ratings suitable
for load controlled as indicated on the drawings.

B. Control:  Slide control type with separate on/off switch.
C. Power Rating, Unless Otherwise Indicated or Required to Control the Load Indicated on the

Drawings:
1. Incandescent:  600 W.
2. Magnetic Low-Voltage:  600 VA.
3. Electronic Low-Voltage:  400 VA.
4. Fluorescent:  600 VA.

2.05 RECEPTACLES
A. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA

WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as
indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for back
wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.
B. Convenience Receptacles:

1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA 5-20R;
single or duplex as indicated on the drawings.
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2. Weather Resistant Convenience Receptacles:  Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as weather resistant type complying with UL 498
Supplement SD suitable for installation in damp or wet locations; single or duplex as
indicated on the drawings.

C. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA 5-20R,
rectangular decorator style.

2.06 Wall Plates and Covers
A. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size:  ​Standard ​​​.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

B. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.
C. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant screws.
D. Weatherproof Covers for Damp Locations:  Gasketed, ​thermoplastic ​, with self-closing hinged

cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed.

E. Weatherproof Covers for Wet ​​ Locations:  Gasketed, ​thermoplastic ​, with hinged lockable cover
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected and identified as extra-duty type.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards unless otherwise indicated.
B. Install wiring devices in accordance with manufacturer's instructions.
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C. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

D. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

E. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

F. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

G. Unless otherwise indicated, GFCI receptacles may be connected to provide feed-through
protection to downstream devices. Label such devices to indicate they are protected by
upstream GFCI protection.

H. Install wiring devices plumb and level with mounting yoke held rigidly in place.
I. Install wall switches with OFF position down.
J. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as

instructed by manufacturer.
K. Do not share neutral conductor on branch circuits utilizing wall dimmers.
L. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
M. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

N. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

O. Identify wiring devices in accordance with Section 26 05 53.
3.04 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
END OF SECTION
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SECTION 26 28 16.16
ENCLOSED SWITCHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed safety switches.
1.02 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum) 2013.
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current Edition,

Including All Revisions.
F. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition,

Including All Revisions.
G. UL 98 - Enclosed and Dead-Front Switches Current Edition, Including All Revisions.
H. UL 869A - Reference Standard for Service Equipment Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Source Limitations:  Provide enclosed switches and associated components produced by same
manufacturer as other electrical distribution equipment used for project and obtained from
single supplier.

2.02 ENCLOSED SAFETY SWITCHES
A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying

with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than ​10,000 feet ​.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.
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D. Horsepower Rating:  Suitable for connected load.
E. Voltage Rating:  Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

G. Provide with switch blade contact position that is visible when the cover is open.
H. Conductor Terminations:  Suitable for use with the conductors to be installed.
I. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.
J. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable

lug for terminating each equipment grounding conductor.
K. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

L. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

M. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install enclosed switches plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.
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G. Identify enclosed switches in accordance with Section 26 05 53.
3.03 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.04 CLEANING
A. Clean dirt and debris from switch enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Lamps.

1.02 REFERENCE STANDARDS
A. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting

Products 2019.
B. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of Solid-

State Light Sources 2021.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems 2006.
E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.
F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012 (Reaffirmed 2018).
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
I. UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All Revisions.
J. UL 1598 - Luminaires Current Edition, Including All Revisions.
K. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition,

Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the installation of luminaires with mounting surfaces installed under other

sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

detailed information on luminaire construction, dimensions, ratings, finishes, mounting
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requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

1. LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND PROTECTION
A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),

NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for

installation.
PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for direct

contact with insulation and combustible materials.
H. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.
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I. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length
indicated, with all accessories required for joining and aligning.

2.03 EMERGENCY LIGHTING UNITS
A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and

local codes, and listed and labeled as complying with UL 924.
B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20

percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

C. Battery:
1. Size battery to supply all connected lamps, including emergency remote heads where

indicated.
D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually

activate emergency operation.
E. Provide low-voltage disconnect to prevent battery damage from deep discharge.

2.04 EXIT SIGNS
A. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and

listed and labeled as complying with UL 924.
1. Number of Faces:  Single- or double-face as indicated or as required for installed location.
2. Directional Arrows:  As indicated or as required for installed location.

2.05 BALLASTS AND DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
B. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light output
unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.
a. Wall Dimmers:  See Section 26 27 26.

2.06 LAMPS
A. Lamps - General Requirements:

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not

specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state

lamp efficiency standards.
4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish

products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect to be inconsistent in perceived color temperature.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of luminaires provided under this section.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500

(commercial lighting) and NECA 502 (industrial lighting).
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
G. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support system

is certified as suitable to do so.
3. Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.
4. See appropriate Division 9 section where suspended grid ceiling is specified for additional

requirements.
H. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.
I. Install accessories furnished with each luminaire.
J. Bond products and metal accessories to branch circuit equipment grounding conductor.
K. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

L. Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding

normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

M. Install lamps in each luminaire.
3.03 FIELD QUALITY CONTROL

A. Inspect each product for damage and defects.
B. Operate each luminaire after installation and connection to verify proper operation.
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C. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power
supply units to verify proper operation upon loss of normal power supply.

D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.04 ADJUSTING
A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as

directed by Architect. Secure locking fittings in place.
B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of

egress path as required or as directed by Architect or authority having jurisdiction.
C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly

designate egress path as directed by Architect or authority having jurisdiction.
3.05 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and
manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.06 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Exterior luminaires.
B. Ballasts.
C. Lamps.
D. Poles and accessories.

1.02 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices current edition.
B. AASHTO LTS - Standard Specifications for Structural Supports for Highway Signs, Luminaires,

and Traffic Signals 2013, with Editorial Revision (2022).
C. ANSI C82.4 - American National Standard for Lamp Ballasts - Ballasts for High-Intensity-

Discharge and Low-Pressure Sodium Lamps 2017, with Editorial Revision (2022).
D. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent Lamp

Ballasts 2023.
E. IEEE C2 - National Electrical Safety Code(R) (NESC(R)) 2023.
F. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000

V and less) AC Power Circuits 2002 (Corrigendum 2012).
G. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting

Products 2019.
H. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of Solid-

State Light Sources 2021.
I. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
J. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems 2000 (Reaffirmed 2006).
K. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
L. UL 935 - Fluorescent-Lamp Ballasts Current Edition, Including All Revisions.
M. UL 1029 - High-Intensity-Discharge Lamp Ballasts Current Edition, Including All Revisions.
N. UL 1598 - Luminaires Current Edition, Including All Revisions.
O. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition,

Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,

trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.04 SUBMITTALS
A. Shop Drawings:
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective
projected area (EPA), and installed accessories; include model number nomenclature clearly
marked with all proposed features.

1. LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written

instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for

installation.
PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.
H. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.
2.03 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
B. Fluorescent Ballasts:  Unless otherwise indicated, provide high frequency electronic ballasts

complying with ANSI C82.11 and listed and labeled as complying with UL 935.
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1. Input Voltage:  Suitable for operation at voltage of connected source, with variation
tolerance of plus or minus 10 percent.

2. Total Harmonic Distortion:  Not greater than 20 percent.
3. Power Factor:  Not less than 0.95.
4. Thermal Protection:  Listed and labeled as UL Class P, with automatic reset for integral

thermal protectors.
5. Sound Rating:  Class A, suitable for average ambient noise level of 20 to 24 decibels.
6. Lamp Compatibility:  Specifically designed for use with the specified lamp, with no visible

flicker.
7. Lamp Operating Frequency:  Greater than 20 kHz, except as specified below.
8. Lamp Current Crest Factor:  Not greater than 1.7.
9. Provide automatic restart capability to restart replaced lamp(s) without requiring resetting

of power.
10. Provide end of lamp life automatic shut down circuitry for T5 and smaller diameter lamp

ballasts.
11. Surge Tolerance:  Capable of withstanding characteristic surges according to IEEE C62.41.2,

location category A.
12. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:  Comply with

FCC requirements of 47 CFR 15, for Class A, non-consumer application.
13. Ballast Marking:  Include wiring diagrams with lamp connections.

C. Dimmable LED Drivers:
1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light output

unless dimming capability to lower level is indicated, without flicker.
2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

D. High Intensity Discharge (HID) Ballasts:  Unless otherwise indicated, provide electromagnetic
ballasts complying with ANSI C82.4 and listed and labeled as complying with UL 1029.

1. Input Voltage:  Suitable for operation at voltage of connected source, with variation
tolerance of plus or minus 5 percent.

2. Power Factor:  Not less than 0.90 unless otherwise indicated.
2.04 LAMPS

A. Lamps - General Requirements:
1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not

specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state

lamp efficiency standards.
4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish

products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect to be inconsistent in perceived color temperature.

B. Incandescent Lamps:  Wattage and bulb type as indicated, with base type as required for
lighting fixture; 130 V rated.
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C. Compact Fluorescent Lamps:  Wattage and bulb type as indicated, with base type as required
for luminaire.

D. High Intensity Discharge (HID) Lamps: Wattage as indicated, with bulb type, burning position,
and base type as required for luminaire.

1. Metal Halide Lamps:
a. Non-Reflector Type Metal Halide Lamps:  Clear lamp finish unless otherwise indicated.

2. High Pressure Sodium Lamps:
a. Low Mercury Content:  Provide lamps that pass the EPA Toxicity Characteristic

Leaching Procedure (TCLP) test for characteristic hazardous waste.
2.05 POLES

A. All Poles:
1. Provide poles and associated support components suitable for the luminaire(s) and

associated supports and accessories to be installed.
2. Structural Design Criteria:

a. Comply with AASHTO LTS.
b. Wind Load:  Include effective projected area (EPA) of luminaire(s) and associated

supports and accessories to be installed.
3. Material:  Steel, unless otherwise indicated.
4. Mounting Height:  ​20 ft. ​, unless otherwise indicated.
5. Mounting:  Install on concrete foundation, height as indicated on the drawings, unless

otherwise indicated.
6. Unless otherwise indicated, provide with the following features/accessories:

a. Handhole ​, 4x4 size ​.
b. Anchor bolts with leveling nuts or leveling shims.
c. Anchor base cover.

B. Metal Poles:  Provide ground lug, accessible from handhole or transformer base.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of luminaires provided under this section.
B. Install products in accordance with manufacturer's instructions.
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C. Install luminaires in accordance with NECA/IESNA 501.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
F. Pole-Mounted Luminaires:

1. Maintain the following minimum clearances:
a. Comply with IEEE C2.
b. Comply with utility company requirements.

2. Foundation-Mounted Poles:
a. Install foundations plumb.
b. Install poles plumb, using leveling nuts or shims as required to adjust to plumb.
c. Tighten anchor bolt nuts to manufacturer's recommended torque.
d. Install anchor base covers or anchor bolt covers as indicated.

3. Grounding:
a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to

branch circuit equipment grounding conductor.
4. Install separate service conductors, 12 AWG copper, from each luminaire down to handhole

for connection to branch circuit conductors.
G. Install accessories furnished with each luminaire.
H. Bond products and metal accessories to branch circuit equipment grounding conductor.
I. Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL
A. Inspect each product for damage and defects.
B. Operate each luminaire after installation and connection to verify proper operation.
C. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Architect.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

3.06 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 27 05 33.13
CONDUIT FOR COMMUNICATIONS SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Galvanized steel intermediate metal conduit (IMC).
C. Galvanized steel electrical metallic tubing (EMT).
D. Rigid polyvinyl chloride (PVC) conduit.

1.02 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2020.
C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018.
D. BICSI ITSIMM - Information Technology Systems Installation Methods Manual (ITSIMM), 8th

Edition 2022.
E. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related Cabling

Infrastructure, 1st Edition 2019.
F. BICSI TDMM - Telecommunications Distribution Methods Manual, 14th Edition 2020.
G. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
H. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.
I. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017.
J. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable 2014.
K. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.
L. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing 2021.
M. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
N. TIA-568.0 - Generic Telecommunications Cabling for Customer Premises 2020e.
O. TIA-569 - Telecommunications Pathways and Spaces 2019e.
P. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.
Q. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
R. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition,

Including All Revisions.
S. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.
T. UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All Revisions.

PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70,
TIA-569, BICSI ITSIMM, BICSI TDMM, manufacturers' instructions, and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for
specified applications. Where more than one listed application applies, ​comply with most
restrictive requirements ​. Where conduit type for particular application is not specified, ​EMT ​.
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C. Underground:
1. Under Slab on Grade:  Use ​galvanized steel electrical metallic tubing (EMT) or rigid PVC

conduit ​.
2. Exterior, Direct-Buried:  Use ​galvanized steel electrical metallic tubing (EMT) or rigid PVC

conduit ​.
3. Where ​rigid polyvinyl chloride (PVC) conduit ​ is provided, transition to ​galvanized steel rigid

metal conduit (RMC) ​ where emerging from underground.
D. Embedded Within Concrete:

1. Within Slab on Grade:  Not permitted.
2. Within Slab Above Ground:  Not permitted.

E. Concealed Within Masonry Walls:  Use ​galvanized steel electrical metallic tubing (EMT) ​.
F. Concealed Within Hollow Stud Walls:  Use ​galvanized steel electrical metallic tubing (EMT) ​.
G. Concealed Above Accessible Ceilings:  Use ​galvanized steel electrical metallic tubing (EMT) ​.
H. Interior, Damp or Wet Locations:  Use ​galvanized steel electrical metallic tubing (EMT) ​.
I. Exposed, Interior, Not Subject to Physical Damage:  Use ​galvanized steel electrical metallic

tubing (EMT) ​.
J. Exposed, Interior, Subject to Physical Damage:  Use ​galvanized steel intermediate metal conduit

(IMC) ​.
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.

2.02 CONDUIT - GENERAL REQUIREMENTS
A. Comply with NFPA 70 and TIA-569.
B. Provide conduit, fittings, supports, and accessories required for complete communications

pathway.
C. Provide products listed, classified, and labeled as suitable for purpose intended.
D. Maximum Number of Communications Outlet Boxes per Continuous Conduit Homerun:  Two.
E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Communications Outlet Box:  3/4-inch trade size.
2. Continuous Conduit Homerun Serving One Communications Outlet Box:  1-inch trade size.
3. Continuous Conduit Homerun Serving Two Communications Outlet Boxes:  1-inch trade size.

F. Where conduit size is not indicated, size to comply with NFPA 70, TIA-569, and BICSI TDMM,
but not less than applicable minimum size requirements specified. Where specified standards
differ, comply with most stringent.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI

C80.1 and listed and labeled as complying with UL 6.
B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B or UL 6.

2. Material:  Use steel or malleable iron.
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3. Connectors and Couplings:  Use threaded fittings only. Threadless fittings, including set
screw and compression/gland types, are not permitted.

4. Conduit Bodies:  Use only conduit bodies specifically designed for communications cabling.
Standard conduit bodies designed for electrical raceways are not permitted.
a. Comply with TIA-568.0 minimum bend radius requirements for fiber optic cables.

2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)
A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with

ANSI C80.6 and listed and labeled as complying with UL 1242.
B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B or UL 1242.

2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded fittings only. Threadless fittings, including set

screw and compression/gland types, are not permitted.
4. Conduit Bodies:  Use only conduit bodies specifically designed for communications cabling.

Standard conduit bodies designed for electrical raceways are not permitted.
a. Comply with TIA-568.0 minimum bend radius requirements for fiber optic cables.

2.05 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)
A. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with ANSI

C80.3 and listed and labeled as complying with UL 797.
B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.

2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.
4. Conduit Bodies:  Use only conduit bodies specifically designed for communications cabling.

Standard conduit bodies designed for electrical raceways are not permitted.
a. Comply with TIA-568.0 minimum bend radius requirements for fiber optic cables.

2.06 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and

listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, Schedule
80 where subject to physical damage.

B. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with UL

651; material to match conduit.
3. Conduit Bodies:  Use only conduit bodies specifically designed for communications cabling.

Standard conduit bodies designed for electrical raceways are not permitted.
a. Comply with TIA-568.0 minimum bend radius requirements for fiber optic cables.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in accordance with NECA 1, BICSI ITSIMM, and BICSI N1.
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install galvanized steel intermediate metal conduit (IMC) in accordance with NECA 101.
E. Install galvanized steel electrical metallic tubing (EMT) in accordance with NECA 101.
F. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
G. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Arrange conduit to maintain adequate headroom, clearances, and access.
4. Arrange conduit to provide no more than equivalent of two 90-degree bend(s) between pull

points.
5. Arrange conduit to provide no more than 100 feet between pull points.

H. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction.
2. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system.

Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.
4. Use metal channel/strut with accessory conduit clamps to support multiple, parallel,

surface-mounted conduits.
5. Use of spring steel conduit clips for support of conduits is not permitted.
6. Use of wire for support of conduits is not permitted.
7. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with most stringent requirements.
I. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
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5. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded
edges at conduit terminations to protect cables.

6. Secure joints and connections to provide mechanical strength and electrical continuity.
J. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves and/or slots for penetrations as indicated or as required to facilitate

installation.
4. Conceal bends for conduit risers emerging above ground.
5. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
6. Make penetrations for roof-mounted equipment within associated equipment openings and

curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

7. Install firestopping to preserve fire resistance rating of partitions and other elements; see
Section 07 84 00.

K. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed cables or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

L. Provide pull string in each empty conduit and innerduct/cell, and in each conduit where cables
are to be installed by others. Leave minimum slack of 12 inches at each end.

M. Provide grounding and bonding.
3.03 FIELD QUALITY CONTROL

A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

B. Correct deficiencies and replace damaged or defective conduits.
3.04 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.
3.05 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide
protection from entry of moisture and foreign material and do not remove until ready for
installation of cables.

END OF SECTION
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SECTION 27 10 00
STRUCTURED CABLING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Communications system design requirements.
B. Communications pathways.
C. Fiber optic cable and interconnecting devices.
D. Communications equipment room fittings.
E. Communications outlets.
F. Communications grounding and bonding.
G. Communications identification.

1.02 REFERENCE STANDARDS
A. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related Cabling

Infrastructure, 1st Edition 2019.
B. EIA/ECA-310 - Cabinets, Racks, Panels, and Associated Equipment 2005e.
C. ICEA S-83-596 - Indoor Optical Fiber Cable 2021.
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices 1988a

(Reaffirmed 2012).
F. TIA-492AAAC - Detail Specification for 850-nm Laser-Optimized, 50-um Core Diameter/125-um

Cladding Diameter Class Ia Graded-Index Multimode Optical Fibers 2009b.
G. TIA-526-7 - Measurement of Optical Power Loss of Installed Single-Mode Fiber Cable Plant,

Adoption of IEC 61280-4-2 Edition 2: Fibre-Optic Communications Subsystem Test Procedures –
Part 4-2: Installed Cable Plant – Single-Mode Attenuation and Optical Return Loss
Measurement 2015a (Reaffirmed 2022).

H. TIA-526-14 - Optical Power Loss Measurement of Installed Multimode Fiber Cable Plant; IEC
61280-4.1 Edition 3.1, Fiber Optic Communications Subsystem Test Procedures- Part 4-1:
 Installed Cable Plant- Multimode Attenuation Measurement 2023d.

I. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set 2020.
J. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards

2018d, with Addenda (2020).
K. TIA-568.3 - Optical Fiber Cabling and Components Standard 2022e.
L. TIA-569 - Telecommunications Pathways and Spaces 2019e.
M. TIA-606 - Administration Standard for Telecommunications Infrastructure 2021d.
N. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer

Premises 2019d.
O. UL 444 - Communications Cables Current Edition, Including All Revisions.
P. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers Current Edition, Including

All Revisions.
Q. UL 1651 - Fiber Optic Cable Current Edition, Including All Revisions.
R. UL 1863 - Communications-Circuit Accessories Current Edition, Including All Revisions.
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1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate requirements for service entrance and entrance facilities with Communications
Service Provider.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for communications equipment.

3. Coordinate arrangement of communications equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Arrange for Communications Service Provider to provide service.
1.04 SUBMITTALS

A. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each
product.

B. Sustainable Design Documentation:  Submit manufacturer's product data on cable and cable
insulation  showing compliance with specified lead content requirements.

C. Evidence of qualifications for installer.
D. Field Test Reports.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type

specified.
B. Installer Qualifications:  A company having at least 3 years experience in the installation and

testing of the type of system specified, and:
1. Employing a BICSI Registered Communications Distribution Designer (RCDD).
2. Supervisors and installers factory certified by manufacturers of products to be installed.

PART 2  PRODUCTS
2.01 SYSTEM DESIGN

A. Provide a complete permanent system of cabling and pathways for voice and data
communications, including cables, conduits and wireways, pull wires, support structures,
enclosures and cabinets, and outlets.

1. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards).
2. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL listed

or third party independent testing laboratory certified.
3. Provide connection devices that are rated for operation under conditions of 32 to 140

degrees F at relative humidity of 0 to 95 percent, noncondensing.
4. In this project, the term plenum is defined as return air spaces above ceilings, inside ducts,

under raised floors, and other air-handling spaces.
B. System Description:

1. Building Entrance Cable:  ​By others ​.
C. Main Distribution Frame (MDF):  Centrally located support structure for terminating horizontal

cables that extend to telecommunications outlets, functioning as point of presence to external
service provider.
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1. Locate main distribution frame as indicated on the drawings.
2. Capacity:  As required to terminate all cables required by design criteria plus minimum 25

percent spare space.
D. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame

located at center hub of star; also referred to as "links".
2.02 PATHWAYS

A. Conduit:  See section 27 05 33.13.
2.03 COPPER CABLE AND TERMINATIONS

A. Copper Horizontal Cable:
1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2 and listed and

labeled as complying with UL 444.
2. Cable Type - Voice and Data:  TIA-568.2 Category 6 UTP (unshielded twisted pair); 23 AWG.
3. Cable Capacity:  4-pair.
4. Cable Applications:  Use listed NFPA 70 Type CMP plenum cable unless otherwise indicated.
5. Cable Jacket Color - Voice and Data Cable:  Blue.

B. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate
tool; use screw connections only where specifically indicated.

C. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation
displacement connectors (IDC); high impact thermoplastic housing; suitable for and complying
with same standard as specified horizontal cable; UL 1863 listed.

1. Performance:  500 mating cycles.
2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B

wiring configurations.
D. Copper Patch Cords:

1. Description:  Factory-fabricated 4-pair cable assemblies with 8-position modular connectors
terminated at each end.

2. Patch Cords for Patch Panels:
a. Quantity:  One for each pair of patch panel ports.
b. Length:  ​5 feet ​.

2.04 FIBER OPTIC CABLE AND INTERCONNECTING DEVICES
A. Fiber Optic Horizontal Cable:

1. Description:  Tight buffered, non-conductive fiber optic cable complying with TIA-568.3,
ICEA S-83-596 and listed as complying with UL 444 and UL 1651.

2. Cable Type:  Multimode, laser-optimized 50/125 um (OM3) complying with TIA-492AAAC.
3. Cable Capacity:  2-fiber.
4. Cable Applications:  Use listed NFPA 70 Type OFNP plenum cable unless otherwise indicated.

B. Fiber Optic Interconnecting Devices:
1. Connector Type:  Type LC.
2. Connector Performance:  500 mating cycles, when tested in accordance with TIA-455-21.
3. Maximum Attenuation/Insertion Loss:  0.3 dB.

2.05 COMMUNICATIONS EQUIPMENT ROOM FITTINGS
A. Copper Cross-Connection Equipment:
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1. Connector Blocks for Category 5e and Up Cabling:  Type 110 insulation displacement
connectors; capacity sufficient for cables to be terminated plus 25 percent spare.

2. Patch Panels for Copper Cabling:  Sized to fit EIA/ECA-310 standard 19 inch wide equipment
racks; 0.09 inch thick aluminum; cabling terminated on Type 110 insulation displacement
connectors; printed circuit board interface.
a. Jacks:  Non-keyed RJ-45, suitable for and complying with same standard as cable to be

terminated; maximum 48 ports per standard width panel.
b. Capacity:  Provide ports sufficient for cables to be terminated plus 25 percent spare.
c. Labels:  Factory installed laminated plastic nameplates above each port, numbered

consecutively; comply with TIA-606.
d. Provide incoming cable strain relief and routing guides on back of panel.

B. Fiber Optic Cross-Connection Equipment:
1. Patch Panels for Fiber Optic Cabling:  Sized to fit EIA/ECA-310 standard 19 inch wide

equipment racks; 0.09 inch thick aluminum.
a. Adapters:  As specified above under FIBER OPTIC CABLE AND INTERCONNECTING

DEVICES; maximum of 24 duplex adaptors per standard panel width.
b. Labels:  Factory installed laminated plastic nameplates above each port, numbered

consecutively; comply with TIA-606.
c. Provide incoming cable strain relief and routing guides on back of panel.
d. Provide rear cable management tray at least 8 inches deep with removable cover.
e. Provide dust covers for unused adapters.

C. Backboards:  Interior grade plywood without voids, 3/4 inch thick; UL-labeled fire-retardant.
1. Size:  ​48 by 48 inches ​.
2. Do not paint over UL label.

D. Equipment Frames, Racks and Cabinets:
1. Component Racks:  EIA/ECA-310 standard 19 inch wide.
2. Wall Mounted Racks:  Steel construction, hinged to allow access to back of installed

components.
2.06 COMMUNICATIONS OUTLETS

A. Outlet Boxes:  Comply with Section 26 05 33.16.
1. Provide depth as required to accommodate cable manufacturer's recommended minimum

conductor bend radius.
B. Wall Plates:

1. Comply with system design standards and UL 514C.
2. Accepts modular jacks/inserts.
3. Capacity:

a. Data or Combination Voice/Data Outlets:  ​2 ports ​.
4. Wall Plate Material/Finish - Flush-Mounted Outlets:  Match wiring device and wall plate

finishes specified in Section 26 27 26.
2.07 GROUNDING AND BONDING COMPONENTS

A. Comply with TIA-607.
B. Comply with Section 26 05 26.
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2.08 IDENTIFICATION PRODUCTS
A. Comply with TIA-606.
B. Comply with Section 26 05 53.

PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways),
TIA-607 (grounding and bonding), BICSI N1, NFPA 70, and SYSTEM DESIGN as specified in PART
2.

B. Comply with Communication Service Provider requirements.
C. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.

3.02 INSTALLATION OF  PATHWAYS
A. Install pathways with the following minimum clearances:

1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment,
and uninterruptible power systems.

2. 12 inches from power conduits and cables and panelboards.
3. 5 inches from fluorescent and high frequency lighting fixtures.
4. 6 inches from flues, hot water pipes, and steam pipes.

B. Outlet Boxes:
1. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of telecommunications outlets provided under this section.
a. Mounting Heights: Unless otherwise indicated, as follows:

1) Telephone and Data Outlets:  18 inches above finished floor.
b. Orient outlet boxes for vertical installation of wiring devices unless otherwise

indicated.
c. Provide minimum of 24 inches horizontal separation between flush mounted outlet

boxes installed on opposite sides of fire rated walls.
d. Unless otherwise indicated, provide separate outlet boxes for line voltage and low

voltage devices.
e. Locate outlet boxes so that wall plate does not span different building finishes.
f. Locate outlet boxes so that wall plate does not cross masonry joints.

3.03 INSTALLATION OF EQUIPMENT AND CABLING
A. Cabling:  

1. Do not bend cable at radius less than manufacturer's recommended bend radius; for
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

2. Do not over-cinch or crush cables.
3. Do not exceed manufacturer's recommended cable pull tension.
4. When installing in conduit, use only lubricants approved by cable manufacturer and do not

chafe or damage outer jacket.
B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,

looped neatly:
1. At Distribution Frames:  120 inches.
2. At Outlets - Optical Fiber:  39 inches.
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C. Copper Cabling:
1. Category 5e and Above:  Maintain cable geometry; do not untwist more than 1/2 inch from

point of termination.
2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.
3. Use T568B wiring configuration.

D. Fiber Optic Cabling:
1. Prepare for pulling by cutting outer jacket for 10 inches from end, leaving strength members

exposed. Twist strength members together and attach to pulling eye.
2. Support vertical cable at intervals as recommended by manufacturer.

E. Wall-Mounted Racks and Enclosures:
1. Install to plywood backboards only, unless otherwise indicated.
2. Mount so height of topmost panel does not exceed 78 inches above floor.

F. Identification:
1. Use wire and cable markers to identify cables at each end.
2. Use manufacturer-furnished label inserts, identification labels, or engraved wallplate to

identify each jack at communications outlets with unique identifier.
3. Use identification nameplate to identify cross-connection equipment, equipment racks, and

cabinets.
3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Comply with inspection and testing requirements of specified installation standards.
C. Visual Inspection:

1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.

D. Testing - Copper Cabling and Associated Equipment:
1. Test backbone cables after termination but before cross-connection.
2. Test operation of shorting bars in connection blocks.
3. Category 5e and Above Links:  Perform tests for wire map, length, attenuation, NEXT, and

propagation delay.
E. Testing - Fiber Optic Cabling:

1. Multimode Backbone:  Perform tests in accordance with TIA-526-14.
2. Single Mode Backbone:  Perform tests in accordance with TIA-526-7.
3. Links:  Perform optical fiber end-to-end attenuation tests and field reel tests.

F. Final Testing:  After all work is complete, including installation of telecommunications outlets,
and telephone dial tone service is active, test each voice jack for dial tone.

END OF SECTION
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SECTION 32 3119 - DECORATIVE METAL FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Decorative steel fences. 
2. Swing gates. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For fencing and gates. 

1. Include plans, elevations, sections, gate locations, post spacing, and, mounting 
details. 

PART 2 - PRODUCTS 

2.1 SWING GATES 

A. Gate Configuration: Double leaf. 

B. Gate Frame Height: As indicated. 

C. Gate Opening Width: As indicated. 

D. Hinges: BHMA A156.1, Grade 1, suitable for exterior use. 

1. Function: 39 - Full surface, triple weight, antifriction bearing. 
2. Material: Wrought steel, forged steel, cast steel, or malleable iron; galvanized. 

E. Steel Finish: Primed. 

2.2 STEEL AND IRON 

A. Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Bars (Pickets): Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010. 

C. Tubing: ASTM A500/A500M, cold-formed steel tubing. 

D. Galvanized-Steel Sheet: ASTM A653/A653M, structural quality, Grade 50 
(Grade 340), with G90 (Z275) coating. 

2.3 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal 
alloy welded. 
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B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with 
requirements in Section 033000 "Cast-in-Place Concrete" with a minimum 28-day 
compressive strength of 3000 psi (20 MPa), 3-inch (75-mm) slump, and 1-inch (25-
mm) maximum aggregate size or dry, packaged, normal-weight concrete mix 
complying with ASTM C387/C387M mixed with potable water according to 
manufacturer's written instructions. 

C. Nonshrink Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M and specifically recommended by manufacturer 
for exterior applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for site clearing, earthwork, pavement work, construction layout, and other conditions 
affecting performance of the Work. 

B. Do not begin installation before final grading is completed unless otherwise permitted 
by Architect. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

B. Lubricate hardware and other moving parts. 

END OF SECTION 32 3119 
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SECTION 32 3300 - SITE FURNISHINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Bicycle racks. 
2. Bollards. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 BICYCLE RACKS 

A. Bicycle Rack Construction: 

1. Frame: Galvanized steel. 
a. Pipe OD: Not less than 2-3/8 inches (60 mm). 

2. Style: Double-side parking. 
a. Capacity: Designed to accommodate no fewer than 7 bicycles. 

3. Installation Method: Cast in concrete. 

B. Steel Finish: Galvanized. 

2.2 BOLLARDS 

A. Bollard Construction: 

1. Pipe OD: Not less than 8 inches. 
a. Steel: Schedule 40 pipe. 

2. Style: Dome top. 
3. Installation Method: Cast in concrete. 

B. Steel Finish: Galvanized. 

2.3 MATERIALS 

A. Steel and Iron: Free of surface blemishes and complying with the following: 

1. Steel Pipe: Standard-weight steel pipe complying with ASTM A53/A53M, or 
electric-resistance-welded pipe complying with ASTM A135/A135M. 

B. Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining, 
hydraulic-controlled expansion cement formulation for mixing with potable water at 
Project site to create pourable anchoring, patching, and grouting compound; resistant 
to erosion from water exposure without needing protection by a sealer or waterproof 
coating; recommended in writing by manufacturer, for exterior applications. 
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2.4 FABRICATION 

A. Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free 
of burrs, barbs, splinters, and sharpness; all edges and ends rolled, rounded, or 
capped. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for correct and level finished grade, mounting surfaces, installation tolerances, and 
other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Unless otherwise indicated, install site furnishings after landscaping and paving have 
been completed. 

B. Install site furnishings level, plumb, true, and securely anchored at locations indicated 
on Drawings. 

C. Post Setting: Set cast-in support posts in concrete footing with smooth top, shaped to 
shed water. Protect portion of posts above footing from concrete splatter. Verify that 
posts are set plumb or at correct angle and are aligned and at correct height and 
spacing. Hold posts in position during placement and finishing operations until concrete 
is sufficiently cured. 

END OF SECTION 32 3300 
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