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SECTION 02 41 19 

SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Demolition and removal of selected site elements. 

3. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 01 10 00 "Summary" for restrictions on use of the premises, Owner-occupancy 

requirements, and phasing requirements. 

2. Section 01 73 00 "Execution" for cutting and patching procedures. 

1.3 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. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 

methods and equipment to prevent damage to the item and surfaces; disposing of items unless 

indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

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

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site 

1. Inspect and discuss condition of construction to be selectively demolished. 

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

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 

proposed for protecting individuals and property , for dust control and , for noise control. 

Indicate proposed locations and construction of barriers.  

C. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity. Ensure Owner's building manager's and temporary facilities on-

site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 

D. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 

including finish surfaces, that might be misconstrued as damage caused by demolition 

operations. Comply with Section 01 32 33 "Photographic Documentation." Submit before Work 

begins. 

E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for 

recovering refrigerant, stating that all refrigerant that was present was recovered and that 

recovery was performed according to EPA regulations. Include name and address of technician 

and date refrigerant was recovered. 

F. Warranties: Documentation indicating that existing warranties are still in effect after completion 

of selective demolition. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 
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1.8 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 

program. 

1.9 FIELD CONDITIONS Owner will occupy portions of building immediately adjacent to 

selective demolition area. Conduct selective demolition so Owner's operations will not be 

disrupted. 

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

far as practical. 

1. Before selective demolition, Owner will remove the following items: 

a. All electronic equipment including WiFi Routers,  

b. Appliances 

c. Furniture 

d. Shelving or Shelving units 

B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

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

Work. 

1. 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. 

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

E. 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. 

1.10 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 

during selective demolition, by methods and with materials and using approved contractors so 

as not to void existing warranties. Notify warrantor before proceeding. Existing warranties 

include the following: 

1. Security systems, exterior existing aluminum doors, closers.  

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying 

that existing system has been inspected and warranty remains in effect. Submit documentation 

at Project closeout. 
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1.11 COORDINATION 

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

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

operations. 

B.  Perform an engineering survey of condition of building to determine whether removing any 

element might result in structural deficiency or unplanned collapse of any portion of structure or 

adjacent structures during selective building demolition operations. 

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

demolition operations. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 

2. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 

systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 

or plug remaining piping with same or compatible piping material. 

b. Equipment to Be Removed: Disconnect and cap services and remove equipment. 

c. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 

make equipment operational. 

d. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 

equipment and deliver to Owner. 

e. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 

remaining ducts with same or compatible ductwork material. 
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3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 

to and from occupied portions of building. 

2. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 

exposed during selective demolition operations. 

3. Cover and protect furniture, furnishings, and equipment that have not been removed. 

4. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Section 015000 "Temporary Facilities and Controls." 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated On Drawings. Use methods required to complete the Work within 

limitations of governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required. 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. 

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

existing finished surfaces. 

3. 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. 

4. Maintain fire watch during and for at least 48 hours after flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

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

D. Removed and Reinstalled Items: 
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1. Clean and repair items to functional condition adequate for intended reuse. 

2. 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. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at 

least 3/4 inch  at junctures with construction to remain. Dislodge concrete from reinforcement at 

perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete. 

Neatly trim openings to dimensions indicated. 

B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 

and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 

using power-driven saw, and then remove masonry between saw cuts. 

D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 

remove. 

E. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations 

in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings." 

3.6 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. Burning: Do not burn demolished materials. 

3.7 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 41 19 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Epoxy crack injection for CMU. 

2. Corrosion-inhibiting treatment. 

3. Crack patching using mortar in CMU. 

4. Concrete repairs 

5. Non-shrink grout  

B. Related Sections: 

1. Section 03 30 00 “Cast-in-Place Concrete” for concrete mixes used for repairs to cast-in-

place concrete and overlays exceeding 1.5 inches in thickness. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to concrete maintenance including, but not limited 

to, the following: 

a. Verify patching specialist's personnel, equipment, and facilities needed to make 

progress and avoid delays. 

b. Materials, material application, sequencing, tolerances, and required clearances. 

c. Quality-control program. 

d. Coordination with building occupants. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, chemical composition, physical 

properties, test data, and mixing, preparation, and application instructions. 

B. Samples: Cured Samples for each exposed product and for each color and texture specified, in 

manufacturer's standard size appropriate for each type of work. 
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C. Samples for Initial Selection: Cured Samples for each exposed product and for each color and 

texture. 

1. Include sets of patching-material Samples in the form of briquettes, at least 3 inches (75 

mm) long by 1-1/2 inches (38 mm) wide representative of the range of concrete colors on 

the building. Document each Sample with product, mix, and or other information necessary 

to replicate it. 

2. Include sets of Samples for epoxy crack-injection adhesive and capping adhesive in the 

form of injection-treated, whole, dense concrete block or brick units representative of the 

range of required adhesive colors. 

D. Samples for Verification: Cured Samples for each exposed product and for each color and texture 

specified. 

1. Include Samples of each required type, color, and texture of patching material in the form 

of patches in drilled holes or sawed joints in sample concrete representative of the range of 

concrete colors on the building. 

2. Include Samples of epoxy crack-injection in the form of injection-treated, whole, dense 

concrete block or brick units representative of the range of required adhesive colors. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For patching specialist and manufacturers. 

B. Product Test Reports: For each manufactured bonding agent cementitious patching mortar joint-

filler crack-injection adhesive, for tests performed by manufacturer and witnessed by a qualified 

testing agency. 

C. Field quality-control reports. 

D. Quality-Control Program: Submit before work begins. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Each manufactured bonding-agent packaged patching-mortar joint-

filler crack-injection-adhesive, corrosion-inhibiting-treatment manufacturer shall employ 

factory-authorized service representatives who are available for consultation and Project-site 

inspection and on-site assistance. 

B. Patching Specialist Qualifications: Engage an experienced concrete-maintenance firm that 

employs installers and supervisors who are trained and approved by manufacturer to apply 

packaged patching-mortar crack-injection adhesive, corrosion-inhibiting treatments to perform 

work of this Section. Firm shall have completed work similar in material, design, and extent to 

that indicated for this Project with a record of successful in-service performance. Experience in 

only installing or patching new concrete is insufficient experience for concrete-maintenance 

work. 

1. Field Supervision: Concrete-maintenance specialist firm shall maintain experienced full-

time supervisors on Project site during times that concrete-maintenance work is in progress. 
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C. Quality-Control Program: Prepare a written plan for concrete maintenance to systematically 

demonstrate the ability of personnel to properly perform maintenance work, including each phase 

or process, protection of surrounding materials during operations, and control of debris and runoff 

during the Work. Describe in detail materials, methods, equipment, and sequence of operations 

to be used for each phase of the Work. 

D. Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards for 

materials and execution. 

1. Epoxy Crack Injection: Perform epoxy crack injection in two separate areas , each 

approximately 48 inches (1200 mm) long. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's written instructions for minimum and maximum temperature 

requirements and other conditions for storage. 

B. Store cementitious materials off the ground, under cover, and in a dry location. 

C. Store aggregates covered and in a dry location; maintain grading and other required characteristics 

and prevent contamination. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations for Epoxies: Do not apply when air and substrate temperatures are 

outside limits permitted by manufacturer. During hot weather, cool epoxy components before 

mixing, store mixed products in shade, and cool unused mixed products to retard setting. Do not 

apply to wet substrates unless approved by manufacturer. 

1. Use only Class A epoxies when substrate temperatures are below or are expected to go 

below 40 deg F (5 deg C) within eight hours. 

2. Use only Class A or B epoxies when substrate temperatures are expected to be between 40 

deg F (5 deg C) and 60 deg F (16 deg C) any time within eight hours. 

3. Use only Class C epoxies when substrate temperatures are above and are expected to stay 

above 60 deg F (16 deg C) for eight hours. 

B. Cold-Weather Requirements for Cementitious Materials: Do not apply unless surface and air 

temperatures are above 40 deg F (5 deg C) and will remain so for at least 48 hours after 

completion of Work. 

C. Hot-Weather Requirements for Cementitious Materials: Protect repair work when temperature 

and humidity conditions produce excessive evaporation of water from patching materials. Provide 

artificial shade and wind breaks, and use cooled materials as required. Do not apply to substrates 

with temperatures of 90 deg F (32 deg C) and above. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: For repair products, obtain each color, grade, finish, type, and variety of 

product from single source and from single manufacturer with resources to provide products of 

consistent quality in appearance and physical properties. 

2.2 BONDING AGENTS 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Sikadur 32 Hi-

Mod or a comparable product by one of the following: 

a. BASF Corporation-Construction Systems. 

b. Euclid Chemical Company (The); an RPM company. 

c. Dayton Superior 

2.3 PATCHING AND REPAIR MATERIALS, GENERAL 

A. Patching Mortar Requirements: 

1. Only use patching mortars that are recommended by manufacturer for each horizontal, 

vertical, or overhead use orientation. 

2. Color and Aggregate Texture: Provide patching mortar and aggregates of colors and sizes 

necessary to produce patching mortar where indicated that matches existing, adjacent, 

exposed  or CMU. Blend several aggregates if necessary to achieve suitable matches. 

3. Coarse Aggregate for Patching Mortar: ASTM C 33/C 33M, washed aggregate, Size No. 8, 

Class 5S. Add to patching-mortar mix only as permitted by patching-mortar manufacturer. 

2.4 PATCHING AND REPAIR MATERIALS MANUFACTURERS 

A. Basis-of-Design manufacturer and product: SikaGrout 212. 

B. Acceptable Alternative Manufacturers: Subject to compliance with requirements, the following 

manufacturers are acceptable alternatives to the basis-of-design manufacturer: 

1. BASF Construction Chemicals - Construction Systems. 

2. Euclid Chemical Company (The); an RPM company. 

3. L&M Construction Chemicals, Inc. 

4. Dayton Superior 

2.5 FORM-AND-POUR REPAIR MORTARS 

A. Form-and-Pour Cementitious Repair Mortar, Pre-Extended: Packaged, dry mix, shrinkage-

compensated Portland cement mortar, with blended coarse aggregates. Flowable consistency, able 

to be pumped or formed and poured. 
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B. Basis-of Design Product: SikaGrout 212.  

C. Alternative Manufacturers: Subject to compliance with requirements, the following 

manufacturers are acceptable alternatives to the basis-of-design manufacturer: 

1. BASF Construction Chemicals - Construction Systems. 

2. Euclid Chemical Company (The); an RPM company. 

3. L&M Construction Chemicals, Inc. 

4. Dayton Superior 

2.6 HORIZONTAL REPAIR MORTARS 

A. Horizontal Cementitious Repair Mortar: Packaged, dry mix, latex-modified, for horizontal repair 

of concrete; flowable consistency. 

1. Basis-of-Design Product: SikaGrout 212. 

B. Alternative Manufacturers: Subject to compliance with requirements, the following 

manufacturers are acceptable alternatives to the basis-of-design manufacturer: 

1. BASF Construction Chemicals - Construction Systems. 

2. Euclid Chemical Company (The); an RPM company. 

3. L&M Construction Chemicals, Inc. 

4. Dayton Superior 

2.7 EPOXY CRACK-INJECTION MATERIALS 

A. Basis of Design: Epoxy Crack-Injection Adhesive: 100 percent solids, high modulus, low 

viscosity, moisture tolerant, epoxy polymer, for gravity feed or pressure injection of concrete 

cracks. ASTM C 881/C 881M, Type I, Type II or Type IV, free of VOCs. 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Sikadur 35 Hi-Mod 

LV, for pressure injection and Sikadur 31 Hi-Mod Gel for sealing of cracks and porting devices, 

as manufactured by Sika Corporation, 1682 Marion Williamsport Road, Marion, Ohio 43302 or 

a comparable product by one of the following: 

a. BASF Corporation-Construction Systems. 

b. Euclid Chemical Company (The); an RPM company. 

c. Dayton Superior 

2. Color: Provide epoxy crack-injection adhesive and capping adhesive as indicated by 

manufacturer's designations that blend with existing, adjacent CMU and do not stain  

surface. 

2.8 CORROSION-INHIBITING MATERIALS 

A. Corrosion-Inhibiting Treatment: Epoxy modified cementitious product that forms a protective 

film on steel reinforcement. 
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1. Manufacturers: Subject to compliance with requirements, provide Sika Armatec 110 

EpoCem, or products by one of the following: 

a. BASF Corporation-Construction Systems. 

b. Cortec Corporation. 

c. Euclid Chemical Company (The); an RPM company. 

d. MAPEI Corporation. 

e. Dayton Superior 

2.9 MISCELLANEOUS MATERIALS 

A. Water: Potable. 

2.10 MIXES 

A. General: Mix products, in clean containers, according to manufacturer's written instructions. 

1. Do not add water, thinners, or additives unless recommended by manufacturer. 

2. When practical, use manufacturer's premeasured packages to ensure that materials are 

mixed in proper proportions. When premeasured packages are not used, measure 

ingredients using graduated measuring containers; do not estimate quantities or use shovel 

or trowel as unit of measure. 

3. Do not mix more materials than can be used within time limits recommended by 

manufacturer. Discard materials that have begun to set. 

PART 3 - EXECUTION 

3.1 PATCHING 

A. Have patching work performed only by qualified concrete-maintenance specialist. 

B. Comply with manufacturers' written instructions for surface preparation and product application. 

3.2 PREPARATION 

A. Ensure that supervisory personnel are on-site and on duty when concrete maintenance work 

begins and during its progress. 

B. Protect persons, motor vehicles, surrounding surfaces of building being repaired, building site, 

plants, and surrounding buildings from harm resulting from concrete maintenance work. 

1. Comply with each product manufacturer's written instructions for protections and 

precautions. Protect against adverse effects of products and procedures on people and 

adjacent materials, components, and vegetation. 

2. Use only proven protection methods appropriate to each area and surface being protected. 

3. Provide temporary barricades, barriers, and directional signage to exclude public from 

areas where concrete maintenance work is being performed. 
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4. Erect temporary protective covers over walkways and at points of pedestrian and vehicular 

entrance and exit that must remain in service during course of concrete maintenance work. 

5. Contain dust and debris generated by concrete maintenance work and prevent it from 

reaching the public or adjacent surfaces. 

6. Use water-mist sprinkling and other wet methods to control dust only with adequate, 

approved procedures and equipment that ensure that such water will not create a hazard or 

adversely affect other building areas or materials. 

7. Protect floors and other surfaces along haul routes from damage, wear, and staining. 

8. Provide supplemental sound-control treatment to isolate removal and dismantling work 

from other areas of the building. 

9. Protect adjacent surfaces and equipment by covering them with heavy polyethylene film 

and waterproof masking tape. If practical, remove items, store, and reinstall after 

potentially damaging operations are complete. 

10. Neutralize and collect alkaline and acid wastes for disposal off District's property. 

11. Dispose of debris and runoff from operations by legal means and in a manner that prevents 

soil erosion, undermining of paving and foundations, damage to landscaping, and water 

penetration into building interiors. 

C. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is 

functioning properly. Notify Architect immediately of inadequate drainage or blockage. Do not 

begin work in an area until the drainage system is in working order. 

1. Prevent solids such as aggregate or mortar residue from entering the drainage system. 

Clean out drains and drain lines that become sluggish or blocked by sand or other materials 

resulting from concrete maintenance work. 

2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean 

water to pass. 

3.3 CONCRETE REMOVAL 

A. Do not overload structural elements with debris. 

B. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch (13 mm). Make 

cuts perpendicular to concrete surfaces and no deeper than cover on reinforcement. 

C. Remove deteriorated and delaminated concrete by breaking up and dislodging from 

reinforcement. 

D. Remove additional concrete if necessary to provide a depth of removal of at least 1/2 inch (13 

mm) over entire removal area. 

E. Where half or more of the perimeter of reinforcing bar is exposed, bond between reinforcing bar 

and surrounding concrete is broken, or reinforcing bar is corroded, remove concrete from entire 

perimeter of bar and to provide at least 3/4-inch (19-mm) clearance around bar. 

F. Test areas where concrete has been removed by tapping with hammer, and remove additional 

concrete until unsound and disbonded concrete is completely removed. 
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G. Provide surfaces with a fractured profile of at least 1/8 inch (3 mm) that are approximately 

perpendicular or parallel to original concrete surfaces. At columns and walls, make top and 

bottom surfaces level unless otherwise directed. 

H. Thoroughly clean removal areas of loose concrete, dust, and debris. 

3.4 BONDING AGENT APPLICATION 

A. Epoxy Bonding Agent: Apply to concrete by brush, roller, or spray according to manufacturer's 

written instructions, leaving no pinholes or other uncoated areas. Apply to reinforcing bars in at 

least two coats, allowing first coat to dry before applying second coat. Place patching mortar or 

concrete while epoxy is still tacky. If epoxy dries, recoat before placing patching mortar or 

concrete. 

3.5 PATCHING MORTAR APPLICATION 

A. Place patching mortar as specified in this article unless otherwise recommended in writing by 

manufacturer or where dry-pack mortar is indicated. 

1. Provide forms where necessary to confine patch to required shape. 

2. For cementitious mortar applications only, wet substrate and forms thoroughly and then 

remove standing water (SSD condition). 

B. Pretreatment: Apply specified bonding agent. 

C. General Placement: Place patching mortar by troweling toward edges of patch to force intimate 

contact with edge surfaces. For large patches, fill edges first and then work toward center, always 

troweling toward edges of patch. At fully exposed reinforcing bars, force patching mortar to fill 

space behind bars by compacting with trowel from sides of bars. 

D. Placing in Lifts: Where conditions or design require patching materials to be placed to a total 

depth that exceeds maximum single-lift depth recommended by manufacturer, apply material in 

two or more lifts. 

1. Comply with manufacturer's maximum depth recommendations for each specific product 

when applying in multiple lifts. 

E. Consolidation: After each lift is placed, consolidate material and screed surface. 

F. Multiple Lifts: Where multiple lifts are used, score surface of lifts to provide a rough surface for 

placing subsequent lifts. Allow each lift to reach final set before placing subsequent lifts. 

G. Finishing: Allow surfaces of lifts that are to remain exposed to become firm and then finish to a 

smooth surface with a wood or sponge float surface matching adjacent concrete. 

H. Curing: Wet-cure cementitious patching materials, including polymer-modified cementitious 

patching materials, for not less than seven days by water-fog spray or water-saturated absorptive 

cover. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit CONCRETE AND CMU REPAIR 11/18/2019 

Oakland, CA  SECTION 03 01 30 - Page 9 of 12 

 

3.6 FORM-AND-POUR MORTAR APPLICATIONS 

A. Use for Cracks in excess of ¼ inch width. 

B. Form repair mortar patches and structures using tight-fitting, smooth-faced forms.  Apply form 

release coating to interior form faces. 

C. Seal forms to existing substrate to prevent bleed out and leakage at form perimeters. 

D. Design formwork for either gravity feed or pressure pumping applications. 

E. Fill forms to completely fill voids in substrate, including around anchors, reinforcing bars, and 

other embedments. 

F. Remove forms only after repair material has set up adequately to maintain shape without sag or 

deflection. 

G. For flush repairs, grind perimeter of repair areas flush with adjacent surfaces.  Remove overfill 

and bleed out. 

H. Wet-cure patch for not less than seven days by water-fog spray or water-saturated absorptive 

cover. 

3.7 CONCRETE PLACEMENT 

A. Place concrete according to Section 03 30 00 "Cast-in-Place Concrete" and as specified in this 

article. 

B. Pretreatment: Apply epoxy-modified bonding agent  to concrete substrate. 

C. Standard Placement: Place concrete by form-and-pump method unless otherwise indicated. 

1. Use vibrators to consolidate concrete as it is placed. 

2. At unformed surfaces, screed concrete to produce a surface that when finished with 

patching mortar will match required profile and surrounding concrete. 

D. Form-and-Pump Placement: Place concrete by form-and-pump method where indicated. 

1. Design and construct forms to resist pumping pressure in addition to weight of wet 

concrete. Seal joints and seams in forms and where forms abut existing concrete. 

2. Pump concrete into place from bottom to top, releasing air from forms as concrete is 

introduced. When formed space is full, close air vents and pressurize to 14 psi (96 kPa). 

E. Wet-cure concrete for not less than seven days by leaving forms in place or keeping surfaces 

continuously wet by water-fog spray or water-saturated absorptive cover. 

F. Fill placement cavities with dry-pack mortar and repair voids with patching mortar. Finish to 

match surrounding concrete. 
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3.8 EPOXY CRACK INJECTION 

A. Use for cracks up to ¼ inch width. 

B. Mixing the epoxy resin adhesive for sealing the cracks & porting devices: Premix each 

component.  Proportion equal parts by volume of Component “A” and Component “B” into a 

clean, dry mixing pail.  Mix thoroughly for 3 minutes with a jiffy paddle on a low-speed (400-

600 rpm) drill.  Mix only that quantity of material that can be used within its potlife (60 minutes 

@ 73F). 

C. Mixing of the epoxy resin adhesive used for the pressure injection grouting: 

1. Manual: Proportion two parts by volume of Component “A” to one part   Component 

“B” into a clean, dry mixing pail.  Mix thoroughly for 3 minutes with a jiffy paddle on 

a low-speed (400-600 rpm) drill.  Mix only that quantity of material that can be used 

within its potlife (20-30 minutes 73F). 

C. Placement procedure: 

1. The epoxy resin adhesive for sealing the cracks & porting device:  Set the porting 

devices as required by the equipment manufacturer.  Spacing of the porting devices shall 

be accomplished as required to achieve the travel of the epoxy resin for the pressure 

injection grouting between ports and fill the cracks to the maximum.  On structures open 

on both sides, provide porting devices on opposite sides at staggered elevations.  Apply 

the mixed epoxy resin adhesive for sealing over cracks and around each porting device 

to provide an adequate seal to prevent the escape of the epoxy resin adhesive for the 

injection grouting.  Where required by the Engineer, apply the epoxy resin adhesive for 

sealing in such a manner that minimal defacing or discoloration of the substrate shall 

result. 

2. The epoxy resin adhesive for the pressure injection grouting:   

Manual: Load the mixed epoxy resin adhesive for grouting into a disposable caulking 

cartridge or bulk-loading caulking gun.  Inject the prepared cracks with a constant 

pressure in order to achieve maximum filling & penetration without the inclusion of air 

pockets or voids in the epoxy resin adhesive.  Begin the pressure injection at the widest 

part of the crack being injected and continue until there is the appearance of epoxy resin 

adhesive at an adjacent port, thus indicating travel.  When travel is indicated, to 

discontinue or continue the pressure injection from that port should be made by the 

contractor based on his experience, with the approval of the Engineer.  Continue 

procedure until pressure injectable cracks has been filled. 

Automated: Dispense the epoxy resin adhesive for grouting under constant pressure in 

accordance with procedures recommended by the equipment manufacturer as required 

to achieve maximum filling and penetration of the prepared cracks without the inclusion 

of air pockets or voids in the epoxy resin adhesive.  The pressure injection of single or 

multiple ports, by use of a manifold system, is possible.  This decision should be made 

by the contractor, with the approval of the Engineer.  Continue the approved procedure 

until all pressure injectable cracks have been filled. 

D.   If penetration of any cracks is impossible, consult the Architect before discontinuing the injection 

procedure.  If modification of the proposed procedure is required to fill the cracks, submit said 

modification in writing to the Engineer for acceptance prior to proceeding. 

E. Adhere to all limitations and cautions for the epoxy resin adhesive in the manufacturers current 

printed literature. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit CONCRETE AND CMU REPAIR 11/18/2019 

Oakland, CA  SECTION 03 01 30 - Page 11 of 12 

 

A. Clean areas to receive capping adhesive of oil, dirt, and other substances that would interfere with 

bond. 

B. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart than 

thickness of member being injected. Seal injection ports in place with capping adhesive. 

C. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch (6 mm) thick 

by 1 inch (25 mm) wider than crack. 

D. Inject cracks wider than 0.003 inch (0.075 mm) to a depth of 8 inches (200 mm). 

E. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower parts. Inject 

adhesive into ports to refusal, capping adjacent ports when they extrude epoxy. Cap injected ports 

and inject through adjacent ports until crack is filled. 

F. After epoxy adhesive has set, remove injection ports and grind surfaces smooth. 

3.9 CORROSION-INHIBITING-TREATMENT APPLICATION 

A. Apply corrosion-inhibiting treatment to any reinforcing bars exposed during repair that have 

surface corrosion. 

B. Apply by brush, roller, or airless spray in two coats at manufacturer's recommended application 

rate. Remove film of excess treatment by high-pressure washing before patching treated concrete. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Packaged, Cementitious Patching Mortar:  randomly selected sets of samples for each type 

of mortar required, tested according to ASTM C 928/C 928M. 

2. Concrete: As specified in Section 033000 "Cast-in-Place Concrete." 

3. Joint Filler: Core-drilled samples to verify proper installation. 

a. Testing Frequency: One sample for each 100 feet (30 m) of joint filled. 

b. Where samples are taken, refill holes with joint filler. 

4. Epoxy Crack Injection: Core-drilled samples to verify proper installation. 

a. Testing Frequency:  Three samples from mockup and one sample for each 100 feet 

(30 m) of crack injected. 

b. Where samples are taken, refill holes with epoxy mortar. 

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

D. Prepare test and inspection reports. 
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E. Manufacturers Field Service: Engage manufacturers' factory-authorized service representatives 

for consultation and Project-site inspection and to provide on-site assistance when requested by 

Architect. 

1. Have manufacturers' factory-authorized service representatives perform the following 

number of Project-site inspections to observe progress and quality of the Work, distributed 

over the period of product installation, regardless of on-site assistance requested by 

Architect: 

a. Joint-Filler Installation: One inspection. 

b. Crack-Injection-Adhesive Preparation and Installation: One inspections. 

END OF SECTION 03 01 30 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes, for the following: 

1. Fill over metal decks. 

B. Related Sections: 

1. Section 03 01 30 “Concrete and CMU Repair” for removing and replacing existing 

concrete, repairing cracks in CMU and non-shrink mortars. 

2. Section 07 92 00 “Joint Sealers” for Preformed Joint Seals 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-

furnace slag, and silica fume; subject to compliance with requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and 

placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 

diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 

and supports for concrete reinforcement. 

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork, 

shoring removal, and reshoring installation and removal. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Bonding agents. 

4. Adhesives. 

5. Joint-filler strips. 

6. Repair materials. 

B. Material Test Reports: For the following, from a qualified testing agency, indicating compliance 

with requirements: 

1. Aggregates. Include service record data indicating absence of deleterious expansion of 

concrete due to alkali aggregate reactivity. 

C. Field quality-control reports. 

D. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as 

ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 

Concrete Flatwork Technician. 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities and 

equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency 

laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 

Grade II. 

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from 

the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 

single source from single manufacturer. 

E. ACI Publications: Comply with the following unless modified by requirements in the Contract 

Documents: 
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1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. Sections 1 

through 5 and Section 7, "Lightweight Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

F. Concrete Testing Service: Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 

G. Preinstallation Conference: Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine 

procedures for ensuring quality of concrete materials. Require representatives of each 

entity directly concerned with cast-in-place concrete to attend, including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixtures. 

c. Ready-mix concrete manufacturer. 

d. Concrete subcontractor. 

e. Special concrete finish subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 

control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 

curing procedures, construction contraction and isolation joints, and joint-filler strips, 

semirigid joint fillers, steel reinforcement installation, concrete repair procedures, and 

concrete protection. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 

damage. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed. 

C. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-

drawn steel wire into flat sheets. 

D. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet. 

 

2.2 REINFORCEMENT ACCESSORIES 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit CAST-IN-PLACE CONCRETE 

Oakland, CA SECTION 03 30 00 - Page 4 of 12 11/18/2019 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel 

wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 

compressive strength than concrete.  

B. CONCRETE MATERIALS 

C. Cementitious Material: Use the following cementitious materials, of the same type, brand, and 

source, throughout Project: 

1. Portland Cement: ASTM C 150, Type I/II, gray. 

a. Fly Ash: ASTM C 618, Class F. 

b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120. 

D. Silica Fume: ASTM C 1240, amorphous silica. 

E. Lightweight Aggregate: ASTM C 330, 1/2-inch (13-mm) nominal maximum aggregate size. 

F. Water: ASTM C 94/C 94M and potable. 

2.3 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 

B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with 

other admixtures and that will not contribute water-soluble chloride ions exceeding those 

permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium 

chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 

2. Retarding Admixture: ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

C. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor 

or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing 

chloride reactions with steel reinforcement in concrete and complying with 

ASTM C 494/C 494M, Type C. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Axim Italcementi Group, Inc.; CATEXOL CN-CI. 

b. BASF Construction Chemicals - Building Systems; Rheocrete CNI. 

c. Euclid Chemical Company (The), an RPM company; ARRMATECT EUCON 

BCN EUCON CIA. 

d. Grace Construction Products, W. R. Grace & Co.; DCI. 

e. Sika Corporation; Sika CNI. 

http://www.specagent.com/LookUp/?ulid=1145&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816661&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816662&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816664&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816666&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816668&mf=&src=wd
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D. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-

accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 

protective barrier and minimizing chloride reactions with steel reinforcement in concrete. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals - Building Systems; Rheocrete 222+. 

b. Cortec Corporation; MCI- 2000 2005NS. 

c. Grace Construction Products, W. R. Grace & Co.; DCI-S. 

d. Sika Corporation; FerroGard 901. 

2.4 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 

2.5 RELATED MATERIALS 

A. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or 

styrene butadiene. 

2.6 REPAIR MATERIALS 

A. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 

applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface 

to match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement 

as defined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and 

application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 

recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested 

according to ASTM C 109/C 109M. 

2.7 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 

designs based on laboratory trial mixtures. 

http://www.specagent.com/LookUp/?ulid=1146&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816670&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816671&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816673&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456816674&mf=&src=wd
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B. Cementitious Materials: Fly ash, pozzolan, ground granulated blast-furnace slag, and silica 

fume may be used to reduce the total amount of portland cement, which would otherwise be 

used, by not less than 40 percent.  Limit percentage, by weight, of cementitious materials other 

than portland cement in concrete as follows: 

1. Fly Ash: 25 percent. 

2. Combined Fly Ash and Pozzolan: 25 percent. 

3. Ground Granulated Blast-Furnace Slag: 50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent 

portland cement minimum, with fly ash or pozzolan not exceeding 25 percent. 

5. Silica Fume: 10 percent. 

6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not 

exceeding 25 percent and silica fume not exceeding 10 percent. 

7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica 

Fume: 50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not 

exceeding 10 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of 

cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as 

required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete with a 

water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures. 

E. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written 

instructions and to result in hardened concrete color consistent with approved mockup. 

2.8 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Concrete Toppings: Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days. 

2. Minimum Cementitious Materials Content:  520 lb/cu. yd. (309 kg/cu. m). 

3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm). 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) 

nominal maximum aggregate size. 

2.9 FABRICATING REINFORCEMENT 

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

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 

deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 STEEL REINFORCEMENT 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 

support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld 

crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps 

of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with wire. 

3.2 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate 

or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.3 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 

items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 

approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 

mixture. 
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D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete will be placed on concrete that has hardened enough to cause seams or planes of 

weakness. If a section cannot be placed continuously, provide construction joints as indicated. 

Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 

and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 

inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of 

concrete that have begun to lose plasticity. At each insertion, limit duration of vibration 

to time necessary to consolidate concrete and complete embedment of reinforcement and 

other embedded items without causing mixture constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 

construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. Do not further disturb 

slab surfaces before starting finishing operations. 

F. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled 

mixing water or chopped ice may be used to control temperature, provided water 

equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to 

cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.4 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces. Do not wet concrete surfaces. 

3.5 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 

protection during curing. 

B. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 

surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 
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C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 

for curing concrete, placed in widest practicable width, with sides and ends lapped at 

least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less 

than seven days. Immediately repair any holes or tears during curing period using cover 

material and waterproof tape. 

3.6 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and 

replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one-part portland cement to two 

and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water 

for handling and placing. 

C. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and 

verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces 

sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or 

that penetrate to reinforcement or completely through unreinforced sections regardless of 

width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar. Finish repaired 

areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 

Prepare, mix, and apply repair underlayment and primer according to manufacturer's 

written instructions to produce a smooth, uniform, plane, and level surface. Feather edges 

to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low 

areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent 

floor elevations. Prepare, mix, and apply repair topping and primer according to 

manufacturer's written instructions to produce a smooth, uniform, plane, and level 

surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in 

diameter, by cutting out and replacing with fresh concrete. Remove defective areas with 

clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm) 

clearance all around. Dampen concrete surfaces in contact with patching concrete and 
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apply bonding agent. Mix patching concrete of same materials and mixture as original 

concrete except without coarse aggregate. Place, compact, and finish to blend with 

adjacent finished concrete. Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching 

mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, 

and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 

patching mortar before bonding agent has dried. Compact patching mortar and finish to 

match adjacent concrete. Keep patched area continuously moist for at least 72 hours. 

D. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 

patching mortar. 

E. Repair materials and installation not specified above may be used, subject to Architect's 

approval. 

3.7 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and 

inspections and to submit reports. 

B. Inspections: 

1. Steel reinforcement placement. 

2. Steel reinforcement welding. 

3. Headed bolts and studs. 

4. Verification of use of required design mixture. 

5. Concrete placement, including conveying and depositing. 

6. Curing procedures and maintenance of curing temperature. 

7. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 

ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for 

each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) 

or fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength tests 

for each concrete mixture, testing shall be conducted from at least five randomly 

selected batches or from each batch if fewer than five are used. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 

but not less than one test for each day's pour of each concrete mixture. Perform additional 

tests when concrete consistency appears to change. 

4. Air Content: ASTM C 231, pressure method, for normal-weight concrete; 

ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one test 
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for each composite sample, but not less than one test for each day's pour of each concrete 

mixture. 

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 

40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test 

for each composite sample. 

6. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test 

for each composite sample, but not less than one test for each day's pour of each concrete 

mixture. 

7. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each composite 

sample. 

8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 

at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-

cured cylinders, Contractor shall evaluate operations and provide corrective procedures 

for protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive strength 

and no compressive-strength test value falls below specified compressive strength by 

more than 500 psi (3.4 MPa). 

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 

Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 

Project identification name and number, date of concrete placement, name of concrete 

testing and inspecting agency, location of concrete batch in Work, design compressive 

strength at 28 days, concrete mixture proportions and materials, compressive breaking 

strength, and type of break for both 7- and 28-day tests. 

12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 

be permitted by Architect but will not be used as sole basis for approval or rejection of 

concrete. 

13. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 

when test results indicate that slump, air entrainment, compressive strengths, or other 

requirements have not been met, as directed by Architect. Testing and inspecting agency 

may conduct tests to determine adequacy of concrete by cored cylinders complying with 

ASTM C 42/C 42M or by other methods as directed by Architect. 

14. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

15. Correct deficiencies in the Work that test reports and inspections indicate do not comply 

with the Contract Documents. 

END OF SECTION 03 30 00 
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SECTION 05 12 00 

STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 

B. Related Requirements: 

1. Section 05 50 00 "Metal Fabrications" for miscellaneous steel fabrications, fixed ladders 

and other steel items not defined as structural steel. 

1.3 DEFINITIONS 

A. Structural Steel:  Elements of the structural frame indicated on Drawings and as described in 

AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

B. Protected Zone:  Structural members or portions of structural members indicated as "Protected 

Zone" on Drawings.  Connections of structural and nonstructural elements to protected zones 

are limited. 

1.4 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 

and coating manufacturers' written recommendations to ensure that shop primers and topcoats 

are compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 

without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and 

directions for installation. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Show fabrication of structural-steel components. 
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1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

2. Include embedment Drawings. 

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld.  Show backing bars that are to be removed 

and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  

Identify pretensioned and slip-critical, high-strength bolted connections. 

5. Identify members and connections of the Seismic-Load-Resisting System. 

6. Indicate locations and dimensions of protected zones. 

7. Identify demand critical welds. 

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):  

Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded 

joint whether prequalified or qualified by testing qualified by testing, including the following: 

1. Power source (constant current or constant voltage). 

2. Electrode manufacturer and trade name, for demand critical welds. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer, fabricator, shop-painting applicator, testing agency. 

B. Welding certificates. 

C. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers, 

certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural steel, including chemical and physical properties. 

E. Product Test Reports:  For the following: 

1. Bolts, nuts, and washers including mechanical properties and chemical analysis. 

2. Direct-tension indicators. 

3. Tension-control, high-strength, bolt-nut-washer assemblies. 

4. Shear stud connectors. 

5. Shop primers. 

F. Survey of existing conditions. 

G. Source quality-control reports. 

H. Field quality-control and special inspection reports. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category STD, or is 

accredited by the IAS Fabricator Inspection Program for Structural Steel (AC 172)]. 
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B. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification 

Program and is designated an AISC-Certified Erector, Category ACSE. 

C. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement P3 

or to SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting 

Applicators." 

D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 

1. Welders and welding operators performing work on bottom-flange, demand-critical 

welds shall pass the supplemental welder qualification testing, as required by 

AWS D1.8/D1.8M.  FCAW-S and FCAW-G shall be considered separate processes for 

welding personnel qualification. 

E. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 

2. AISC 341 and AISC 341s1. 

3. AISC 360. 

4. RCSC's "Specification for Structural Joints Using ASTM A 325 Bolts." 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures.  Repair or replace damaged materials or 

structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided District's testing and inspecting agency observes 

repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 572/A 572M, Grade 50 (345) 

B. Plate and Bar:  ASTM A 36/A 36M. 

C. Welding Electrodes:  Comply with AWS requirements. 
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2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, heavy-hex 

steel structural bolts; 

1. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), 

compressible-washer type with plain finish. 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy-

hex or round head assemblies consisting of steel structural bolts with splined ends, heavy-hex 

carbon-steel nuts, and hardened carbon-steel washers. 

C. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished 

carbon steel; AWS D1.1/D1.1M, Type B. 

D. Primer:  Comply with Section 09 91 13 "Exterior Painting," Section 09 91 23 "Interior 

Painting," and Section 09 96 00 "High-Performance Coatings." 

2.3 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 

according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to 

AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain 

markings until structural steel has been erected. 

4. Mark and match-mark materials for field assembly. 

5. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in 

AWS D1.1/D1.1M. 

C. Bolt Holes:  Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to 

metal surfaces. 

D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 

E. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 

connectors.  Use automatic end welding of headed-stud shear connectors according to 

AWS D1.1/D1.1M and manufacturer's written instructions. 

F. Holes:  Provide holes required for securing other work to structural steel and for other work to 

pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes 

or enlarge holes by burning. 
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2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.4 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 

members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 

3. Surfaces of high-strength bolted, slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

5. Galvanized surfaces. 

6. Surfaces enclosed in interior construction. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 

spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and 

standards: 

1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 

written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 

of 1.5 mils (0.038 mm).  Use priming methods that result in full coverage of joints, corners, 

edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 

2.5 SOURCE QUALITY CONTROL 

A. Testing Agency:  District will engage a qualified testing agency to perform shop tests and 

inspections. 

1. Provide testing agency with access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

B. Bolted Connections:  Inspect and test shop-bolted connections according to RCSC's 

"Specification for Structural Joints Using ASTM A 325." 

C. Welded Connections:  Visually inspect shop-welded connections according to 

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

1. Liquid Penetrant Inspection:  ASTM E 165. 

2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished 

weld.  Cracks or zones of incomplete fusion or penetration are not accepted. 

3. Ultrasonic Inspection:  ASTM E 164. 
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4. Radiographic Inspection:  ASTM E 94. 

D. In addition to visual inspection, test and inspect shop-welded shear connectors according to 

requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree 

flash or welding repairs to any shear connector. 

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear 

connectors if weld fracture occurs on shear connectors already tested. 

E. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

1. Prepare a certified survey of existing conditions.  Include bearing surfaces, anchor rods, 

bearing plates, and other embedments showing dimensions, locations, angles, and 

elevations. 

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

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads.  Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated. 

1. Do not remove temporary shoring supporting composite deck construction until cast-in-

place concrete has attained its design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 

AISC 303 and AISC 360. 

B. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for 

Steel Buildings and Bridges." 

C. Align and adjust various members that form part of complete frame or structure before 

permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that are in 

permanent contact with members.  Perform necessary adjustments to compensate for 

discrepancies in elevations and alignment. 
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1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

D. Splice members only where indicated. 

E. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut 

sections within smoothness limits in AWS D1.1/D1.1M. 

F. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 

enlarged to admit bolts. 

G. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 

connectors.  Use automatic end welding of headed-stud shear connectors according to 

AWS D1.1/D1.1M and manufacturer's written instructions. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325" for type of bolt and type of joint specified. 

1. Joint Type:   Pretensioned 

B. Weld Connections:  Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, 

appearances, welding procedure specifications, weld quality, and methods used in correcting 

welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 

connections, and removal of paint on surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment of axes 

without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel 

Buildings and Bridges," for mill material. 

3.5 FIELD QUALITY CONTROL 

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

special inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 

2. Verify weld materials and inspect welds. 

3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

C. Bolted Connections:  Inspect and test bolted connections according to RCSC's "Specification 

for Structural Joints Using ASTM A 325." 

D. Welded Connections:  Visually inspect field welds according to AWS D1.1/D1.1M. 
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1. In addition to visual inspection, test and inspect field welds according to 

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 

b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 

finished weld.  Cracks or zones of incomplete fusion or penetration are not 

accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 

d. Radiographic Inspection:  ASTM E 94. 

E. In addition to visual inspection, test and inspect field-welded shear connectors according to 

requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree 

flash or welding repairs to any shear connector. 

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear 

connectors if weld fracture occurs on shear connectors already tested. 

3.6 REPAIRS AND PROTECTION 

A. Touchup Painting:  Immediately after erection, clean exposed areas where primer is damaged or 

missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 

for touching up shop-painted surfaces. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 

cleaning. 

B. Touchup Painting:  Cleaning and touchup painting are specified in Section 09 91 13 "Exterior 

Painting". 

END OF SECTION 05 12 00 
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SECTION 06 06 60 

SOLID POLYMER FABRICATIONS 

Basis of Design: 3form Translucent Resin Panels 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 1 Specification sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the Plastic Fabrication as shown and specified in the described 

system(s): 

1. Ceiling Panels 

2. Feature Wall  

3. Partitions 

4. Signage  

5. Wall Cladding 

6. Wall Cladding-back-lit 

7. Wall Panels-back-lit 

8. Wall Sculpture 

B. Related Sections include the following: 

1. Section 09 54 00 Specialty Ceiling;  

2. Section 09 62 00 Specialty Flooring 

3. Section 10 11 00 Visual Display Surfaces;  

4. Section 10 14 00 Signage;  

5. Section 10 22 00 Partitions; 10 26 00 Wall and Door Protection; 10 28 00 

Toilet, Bath and Laundry Accessories  

1.3 SUBMITTALS 

A. General:  Submit the following in accordance with conditions of contact and Division 

1 specification section 01 33 00 “Submittal Procedures”. 

B. Product Data:  Submit manufacturer’s product data; include product description, 

fabrication information, and compliance with specified performance requirements. 

C. Submit product test reports from a qualified independent 3rd party testing agency 

indicating each type and class of panel system complies with the project performance 

requirements, based on comprehensive testing of current products.  Previously 

completed test reports will be acceptable if for current manufacturer and indicative of 

products used on this project. 

1. Test reports required are: 

a. Rate of Burning (ASTM D 635) 
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b. Self-Ignition Temperature (ASTM D 1929) 

c. Density of Smoke (ASTM D 2843) 

d. Flame spread and Smoke developed testing (ASTM E 84) 

e. Room Corner Burn Test (NFPA 286) 

f. Extent of Burning (UL 94) 

g. Impact strength (ASTM D 3763) 

h. Safety glazing impact resistance (ANSI Z97.1-2004) 

i. UPITT Test for Combustion Product Toxicity 

j. Dynamic environmental testing (ASTM standards D 5116 and D 6670) 

D. Building Approvals:  Plastic Fabrications are to have been evaluated and must be 

registered with and comply to requirements of the following jurisdictions: 

1. New York Department of Buildings (Product must have an MEA [Materials 

and Equipment Acceptance] number) for use as Interior Finishes 

2. Los Angeles Department of Building and Safety (Product must have a LARR 

[Los Angeles Research Report] number) for use as Light-transmitting Panels 

E. Shop Drawings:  Include plans, elevations, sections, panel dimensions, details, and 

attachments to other work. 

F. Samples for Initial Selection: 

1. Submit minimum 2-inch by 2-inch samples.  Indicate full color, texture and 

pattern variation. 

G. Samples for Verification: 

1. Submit minimum 4-inch by 4-inch sample for each type, texture, pattern and 

color of solid plastic fabrication. 

H. Mockups: 

1. Build mockups to verify selections made under sample Submittals and to 

demonstrate aesthetic effects. 

2. Build mockup of each type of Plastic Fabrication. 

3. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion. 

I. Maintenance Data:  Submit manufacturer’s care and maintenance data, including care, 

repair and cleaning instructions.  Include in Project closeout documents. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications 

1. Materials and systems shall be manufactured by a company continuously and 

regularly employed in the manufacture of specified materials for a period of at 

least five (5) consecutive years and which can show evidence of those materials 

being satisfactorily used on at least six (6) projects of similar size, scope and 

location.  At least three (3) of the projects shall have been successful for use 

five (5) years or longer. 

2. Manufactured panels must be produced from a minimum of 40% post-industrial 

recycle content.  This recycle content must be certified by a recognized 3rd party 

certification group, such as Scientific Certification Systems (SCS). 
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3. Manufacturer must offer a documented reclaim process that will take back, at 

the manufacturers cost, panels that are at their end-of life cycle.  Return process 

is preceded by following requirements highlighted in Section 02 42 00 Removal 

and Salvage of Construction Materials. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver Plastic Fabrications, systems and specified items in manufacturer’s standard 

protective packaging. 

B. Do not deliver Plastic Fabrications, system, components and accessories to Project site 

until areas are ready for installation. 

C. Store materials in a flat orientation in a dry place that is not exposed to exterior 

elements. 

D. Handle materials to prevent damage to finished surfaces.  Provide protective 

coverings to prevent damage or staining following installation for duration of project. 

E. Before installing Plastic Fabrications, permit them to reach room temperature. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install Solid Polymer Fabrications until spaces are 

enclosed and weatherproof, and ambient temperatures and humidity conditions are 

maintained at the levels indicated for Project when occupied for its intended use. 

1.7 WARRANTY 

A. Manufacturer’s Special Warranty on Plastic Fabrications:  Manufacturer’s standard 

form agreeing to repair or replace units that fail in material or workmanship within the 

specified warranty period. 

B. Warranty Period:  2 year after the date of substantial completion. 

C. The warranty shall not deprive the owner of other rights or remedies the Owner may 

have under other provisions of the Contract Documents, and is in addition to and runs 

concurrent with other warranties made by the Contractor under the requirements of 

the Contract Documents. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Manufacturer:  3form, Inc., Salt Lake City, Utah, USA / telephone 801-649-2500 

2.2 MATERIALS 

A. Varia™ produced from ecoresin™ Sheet 

1. Engineered polyester resin 

2. Sheet Size: Maximum 4’ x 10’ 

3. Thickness: Minimum 1/16” 

4. Basis of Design Product:  The design of Plastic Fabrications is based on 

Varia™ produced with ecoresin™ as provided by 3form, Inc.  Products from 

other manufacturers must be approved by the Architect or Designer prior to 
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bidding in accordance with the Instructions to Bidders and Section 10 60 00 

“Product Requirements”. 

B. Interlayer Materials:  Compatible with polyesters and bonding process to create a 

monolithic sheet of material when complete. 

C. Sheet minimum performance attributes: 

1. Rate of Burning (ASTM D 635).  Material must attain CC1 Rating for a 

nominal thickness of 1.5 mm (0.060 in.) and greater. 

2. Self-Ignition Temperature (ASTM D 1929).  Material must have a Self-ignition 

temperature greater than 650°F. 

3. Density of Smoke (ASTM D 2843).  Material must have a smoke density less 

than 75%. 

4. Flame spread and Smoke developed testing (ASTM E 84).  Material must be 

able to meet a level of Class A (Flame spread less than 25 and smoke less than 

450) at thickness of 1”. 

5. Room Corner Burn Test (NFPA 286).  Material must meet Class A criteria at 

¼” thickness as described by the 2003 International Building Code. 

6. Extent of Burning (UL 94).  Must submit UL card. 

7. Impact strength. Minimum impact strength test as measured by ASTM D 3763 

of 20 ft. lbs.  (for durability, shipping, installation, and use). 

8. Safety Glazing.  Material must attain a Class A impact rating in accordance 

with ANSI Z97.1-2004 at 1/8” thickness. 

9. UPITT Test for Combustion Product Toxicity:  Product must be recorded as 

“not more toxic than wood”. 

10. Dynamic environmental testing (ASTM standards D 5116 and D 6670).  Panels 

must not have detectable VOC off-gassing agents and must be have 

Greenguard™ Indoor Air Quality certified. 

11. Panels must be produced from a minimum of 40% post-industrial recycle 

content.  This recycle content must be certified by a recognized 3rd party 

certification group, such as Scientific Certification Systems (SCS). 

12. Building Approvals:  Plastic Fabrications are to have been evaluated and must 

be registered with and comply to requirements of the following jurisdictions: 

a. New York Department of Buildings (Product must have an MEA 

[Materials and Equipment Acceptance] number) for use as Interior 

Finishes 

b. Los Angeles Department of Building and Safety (Product must have a 

LARR [Los Angeles Research Report] number) for use as Light-

transmitting Panels 

2.3 FABRICATION 

A. General:  Fabricate Plastic Fabrications to designs, sizes and thicknesses indicated and 

to comply with indicated standards.  Sizes, profiles and other characteristics are 

indicated on the drawings. 

B. Comply with manufacturer’s written recommendations for fabrication. 

C. Machining:  Acceptable means of machining are listed below. Ensure that material is 

not chipped or warped by machining operations. 

1. Sawing: Select equipment and blades suitable for type of cut required.   

2. Drilling: Drills specifically designed for use with plastic products. 
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3. Milling: Climb cut where possible. 

4. Routing 

5. Tapping  

D. Forming:  Form products to shapes indicated using the appropriate method listed 

below.  Comply with manufacturer’s written instructions. 

1. Cold Bending 

2. Hot Bending 

3. Thermoforming: Acceptable only on uncoated material. 

4. Drape Forming 

5. Matched Mold Forming 

6. Mechanical Forming 

E. Laminating:  Laminate to substrates indicated using adhesives and techniques 

recommended by manufacturer. 

2.4 MISCELLANEOUS MATERIALS 

A. General: Provide products of material, size, and shape required for application 

indicated, and with a proven record of compatibility with surfaces contacted in 

installation. 

B. Cleaner:  Type recommended by manufacturer. 

C. Fasteners:  Use screws designed specifically for plastics.  Self-threading screws are 

acceptable for permanent installations.  Provide threaded metal inserts for applications 

requiring frequent disassembly such as light fixtures. 

D. Bonding Cements: May be achieved with solvents or adhesives, suitable for use with 

product and application. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where installation of Plastic Fabrications 

will occur, with Installer present, for compliance with manufacturer’s requirements.  

Verify that substrates and conditions are satisfactory for installation and comply with 

requirements specified. 

3.2 INSTALLATION 

A. General:  Comply with manufacturer’s written instructions for the installation of 

Plastic Fabrications. 

B. Manufacturer’s shop to fabricate items to the greatest degree possible. 

C. Utilize fasteners, adhesives and bonding agents recommended by manufacturer for 

type of installation indicated.  Material that is chipped, warped, hazed or discolored as 

a result of installation or fabrication methods will be rejected. 

D. Install components plumb, level and rigid, scribed to adjacent finishes, in accordance 

with approved shop drawings and product data. 
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E. Form field joints using manufacturer’s recommended procedures.  Locate seams in 

panels so that they are not directly in line with seams in substrates. 

3.3 CLEANING AND PROTECTION 

A. Protect surfaces from damage until date of substantial completion.  Repair work or 

replace damaged work, which cannot be repaired to Architect’s satisfaction. 

 

END OF SECTION 06 06 60 
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PRODUCT DATA SHEET 1 - Solid Polymer Fabrication #1 (SPF-1) 

 

Product: [Replace with Collection and product name] 

Color: [Replace with color name] 

Gauge: [1/16"][1/8"][3/16"][1/4"][3/8"][1/2"][3/4"][1"][As indicated on 

drawings][As required to meet deflection requirements] 

Surface Finish: [Patent][Markerboard 

Plus][Patina][Pixel][Sandstone][Stucco][Supermatte][Other] 

UV Protection:  [required][not required] 

Edge Sealing:  [required][not required] 

Expansion/Contraction Allowance: 

Orientation:  [Horizontal][Vertical] 
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SECTION 06 40 23 

INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior standing and running trim. 

2. Closet and utility shelving. 

3. Wood furring, blocking, shims, and hanging strips for installing interior architectural 

woodwork items that are not concealed within other construction. 

4. Shop priming of interior architectural woodwork. 

5. Shop finishing of interior architectural woodwork. 

1.3  COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections, to ensure that interior architectural woodwork can be 

supported and installed as indicated. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Anchors. 

2. Adhesives. 

3. Shop finishing materials. 

4. Wood-Preservative Treatment: 

a. Include data and warranty information from chemical-treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. 

b. Indicate type of preservative used and net amount of preservative retained. 
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c. Include chemical-treatment manufacturer's written instructions for finishing treated 

material and manufacturer's written warranty. 

5. Fire-Retardant Treatment: Include data and warranty information from chemical-

treatment manufacturer and certification by treating plant that treated materials comply 

with requirements. 

6. Waterborne Treatments: 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. Shop Drawings: 

1. Include the following: 

a. Dimensioned plans, elevations, and sections. 

b. Attachment details. 

2. Show large-scale details. 

3. Show locations and sizes of furring, blocking, and hanging strips, including blocking and 

reinforcement concealed by construction and specified in other Sections. 

4. Apply WI Certified Compliance Program label to Shop Drawings. 

C. Samples: For each exposed product and for each shop-applied color and finish specified. 

1. Size: 

a. Panel Products: 12 inches by 12 inches (300 mm by 300 mm). 

b. Lumber Products: Not less than 5 inches (125 mm) wide by 12 inches (300 mm) 

long, for each species and cut, finished on one side and one edge. 

D. Samples for Initial Selection: For each type of shop-applied exposed finish. 

1. Size: 

a. Panel Products: 12 inches by 12 inches (300 mm by 300 mm). 

b. Lumber Products: Not less than 5 inches (125 mm) wide by 12 inches (300 mm) 

long, for each species and cut, finished on one side and one edge. 

E. Samples for Verification: For the following: 

1. Lumber for Transparent Finish: Not less than 5 inches (125 mm) wide by 12 inches (300 

mm) long, for each species and cut, finished on one side and one edge. 

2. Veneer Leaves: Representative of and selected from flitches to be used for transparent-

finished interior architectural woodwork. 

3. Lumber and Panel Products with Shop-Applied Opaque Finish: 5 inches (125 mm) wide 

by 12 inches (300 mm) long for lumber and 8 by 10 inches (200 by 250 mm) for panels, 

for each finish system and color. 

a. Finish entire exposed surface. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For architectural woodwork manufacturer and Installer. 

B. Product Certificates: For the following: 

1. Composite wood and agrifiber products. 

2. Adhesives. 

C. Evaluation Reports: For preservative-treated and fire-retardant-treated wood materials, from 

ICC-ES. 

D. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTLAS 

A. Quality Standard Compliance Certificates:  WI Certified Compliance Program certificates. 

1.8 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. 

1. Manufacturer's Certification: Licensed participant in WI's Certified Compliance Program. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockups of typical interior architectural woodwork as shown on Drawings. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Owner specifically approves such deviations by 

Change Order. 

3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with the Architectural Woodwork Standards, Section 2. 

B. Do not deliver interior architectural woodwork until painting and similar finish operations that 

might damage woodwork have been completed in installation areas. 

C. Store woodwork in installation areas or in areas where environmental conditions comply with 

requirements specified in "Field Conditions" Article. 

1. Handle and store fire-retardant-treated wood to comply with chemical treatment 

manufacturer's written instructions. 
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1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior architectural woodwork until 

building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 

temperature and relative humidity at levels designed for building occupants for the remainder of 

the construction period. 

B. Field Measurements: Where interior architectural woodwork is indicated to fit to other 

construction, verify dimensions of other construction by field measurements before fabrication, 

and indicate measurements on Shop Drawings. 

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 

measurements before being concealed by construction, and indicate measurements on 

Shop Drawings. 

C. Established Dimensions: Where interior architectural woodwork is indicated to fit to other 

construction, establish dimensions for areas where woodwork is to fit. Provide allowance for 

trimming at site, and coordinate construction to ensure that actual dimensions correspond to 

established dimensions. 

1.11 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections to ensure that architectural woodwork can be 

supported and installed as indicated. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Frames: Complying with NFPA 80 and listed and labeled by a qualified testing 

agency acceptable to authorities having jurisdiction for fire-protection ratings indicated on 

Drawings, based on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies: Listed and labeled for smoke and draft control by 

a qualified testing agency acceptable to authorities having jurisdiction, based on testing 

according to UL 1784 and installed in compliance with NFPA 105. 

B. Fire-Rated, Borrowed-Lite Assemblies: Complying with NFPA 80 and listed and labeled by a 

qualified testing agency acceptable to authorities having jurisdiction, for fire-protection ratings 

indicated, based on testing according to NFPA 257 or UL 9. 

2.2 ARCHITECTURAL WOODWORK, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 

Standards for grades of interior architectural woodwork indicated for construction, finishes, 

installation, and other requirements. 
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1. Provide labels and certificates from WI certification program indicating that 

woodwork and installation complies with requirements of grades specified. 

2. The Contract Documents contain requirements that are more stringent than the 

Architectural Woodwork Standards. Comply with Contract Documents and Architectural 

Woodwork Standards. 

2.3 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH 

A. Architectural Woodwork Standards Grade:  Custom. 

B. Hardwood Lumber: 

1. Wood Species and Cut:  Match species and cut indicated for other types of transparent-

finished architectural woodwork located in same area of building unless otherwise 

indicated. 

2. Species: Red oak. 

3. Cut: Plain sliced/plain sawn. 

4. Wood Moisture Content: 5 to 10 percent. 

5. Provide split species on trim that faces areas with different wood species, matching each 

face of woodwork to species and cut of finish wood surfaces in areas finished. 

6. For trim items other than base wider than available lumber, use veneered construction. 

Do not glue for width. 

a. For veneered base, use hardwood lumber core, glued for width. 

7. For base wider than available lumber, glue for width. Do not use veneered construction. 

8. For rails thicker than available lumber, use veneered construction. Do not glue for 

thickness. 

C. Softwood Lumber: 

1. Wood Species and Cut:  Match species and cut indicated for other types of transparent-

finished architectural woodwork located in same area of building unless otherwise 

indicated. 

2. Species: Eastern white pine. 

3. Cut: Plain sawn. 

4. Wood Moisture Content: 5 to 10 percent. 

5. Provide split species on trim that faces areas with different wood species, matching each 

face of woodwork to species and cut of finish wood surfaces in areas finished. 

6. For trim items other than base wider than available lumber, use veneered construction. 

Do not glue for width. 

a. For veneered base, use softwood lumber core, glued for width. 

7. For base wider than available lumber, glue for width. Do not use veneered construction. 

8. For rails thicker than available lumber, use veneered construction. Do not glue for 

thickness. 

9. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 

(76 mm) wide. 
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2.4 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH 

A. Architectural Woodwork Standards Grade:  Custom. 

1. Wood Species: Any closed-grain hardwood. 

2. Wood Moisture Content: 5 to 10 percent. 

2.5 CLOSET AND UTILITY SHELVING 

A. Architectural Woodwork Standards Grade:  Economy. 

B. Shelf Material: 3/4-inch (19-mm) solid lumber. 

C. Cleats: 3/4-inch (19-mm). 

D. Wood Species: Red oak. 

E. Closet Rods: 1-1/2-inch- (38-mm-) diameter,. 

F. Closet Rods: 1-5/16-inch- (33-mm-) diameter, tubes complying with BHMA A156.16, L03131. 

G. Rod Flanges: Clear, kiln-dried, red oak turnings. 

H. Rod Flanges: . 

I. Wood Finish: . 

2.6 HARDWOOD SHEET MATERIALS 

A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 

the Architectural Woodwork Standards for each type of interior architectural woodwork and 

quality grade specified unless otherwise indicated. 

1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130. 

2. Particleboard: ANSI A208.1, Grade M-2. 

3. Particleboard: Straw-based particleboard complying with requirements in ANSI A208.1, 

Grade M-2, except for density. 

4. Softwood Plywood: DOC PS 1. 

5. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1. 

2.7 PRESERVATIVE-TREATED-WOOD MATERIALS 

A. Preservative-Treated-Wood Materials: Provide with water-repellent preservative treatment 

complying with AWPA N1 (dip, spray, flood, or vacuum-pressure treatment). 

1. Preservative Chemicals: 3-iodo-2-propynyl butyl carbamate (IPBC), combined with a 

compatible EPA-registered insecticide. 
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2. Use chemical formulations that do not bleed through or otherwise adversely affect 

finishes. Do not use colorants in solution to distinguish treated material from untreated 

material. 

B. Extent of Preservative-Treated Wood Materials: Treat interior architectural woodwork in 

contact with concrete or masonry. 

1. Items fabricated from the following wood species need not be treated: 

a. Redwood. 

2.8 FIRE-RETARDANT-TREATED WOOD MATERIALS 

A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, 

use materials complying with requirements that are acceptable to authorities having jurisdiction 

and with fire-test-response characteristics specified as determined by testing identical products 

according to test method indicated by a qualified testing agency. 

1. Use treated materials that comply with requirements of the Architectural Woodwork 

Standards. Do not use materials that are warped, discolored, or otherwise defective. 

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 

adversely affect finishes. Do not use colorants to distinguish treated materials from 

untreated materials. 

3. Identify fire-retardant-treated materials with appropriate classification marking of 

qualified testing agency in the form of removable paper label or imprint on surfaces that 

will be concealed from view after installation. 

B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less 

when tested according to ASTM E 84, with no evidence of significant progressive combustion 

when the test is extended an additional 20 minutes, and with the flame front not extending more 

than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the test. 

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 

15 percent, respectively. 

2. For items indicated to receive a stained, transparent, or natural finish, use organic resin 

chemical formulation. 

3. Mill lumber after treatment within limits set for wood removal that do not affect listed 

fire-test-response characteristics, using a woodworking shop certified by testing and 

inspecting agency. 

4. Mill lumber before treatment, and implement procedures during treatment and drying 

processes that prevent lumber from warping and developing discolorations from drying 

sticks or other causes, marring, and other defects affecting appearance of treated 

woodwork. 

C. Fire-Retardant Particleboard: Made from softwood particles and fire-retardant chemicals mixed 

together at time of panel manufacture, to achieve flame-spread index of 25 or less and smoke-

developed index of 25 or less according to ASTM E 84. 

1. or panels 3/4 inch (19 mm) thick and less, comply with ANSI A208.1 for Grade M-2, 

except for the following minimum properties: modulus of rupture, 1600 psi (11 MPa); 

modulus of elasticity, 300,000 psi (2070 MPa); internal bond, 80 psi (550 kPa); and 
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screw-holding capacity on face and edge, 250 and 225 lbf (1100 and 1000 N), 

respectively. 

2. For panels 13/16 to 1-1/4 inches (20 to 32 mm) thick, comply with ANSI A208.1 for 

Grade M-1, except for the following minimum properties: modulus of rupture, 1300 psi 

(9 MPa); modulus of elasticity, 250,000 psi (1720 MPa); linear expansion, 0.50 percent; 

and screw-holding capacity on face and edge, 250 and 175 lbf (1100 and 780 N), 

respectively. 

D. Fire-Retardant Fiberboard: Medium-density fiberboard (MDF) panels complying with 

ANSI A208.2, made from softwood fibers, synthetic resins, and fire-retardant chemicals mixed 

together at time of panel manufacture, to achieve flame-spread index of 25 or less and smoke-

developed index of 200 or less according to ASTM E 84. 

2.9 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber, kiln-dried to less than 15 

percent moisture content. 

1. Preservative Treatment: Provide softwood lumber treated by pressure process, 

AWPA U1; Use Category UC3b. 

a. Provide where in contact with concrete or masonry. 

b. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 

c. Preservative Chemicals: Acceptable to authorities having jurisdiction and 

containing no arsenic or chromium. 

d. Mark lumber with treatment quality mark of an inspection agency approved by the 

American Lumber Standards Committee's (ALSC) Board of Review. 

2. Fire-Retardant Treatment: Complying with requirements; provide where indicated. 

B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing 

manufacturer. 

C. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 

1. Provide metal expansion sleeves or expansion bolts for post-installed anchors. 

2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior 

walls and at floors. 

D. Installation Adhesive: Product recommended by fabricator for each substrate for secure 

anchorage. 

2.10 FABRICATION 

A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 

fabrication. 

B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated. 

1. Ease edges to radius indicated for the following: 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit 

Oakland, CA 

INTERIOR ARCHITECTURAL WOODWORK 

SECTION 06 40 23 - Page 9 of 13 

11/18/2019 

a. Edges of Solid-Wood (Lumber) Members: 1/16 inch (1.5 mm) unless otherwise 

indicated. 

b. Edges of Rails and Similar Members More Than 3/4 Inch (19 mm) Thick: 1/8 inch 

(3 mm). 

C. Complete fabrication, including assembly, to maximum extent possible before shipment to 

Project site. 

1. Disassemble components only as necessary for shipment and installation. 

2. Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 

3. Notify Architect seven days in advance of the dates and times interior architectural 

woodwork fabrication will be complete. 

4. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. 

a. Install dowels, screws, bolted connectors, and other fastening devices that can be 

removed after trial fitting. 

b. Verify that parts fit as intended, and check measurements of assemblies against 

field measurements indicated on approved Shop Drawings before disassembling 

for shipment. 

2.11 SHOP PRIMING 

A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, 

filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 

interior architectural woodwork, as applicable to each unit of work. 

B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood primer 

as specified in Section 099123 "Interior Painting." 

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

surfaces of woodwork. Apply two coats to surfaces installed in contact with concrete or 

masonry and to end-grain surfaces. 

C. Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces with 

required pretreatments and first coat of finish as specified in Section 099300 "Staining and 

Transparent Finishing." 

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

surfaces of woodwork. Apply two coats to surfaces installed in contact with concrete or 

masonry and to end-grain surfaces. 

2.12 SHOP FINISHING 

A. Finish interior architectural woodwork with transparent finish at fabrication shop. Defer only 

final touchup, cleaning, and polishing until after installation. 

B. Preparation for Finishing: Comply with Architectural Woodwork Standards, Section 5 for 

sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for 

finishing interior architectural woodwork, as applicable to each unit of work. 
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1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to 

concealed surfaces of interior architectural woodwork. Apply two coats to end-grain 

surfaces. 

C. Transparent Finish: 

1. Architectural Woodwork Standards Grade:  Custom [Same as item to be finished]. 

2. Finish: System - 1, Lacquer, Nitrocellulose. 

3. Finish: System - 2, Lacquer, Pre Catalyzed. 

4. Finish: System - 3, Lacquer, Post Catalyzed. 

5. Finish: System - 4, Latex Acrylic, Water Based. 

6. Finish: System - 5, Varnish, Conversion. 

7. Finish: System - 6, Oil, Synthetic Penetrating. 

8. Finish: System - 7, Vinyl, Catalyzed. 

9. Finish: System - 8, Acrylic Cross Linking, Water Based. 

10. Finish: System - 9, UV Curable, Acrylated Epoxy, Polyester, or Urethane. 

11. Finish: System - 10, UV Curable, Water Based. 

12. Finish: System - 11, Polyurethane, Catalyzed. 

13. Finish: System - 12, Polyurethane, Water Based. 

14. Finish: System - 13, Polyester, Catalyzed. 

15. Wash Coat for Closed-Grain Woods: Apply wash-coat sealer to woodwork made from 

closed-grain wood before staining and finishing. 

16. Staining:  Match approved sample for color. 

17. Open Finish for Open-Grain Woods: Do not apply filler to open-grain woods. 

18. 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. 

19. Sheen: Flat, 15-30 gloss units measured on 60-degree gloss meter according to 

ASTM D 523. 

D. Opaque Finish: 

1. Architectural Woodworking Standards Grade:  Custom. 

2. Finish: System - 1, Lacquer, Nitrocellulose. 

3. Finish: System - 2, Lacquer, Pre Catalyzed. 

4. Finish: System - 3, Lacquer, Post Catalyzed. 

5. Finish: System - 4, Latex Acrylic, Water Based. 

6. Finish: System - 5, Varnish, Conversion. 

7. Finish: System - 7, Vinyl, Catalyzed. 

8. Finish: System - 8, Acrylic Cross Linking, Water Based. 

9. Finish: System - 9, UV Curable, Acrylated Epoxy, Polyester, or Urethane. 

10. Finish: System - 10, UV Curable, Water Based. 

11. Finish: System - 11, Polyurethane, Catalyzed. 

12. Finish: System - 12, Polyurethane, Water Based. 

13. Finish: System - 13, Polyester, Catalyzed. 

14. Color:  Match Architect's sample. 

15. Sheen: Flat, 15-30 gloss units measured on 60-degree gloss meter according to 

ASTM D 523. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition interior architectural woodwork to humidity conditions in 

installation areas for not less than 72 hours prior to beginning of installation. 

B. Before installing interior architectural woodwork, examine shop-fabricated work for completion 

and complete work as required, including removal of packing and backpriming of concealed 

surfaces. 

3.2 INSTALLATION 

A. Grade: Install interior architectural woodwork to comply with same grade as item to be 

installed. 

B. Assemble interior architectural woodwork and complete fabrication at Project site to the extent 

that it was not completed during shop fabrication. 

C. Install interior architectural woodwork level, plumb, true in line, and without distortion. 

1. Shim as required with concealed shims. 

2. Install level and plumb to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm). 

D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and 

repair damaged finish at cuts. 

E. Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled holes 

according to AWPA M4. 

F. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical 

treatment manufacturer's written instructions, including those for adhesives used to install 

woodwork. 

G. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 

substrates. 

1. Secure with countersunk, concealed fasteners and blind nailing. 

2. Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled 

flush with interior architectural woodwork. 

3. For shop-finished items, use filler matching finish of items being installed. 

H. Standing and Running Trim: 

1. Install with minimum number of joints possible, using full-length pieces (from maximum 

length of lumber available) to greatest extent possible. 

2. Do not use pieces less than 36 inches (900 mm) long, except where shorter single-length 

pieces are necessary. 

3. Scarf running joints and stagger in adjacent and related members. 
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4. Fill gaps, if any, between top of base and wall with plastic wood filler; sand smooth; and 

finish same as wood base if finished. 

5. Install standing and running trim with no more variation from a straight line than 1/8 inch 

in 96 inches (3 mm in 2400 mm). 

I. Stairs: Securely anchor carriages to supporting substrates. 

1. Install stairs with treads and risers no more than 1/8 inch (3 mm) from indicated position. 

2. Secure with countersunk, concealed fasteners and blind nailing. 

3. Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled 

flush with wood surface. 

J. Railings: 

1. Install rails with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) variation from a 

straight line. 

2. Stair Rails: Glue and dowel or pin balusters to treads and railings, and railings to newel 

posts. 

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 wood surface. 

3. Wall Rails: Support rails on wall brackets securely fastened to wall framing. 

3.3 FIELD QUALITY CONTROL 

A. Inspections: Provide inspection of installed Work through WI's Certified Compliance Program 

certifying that woodwork, including installation, complies with requirements of the 

Architectural Woodwork Standards for the specified grade. 

1. Inspection entity shall prepare and submit report of inspection. 

3.4 REPAIR 

A. Repair damaged and defective interior architectural woodwork, where possible, to eliminate 

functional and visual defects and to result in interior architectural woodwork being in 

compliance with requirements of Architectural Woodwork Standards for the specified grade. 

B. Where not possible to repair, replace defective woodwork. 

C. Shop Finish: Touch up finishing work specified in this Section after installation of interior 

architectural woodwork. 

1. Fill nail holes with matching filler where exposed. 

2. Apply specified finish coats, including stains and paste fillers if any, to exposed surfaces 

where only sealer/prime coats are shop applied. 

D. Field Finish: See Section 099123 "Interior Painting" for final finishing of installed interior 

architectural woodwork not indicated to be shop finished. 
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3.5 CLEANING 

A. Clean interior architectural woodwork on exposed and semi-exposed surfaces. 

END OF SECTION 06 40 23 
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SECTION 06 41 16 

PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad architectural cabinets. 

2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-clad 

architectural cabinets that are not concealed within other construction. 

B. Related Requirements:  

1. Section 06 10 00 "Rough Carpentry" for wood furring, blocking, shims, and hanging 

strips required for installing cabinets that are concealed within other construction before 

cabinet installation. 

2. Section 12 36 23.13 "Plastic-Laminate-Clad Countertops." 

1.3 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. 

B. Hardware Coordination: Distribute copies of approved hardware schedule specified in 

Section 087100 "Door Hardware" to manufacturer of architectural cabinets; coordinate Shop 

Drawings and fabrication with hardware requirements. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1. Include data for fire-retardant treatment from chemical-treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 

2. Show large-scale details. 

3. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections. 

4. Show locations and sizes of cutouts and holes for items installed in plastic-laminate 

architectural cabinets. 

5. Apply WI Certified Compliance Program label to Shop Drawings. 

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

or manufacturer's standard size. 

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

E. Samples for Verification: For the following: 

1. Plastic Laminates: 8 by 10 inches (200 by 250 mm), for each type, color, pattern, and 

surface finish required. 

a. Provide one sample applied to core material with specified edge material applied to 

one edge. 

2. Thermoset Decorative Panels: 8 by 10 inches (200 by 250 mm), for each color, pattern, 

and surface finish. 

a. Provide edge banding on one edge. 

3. Corner Pieces: 

a. Cabinet-front frame joints between stiles and rails and at exposed end pieces, 18 

inches (450 mm) high by 18 inches (450 mm) wide by 6 inches (150 mm) deep. 

b. Miter joints for standing trim. 

4. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and finish. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and Installer. 

B. Product Certificates: For each type of product. 

C. Evaluation Reports: For fire-retardant-treated materials, from ICC-ES. 

D. Field quality-control reports. 
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1.7 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates:  WI Certified Compliance Program certificates. 

1.8 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. 

1. Manufacturer's Certification: Licensed participant in WI's Certified Compliance Program. 

B. Installer Qualifications: Manufacturer of products. 

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockups of typical architectural cabinets as shown on Drawings Retain 

subparagraph below if the intention is to make an exception to the default requirement in 

Section 014000 "Quality Requirements" for demolishing and removing mockups. 

2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. 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. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: 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: 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 25 and 55 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. 
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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 ARCHITECTURAL CABINET MANUFACTURERS 

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: 

2.2 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 

Standards for grades of cabinets indicated for construction, finishes, installation, and other 

requirements. 

1. Provide labels and certificates from WI certification program indicating that 

woodwork and installation complies with requirements of grades specified. 

2. The Contract Documents contain requirements that are more stringent than the referenced 

quality standard. Comply with requirements of Contract Documents in addition to those 

of the referenced quality standard. 

B. Architectural Woodwork Standards Grade: Custom 

C. Type of Construction:  Face frame. 

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

1. Reveal Dimension: 1/2 inch (13 mm). 

E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as 

required by quality standard. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Abet Laminati Inc. 

b. Formica Corporation. 

c. Lamin-Art, Inc. 

F. Laminate Cladding for Exposed Surfaces: 

1. Horizontal Surfaces: Grade HGS. 

http://www.specagent.com/Lookup?ulid=5711
http://www.specagent.com/Lookup?uid=123457112724
http://www.specagent.com/Lookup?uid=123457112725
http://www.specagent.com/Lookup?uid=123457112726
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2. Postformed Surfaces: Grade HGP. 

3. Vertical Surfaces: Grade HGS. 

4. Edges: Grade HGS. 

5. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels. 

G. Materials for Semi-exposed Surfaces: 

1. Surfaces Other Than Drawer Bodies: High-pressure decorative laminate, NEMA LD 3, 

Grade VGS. 

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 Thermoset Decorative 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, NEMA LD 3, Grade VGS. 

2. Drawer Sides and Backs: Solid-hardwood lumber. 

3. Drawer Bottoms: Hardwood plywood. 

H. Dust Panels: 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and 

drawers unless located directly under tops. 

I. Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: High-pressure decorative 

laminate, NEMA LD 3, Grade BKL. 

J. 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 or glued dovetail joints. 

K. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 

of exposed laminate surfaces complying with the following requirements: 

1. As indicated by laminate manufacturer's designations. 

2.3 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 

for each type of architectural cabinet and quality grade specified unless otherwise indicated. 

1. Wood Moisture Content: 5 to 10 percent. 

B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 

referenced quality standard for each type of architectural cabinet and quality grade specified 

unless otherwise indicated. 

1. Softwood Plywood: DOC PS 1, medium-density overlay. 
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2.4 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Materials, General: Where fire-retardant-treated materials are indicated, 

use materials that are acceptable to authorities having jurisdiction and with fire-test-response 

characteristics specified as determined by testing identical products per test method indicated by 

a qualified testing agency. 

1. Use treated materials that comply with requirements of referenced quality standard. Do 

not use materials that are warped, discolored, or otherwise defective. 

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 

adversely affect finishes. Do not use colorants to distinguish treated materials from 

untreated materials. 

3. Identify fire-retardant-treated materials with appropriate classification marking of 

qualified testing agency in the form of removable paper label or imprint on surfaces that 

will be concealed from view after installation. 

B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less 

when tested according to ASTM E 84, with no evidence of significant progressive combustion 

when the test is extended an additional 20 minutes, and with the flame front not extending more 

than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the test. 

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 

15 percent, respectively. 

2. For items indicated to receive a stained or natural finish, use organic resin chemical 

formulation. 

3. Mill lumber after treatment within limits set for wood removal that do not affect listed 

fire-test-response characteristics, using a woodworking shop certified by testing and 

inspecting agency. 

4. Mill lumber before treatment and implement procedures during treatment and drying 

processes that prevent lumber from warping and developing discolorations from drying 

sticks or other causes, marring, and other defects affecting appearance of architectural 

cabinets. 

C. Fire-Retardant Particleboard: Made from softwood particles and fire-retardant chemicals mixed 

together at time of panel manufacture to achieve flame-spread index of 25 or less and smoke-

developed index of 25 or less per ASTM E 84. 

1. For panels 3/4 inch thick and less, comply with ANSI A208.1 for Grade M-2 except for 

the following minimum properties: modulus of rupture, 1600 psi (11 MPa); modulus of 

elasticity, 300,000 psi (2070 MPa); internal bond, 80 psi (550 kPa); and screw-holding 

capacity on face and edge, 250 and 225 lbf (1100 and 1000 N), respectively. 

2. For panels 13/16 to 1-1/4 inches (20 to 32 mm) thick, comply with ANSI A208.1 for 

Grade M-1 except for the following minimum properties: modulus of rupture, 1300 psi (9 

MPa); modulus of elasticity, 250,000 psi (1720 MPa); linear expansion, 0.50 percent; and 

screw-holding capacity on face and edge, 250 and 175 lbf (1100 and 780 N), 

respectively. 

3. 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: 

http://www.specagent.com/Lookup?ulid=5733
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a. Knoll Inc. Furniture Systems 

b. Metro Contract Group 

2.5 CABINET HARDWARE AND ACCESSORIES 

A. General: Provide cabinet hardware and accessory materials associated with architectural 

cabinets except for items specified in Section 08 71 00 "Door Hardware." 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Accuride International. 

b. Blum, Julius & Co., Inc. 

c. CompX International, Inc. 

d. Grass America Inc. 

e. Hettich America L.P. 

B. Butt Hinges: 2-3/4-inch (70-mm), five-knuckle steel hinges made from 0.095-inch- (2.4-mm-) 

thick metal, and as follows: 

1. Semiconcealed Hinges for Flush Doors: BHMA A156.9, B01361. 

2. Semiconcealed Hinges for Overlay Doors: BHMA A156.9, B01521. 

C. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 100 degrees of 

opening. 

D. Back-Mounted Pulls: BHMA A156.9, B02011. 

E. Catches: Magnetic catches, BHMA A156.9, B03141. 

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

G. Shelf Rests: BHMA A156.9, B04013; metal. 

H. Drawer Slides: BHMA A156.9. 

1. Grade 1 and Grade 2: Side mounted. 

a. Teller stations: Type:  Full extension. 

b. All others: Type:  Partial extension. 

c. Material: Zinc-plated steel with polymer rollers. 

2. For drawers not more than 3 inches (75 mm) high and not more than 24 inches (600 mm) 

wide, provide Grade 2. 

3. For 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 Grade 1. 

4. For drawers more than 6 inches (150 mm) high or more than 24 inches (600 mm) wide, 

provide Grade 1HD-100. 

5. For computer keyboard shelves, provide single armature 3 Degree freedom Grade 1. 

http://www.specagent.com/Lookup?ulid=12833
http://www.specagent.com/Lookup?uid=123457112740
http://www.specagent.com/Lookup?uid=123457112741
http://www.specagent.com/Lookup?uid=123457112743
http://www.specagent.com/Lookup?uid=123457127068
http://www.specagent.com/Lookup?uid=123457112744
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6. For trash bins not more than 20 inches (500 mm) high and 16 inches (400 mm) wide, 

provide Grade 1HD-100. 

I. Door Locks: BHMA A156.11, E07121. 

J. Drawer Locks: BHMA A156.11, E07041. 

K. Door and Drawer Silencers: BHMA A156.16, L03011. 

L. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 

BHMA A156.18 for BHMA finish number indicated. 

1. Satin Stainless Steel: BHMA 630. 

M. For concealed hardware, provide manufacturer's standard finish that complies with product class 

requirements in BHMA A156.9. 

2.6 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. 

C. Adhesive for Bonding Plastic Laminate: Unpigmented contact cement. 

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces. 

2.7 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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D. Install glass to comply with applicable requirements in Section 088000 "Glazing" and in 

GANA's "Glazing Manual." 

1. For glass in frames, secure glass with removable stops. 

2. For exposed glass edges, polish and grind smooth. 

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. Work must conform with WI Certified Seismic Installation Program (CSIP).. 

3.3 FIELD QUALITY CONTROL 

A. Inspections: Provide inspection of installed Work through WI's Certified Compliance Program 

certifying that woodwork, including installation, complies with requirements of the 

Architectural Woodwork Standards for the specified grade. 

1. Inspection entity shall prepare and submit report of inspection. 
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3.4 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 semi-exposed surfaces. 

END OF SECTION 06 41 16 
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SECTION 07 81 00 

APPLIED FIREPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes sprayed fire-resistive materials. 

1.3 DEFINITIONS 

A. SFRM: Sprayed fire-resistive materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review products, design ratings, restrained and unrestrained conditions, densities, 

thicknesses, bond strengths, and other performance requirements. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Framing plans or schedules, or both, indicating the following: 

1. Extent of fireproofing for each construction and fire-resistance rating. 

2. Applicable fire-resistance design designations of a qualified testing and inspecting agency 

acceptable to authorities having jurisdiction. 

3. Minimum fireproofing thicknesses needed to achieve required fire-resistance rating of each 

structural component and assembly. 

4. Treatment of fireproofing after application. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and testing agency. 

B. Product Certificates: For each type of fireproofing. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

AC Transit 

Oakland, CA 

APPLIED FIREPROOFING 

SECTION 07 81 00 - Page 2 of 7 

11/18/2019 

C. Evaluation Reports: For fireproofing, from ICC-ES. 

D. Preconstruction Test Reports: For fireproofing. 

E. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by 

fireproofing manufacturer as experienced and with sufficient trained staff to install manufacturer's 

products according to specified requirements. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply fireproofing when ambient or substrate temperature is 

44 deg F (7 deg C) or lower unless temporary protection and heat are provided to maintain 

temperature at or above this level for 24 hours before, during, and for 24 hours after product 

application. 

B. Ventilation: Ventilate building spaces during and after application of fireproofing, providing 

complete air exchanges according to manufacturer's written instructions. Use natural means or, if 

they are inadequate, forced-air circulation until fireproofing dries thoroughly. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Assemblies: Provide fireproofing, including auxiliary materials, according to requirements of 

each fire-resistance design and manufacturer's written instructions. 

B. Source Limitations: Obtain fireproofing from single source. 

C. Fire-Resistance Design: Indicated on Drawings, tested according to ASTM E 119 or UL 263; 

testing by a qualified testing agency. Identify products with appropriate markings of applicable 

testing agency. 

1. Steel members are to be considered unrestrained unless specifically noted otherwise. 

D. Asbestos: Provide products containing no detectable asbestos. 

2.2 SPRAYED FIRE-RESISTIVE MATERIALS 

A. Sprayed Fire-Resistive Material (Drawings A501, A502, maintain rating of existing conditions 

and placement of new beams and assemblies): Manufacturer's standard, factory-mixed, 

lightweight, dry formulation, complying with indicated fire-resistance design, and mixed with 

water at Project site to form a slurry or mortar before conveyance and application or conveyed in 

a dry state and mixed with atomized water at place of application. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Monokote Inc. 

b. Carboline Company; a subsidiary of RPM International. 

c. GCP Applied Technologies Inc. (formerly Grace Construction Products). 

d. Isolatek International. 

e. Pyrok, Inc. 

f. Schundler Company (The). 

g. Southwest Fireproofing Products Co. 

2. Application: Designated for exterior use by a qualified testing agency acceptable to 

authorities having jurisdiction. 

3. Bond Strength: Minimum 150-lbf/sq. ft. (7.18-kPa) cohesive and adhesive strength based 

on field testing according to ASTM E 736. 

4. Density: Not less than density specified in the approved fire-resistance design, according 

to ASTM E 605. 

5. Thickness: As required for fire-resistance design indicated, measured according to 

requirements of fire-resistance design or ASTM E 605, whichever is thicker, but not less 

than 0.375 inch (9 mm). 

6. Combustion Characteristics: ASTM E 136. 

7. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index: 10 or less. 

b. Smoke-Developed Index: 10 or less. 

8. Corrosion Resistance: No evidence of corrosion according to ASTM E 937. 

9. Deflection: No cracking, spalling, or delamination according to ASTM E 759. 

10. Effect of Impact on Bonding: No cracking, spalling, or delamination according to 

ASTM E 760. 

11. Air Erosion: Maximum weight loss of 0.025 g/sq. ft. (0.270 g/sq. m) in 24 hours according 

to ASTM E 859. 

12. Fungal Resistance: Treat products with manufacturer's standard antimicrobial formulation 

to result in no growth on specimens per ASTM G 21. 

13. Sound Absorption: NRC of according to ASTM C 423 for Type A mounting according to 

ASTM E 795. 

2.3 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that are compatible with fireproofing and substrates and are 

approved by UL or another testing and inspecting agency acceptable to authorities having 

jurisdiction for use in fire-resistance designs indicated. 

B. Substrate Primers: Primers approved by fireproofing manufacturer and complying with one or 

both of the following requirements: 

1. Primer and substrate are identical to those tested in required fire-resistance design by UL 

or another testing and inspecting agency acceptable to authorities having jurisdiction. 

2. Primer's bond strength in required fire-resistance design complies with specified bond 

strength for fireproofing and with requirements in UL's "Fire Resistance Directory" or in 

http://www.specagent.com/Lookup?ulid=12071
http://www.specagent.com/Lookup?uid=123457015966
http://www.specagent.com/Lookup?uid=123457015967
http://www.specagent.com/Lookup?uid=123457015968
http://www.specagent.com/Lookup?uid=123457015969
http://www.specagent.com/Lookup?uid=123457015970
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the listings of another qualified testing agency acceptable to authorities having jurisdiction, 

based on a series of bond tests according to ASTM E 736. 

C. Bonding Agent: Product approved by fireproofing manufacturer and complying with 

requirements in UL's "Fire Resistance Directory" or in the listings of another qualified testing 

agency acceptable to authorities having jurisdiction. 

D. Reinforcing Mesh: Metallic mesh reinforcement of type, weight, and form required to comply 

with fire-resistance design indicated; approved and provided by fireproofing manufacturer. 

Include pins and attachment. 

E. Topcoat: Suitable for application over applied fireproofing; of type recommended in writing by 

fireproofing manufacturer for each fire-resistance design. 

1. Cement-Based Topcoat: Factory-mixed, cementitious hard-coat formulation for trowel or 

spray application over SFRM. 

2. Basis of Design: Monokote MK6/HY 

a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following or approved equal: 

1) Carboline Company; a subsidiary of RPM International. 

2) Isolatek International. 

3) Monokote 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for substrates and other conditions affecting performance of the Work and according 

to each fire-resistance design. 

1. Verify that substrates are free of dirt, oil, grease, release agents, rolling compounds, mill 

scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign 

substances capable of impairing bond of fireproofing with substrates under conditions of 

normal use or fire exposure. 

2. Verify that objects penetrating fireproofing, including clips, hangers, support sleeves, and 

similar items, are securely attached to substrates. 

3. Verify that substrates receiving fireproofing are not obstructed by ducts, piping, equipment, 

or other suspended construction that will interfere with fireproofing application. 

B. Verify that concrete work on steel deck is complete before beginning fireproofing work. 

C. Verify that roof construction, installation of rooftop HVAC equipment, and other related work 

are complete before beginning fireproofing work. 

D. Conduct tests according to fireproofing manufacturer's written instructions to verify that 

substrates are free of substances capable of interfering with bond. 

http://www.specagent.com/Lookup?ulid=12073
http://www.specagent.com/Lookup?uid=123457015972
http://www.specagent.com/Lookup?uid=123457015973
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E. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the 

Work. 

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

3.2 PREPARATION 

A. Cover other work subject to damage from fallout or overspray of fireproofing materials during 

application. 

B. Clean substrates of substances that could impair bond of fireproofing. 

3.3 APPLICATION 

A. Construct fireproofing assemblies that are identical to fire-resistance design indicated and 

products as specified, tested, and substantiated by test reports; for thickness, primers, sealers, 

topcoats, finishing, and other materials and procedures affecting fireproofing work. 

B. Comply with fireproofing manufacturer's written instructions for mixing materials, application 

procedures, and types of equipment used to mix, convey, and apply fireproofing; as applicable to 

particular conditions of installation and as required to achieve fire-resistance ratings indicated. 

C. Coordinate application of fireproofing with other construction to minimize need to cut or remove 

fireproofing. 

1. Do not begin applying fireproofing until clips, hangers, supports, sleeves, and other items 

penetrating fireproofing are in place. 

2. Defer installing ducts, piping, and other items that would interfere with applying 

fireproofing until application of fireproofing is completed. 

D. Metal Decks: 

1. Do not apply fireproofing to underside of metal deck substrates until concrete topping, if 

any, is completed. 

2. Do not apply fireproofing to underside of metal roof deck until roofing is completed; 

prohibit roof traffic during application and drying of fireproofing. 

E. Install auxiliary materials as required, as detailed, and according to fire-resistance design and 

fireproofing manufacturer's written instructions for conditions of exposure and intended use. For 

auxiliary materials, use attachment and anchorage devices of type recommended in writing by 

fireproofing manufacturer. 

F. Spray apply fireproofing to maximum extent possible. After the spraying operation in each area, 

complete the coverage by trowel application or other placement method recommended in writing 

by fireproofing manufacturer. 

G. Extend fireproofing in full thickness over entire area of each substrate to be protected. 

H. Install body of fireproofing in a single course unless otherwise recommended in writing by 

fireproofing manufacturer. 
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I. Where sealers are used, apply products that are tinted to differentiate them from fireproofing over 

which they are applied. 

J. Provide a uniform finish complying with description indicated for each type of fireproofing 

material and matching finish approved for required mockups. 

K. Cure fireproofing according to fireproofing manufacturer's written instructions. 

L. Do not install enclosing or concealing construction until after fireproofing has been applied, 

inspected, and tested and corrections have been made to deficient applications. 

M. Finishes: Where indicated, apply fireproofing to produce the following finishes: 

1. Manufacturer's Standard Finishes: Finish according to manufacturer's written instructions 

for each finish selected. 

3.4 FIELD QUALITY CONTROL 

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

special inspections: 

B. Perform the tests and inspections of completed Work in successive stages. Do not proceed with 

application of fireproofing for the next area until test results for previously completed applications 

of fireproofing show compliance with requirements. Tested values must equal or exceed values 

as specified and as indicated and required for approved fire-resistance design. 

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

1. Remove and replace fireproofing that does not pass tests and inspections, and retest. 

2. Apply additional fireproofing, per manufacturer's written instructions, where test results 

indicate insufficient thickness, and retest. 

D. Prepare test and inspection reports. 

3.5 CLEANING, PROTECTING, AND REPAIRING 

A. Cleaning: Immediately after completing spraying operations in each containable area of Project, 

remove material overspray and fallout from surfaces of other construction and clean exposed 

surfaces to remove evidence of soiling. 

B. Protect fireproofing, according to advice of manufacturer and Installer, from damage resulting 

from construction operations or other causes, so fireproofing is without damage or deterioration 

at time of Substantial Completion. 

C. As installation of other construction proceeds, inspect fireproofing and repair damaged areas and 

fireproofing removed due to work of other trades. 

D. Repair fireproofing damaged by other work before concealing it with other construction. 
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E. Repair fireproofing by reapplying it using same method as original installation or using 

manufacturer's recommended trowel-applied product. 

END OF SECTION 07 81 00 
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SECTION 07 84 13 

PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

3. Penetrations in smoke barriers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: For each penetration firestopping system. Include location, illustration of 

firestopping system, and design designation of qualified testing and inspecting agency. 

1. Engineering Judgments: Where Project conditions require modification to a qualified 

testing and inspecting agency's illustration for a particular penetration firestopping 

system, submit illustration, with modifications marked, approved by penetration 

firestopping system manufacturer's fire-protection engineer as an engineering judgment 

or equivalent fire-resistance-rated assembly. Obtain approval of authorities having 

jurisdiction prior to submittal. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each penetration firestopping system, for tests performed by a 

qualified testing agency. 
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1.6 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Global according to 

FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 

comply with its "Qualified Firestop Contractor Program Requirements." 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration firestopping system when ambient or 

substrate temperatures are outside limits permitted by penetration firestopping system 

manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 

natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.9 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 

firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 

penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. 

Provide rated systems complying with the following requirements: 

a. Penetration firestopping systems shall bear classification marking of a qualified 

testing agency. 

1) UL in its "Fire Resistance Directory." 

2) Intertek Group in its "Directory of Listed Building Products." 

3) FM Global in its "Building Materials Approval Guide." 
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2.2 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 

gases, and maintain original fire-resistance rating of construction penetrated. Penetration 

firestopping systems shall be compatible with one another, with the substrates forming 

openings, and with penetrating items if any. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. 3M Fire Protection Products. 

b. A/D Fire Protection Systems Inc. 

c. Construction Solutions. 

d. Grabber Construction Products. 

e. Hilti, Inc. 

f. HOLDRITE. 

g. NUCO Inc. 

h. Passive Fire Protection Partners. 

i. RectorSeal. 

j. Specified Technologies, Inc. 

k. STC Architectural Products. 

l. Tremco, Inc. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 

0.01-inch wg (2.49 Pa). 

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 

0.01-inch wg (2.49 Pa). 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions 

penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions 

penetrated except for floor penetrations within the cavity of a wall. 

3. W-Rating: Provide penetration firestopping systems showing no evidence of water 

leakage when tested according to UL 1479. 

D. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per 

UL 1479, based on testing at a positive pressure differential of 0.30-inch wg (74.7 Pa). 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening 

at and no more than 50-cfm (0.024-cu. m/s) cumulative total for any 100 sq. ft. (9.3 

sq. m) at both ambient and elevated temperatures. 

E. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 

than 25 and 450, respectively, per ASTM E 84. 

http://www.specagent.com/Lookup?ulid=11857
http://www.specagent.com/Lookup?uid=123457006169
http://www.specagent.com/Lookup?uid=123457006170
http://www.specagent.com/Lookup?uid=123457020442
http://www.specagent.com/Lookup?uid=123457006171
http://www.specagent.com/Lookup?uid=123457006172
http://www.specagent.com/Lookup?uid=123457006173
http://www.specagent.com/Lookup?uid=123457006175
http://www.specagent.com/Lookup?uid=123457006176
http://www.specagent.com/Lookup?uid=123457006177
http://www.specagent.com/Lookup?uid=123457006178
http://www.specagent.com/Lookup?uid=123457064483
http://www.specagent.com/Lookup?uid=123457006179
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F. Accessories: Provide components for each penetration firestopping system that are needed to 

install fill materials and to maintain ratings required. Use only those components specified by 

penetration firestopping system manufacturer and approved by qualified testing and inspecting 

agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 

2. Substrate primers. 

3. Collars. 

4. Steel sleeves. 

2.3 FILL MATERIALS 

A. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during 

exposure to moisture. 

B. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

C. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent 

elastomeric sheet bonded to galvanized-steel sheet. 

D. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents 

or inorganic fibers. 

E. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil 

on one side. 

F. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 

fillers and lightweight aggregate formulated for mixing with water at Project site to form a 

nonshrinking, homogeneous mortar. 

G. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled 

with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant 

additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect 

pillows/bags from being easily removed. 

H. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

I. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

2.4 MIXING 

A. Penetration Firestopping Materials: For those products requiring mixing before application, 

comply with penetration firestopping system manufacturer's written instructions for accurate 

proportioning of materials, water (if required), type of mixing equipment, selection of mixer 

speeds, mixing containers, mixing time, and other items or procedures needed to produce 

products of uniform quality with optimum performance characteristics for application indicated. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

opening configurations, penetrating items, substrates, and other conditions affecting 

performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings 

immediately to comply with manufacturer's written instructions and with the following 

requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 

that could interfere with adhesion of penetration firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 

of developing optimum bond with penetration firestopping materials. Remove loose 

particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 

recommended products and methods. Confine primers to areas of bond; do not allow spillage 

and migration onto exposed surfaces. 

3.3 INSTALLATION 

A. General: Install penetration firestopping systems to comply with manufacturer's written 

installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 

their application and in the position needed to produce cross-sectional shapes and depths 

required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 

forming materials and other accessories not forming permanent components of 

firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 

penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 
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3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 

the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 

not less than 3 inches (76 mm) high and with minimum 0.375-inch (9.5-mm) strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet (4.57 m) from 

end of wall and at intervals not exceeding 30 feet (9.14 m). 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 

plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) 

of penetration firestopping system edge so labels are visible to anyone seeking to remove 

penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 

with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 

Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 

Management of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Designation of applicable testing and inspecting agency. 

4. Date of installation. 

5. Manufacturer's name. 

6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections according to 

ASTM E 2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 

because of testing, repair or replace penetration firestopping system to comply with 

requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 

inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 

cleaning materials that are approved in writing by penetration firestopping system 

manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

penetration firestopping systems are without damage or deterioration at time of Substantial 

Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 

and remove damaged or deteriorated penetration firestopping material and install new materials 

to produce systems complying with specified requirements.  

END OF SECTION 07 84 13 
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Preformed joint sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants 

showing the full range of colors available for each product exposed to view. 

C. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

D. Warranties: Sample of special warranties. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain each kind of joint sealant from single source from single 

manufacturer. 

B. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated 

to receive joint sealants specified in this Section. Use materials and installation methods 

specified in this Section. 

C. Preinstallation Conference: Conduct conference at Project site. 
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1.5 PROJECT CONDITIONS 

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

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 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. 

1.6 WARRANTY 

A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or 

replace joint sealants that do not comply with performance and other requirements specified in 

this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer's standard form in which joint-sealant 

manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 

performance and other requirements specified in this Section within specified warranty period. 

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

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 

the following: 

1. Movement of the structure caused by structural settlement or errors attributable to design 

or construction resulting in stresses on the sealant exceeding sealant manufacturer's 

written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for 

each liquid-applied joint sealant specified, including those referencing ASTM C 920 

classifications for type, grade, class, and uses related to exposure and joint substrates. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit JOINT SEALANTS  

Oakland, CA SECTION 07 92 00   Page 3 of 8 11/18/2019 

C. Stain-Test-Response Characteristics: Where sealants are specified to be nonstaining to porous 

substrates, provide products that have undergone testing according to ASTM C 1248 and have 

not stained porous joint substrates indicated for Project. 

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

2.2 SILICONE JOINT SEALANTS 

A. JS-1: Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant: ASTM C 920, Type S, 

Grade NS, Class 50, for Use NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Building Systems; Omniseal 50. 

b. Dow Corning Corporation; 795. 

c. May National Associates, Inc.; Bondaflex Sil 295. 

d. Pecora Corporation; 895. 

e. Sika Corporation, Construction Products Division; SikaSil-C995. 

f. Tremco Incorporated; Spectrem 2. 

2.3 URETHANE JOINT SEALANTS 

A. JS-5: Single-Component, Nonsag, Urethane Joint Sealant: ASTM C 920, Type S, Grade NS, 

Class 25, for Use NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Building Systems; Sonolastic NP1. 

b. Bostik, Inc.; Chem-Calk 900. 

c. Pacific Polymers International, Inc.; Elasto-Thane 230 Type II. 

d. Pecora Corporation; Dynatrol I-XL. 

e. Sika Corporation, Construction Products Division; Sikaflex - 1a. 

f. Tremco Incorporated; Dymonic or Vulkem 116. 

B. JS-2: Single-Component, Nonsag, Traffic-Grade, Urethane Joint Sealant: ASTM C 920. Type S, 

Grade NS, Class 25, for Use T. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Building Systems; Sonolastic NP1 or Sonolastic Ultra. 

b. May National Associates, Inc.; Bondaflex PUR 40 FC. 

c. Pacific Polymers International, Inc.; Elasto-Thane 230 Type II. 

d. Sika Corporation, Construction Products Division; Sikaflex - 1a. 

e. Tremco Incorporated; Vulkem 116. 

C. JS-3: Immersible Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant: 

ASTM C 920. Type M, Grade P, Class 25, for Use T and I. 

1. Products: Subject to compliance with requirements, provide one of the following: 
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a. LymTal International, Inc.; Iso-Flex 880 GB. 

b. May National Associates, Inc.; Bondaflex PUR 2 SL. 

c. Tremco Incorporated; Vulkem 245. 

2.4 PREFORMED JOINT SEALANTS 

A. JS-4: Preformed Foam Joint Sealant: Manufacturer's standard preformed, precompressed, open-

cell foam sealant manufactured from urethane foam with minimum density of 10 lb/cu. ft. (160 

kg/cu. m) and impregnated with a nondrying, water-repellent agent. Factory produce in 

precompressed sizes in roll or stick form to fit joint widths indicated; coated on one side with a 

pressure-sensitive adhesive and covered with protective wrapping. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dayton Superior Specialty Chemicals; Polytite Standard. 

b. EMSEAL Joint Systems, Ltd.; Emseal 25V. 

c. Sandell Manufacturing Co., Inc.; Polyseal. 

d. Schul International, Inc.; Sealtite  or Sealtite 50N. 

e. Willseal USA, LLC; Willseal 150 or Willseal 250. 

2.5 JOINT SEALANT BACKING 

A. General: Provide sealant backings of material that are nonstaining; are compatible with joint 

substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 

by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin) 

Type O (open-cell material) Type B (bicellular material with a surface skin)  or any of the 

preceding types, as approved in writing by joint-sealant manufacturer for joint application 

indicated, and of size and density to control sealant depth and otherwise contribute to producing 

optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 

joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.6 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. 
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C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting joint-

sealant performance. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant 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. Masonry. 

c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants. Nonporous joint substrates include the following: 

a. Metal. 

b. 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 
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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 C 1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

E. 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. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate 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 per Figure 8A in ASTM C 1193, unless otherwise 

indicated. 

4. Provide flush joint profile at joints in horizontal surfaces per Figure 8B in ASTM C 1193. 

G. Installation of Preformed Foam Sealants: Install each length of sealant immediately after 

removing protective wrapping. Do not pull or stretch material. Produce seal continuity at ends, 

turns, and intersections of joints. For applications at low ambient temperatures, apply heat to 

sealant in compliance with sealant manufacturer's written instructions. 
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3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing: Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet of joint length for each kind of sealant and 

joint substrate. 

b. Perform 1 test for each 1000 feet of joint length thereafter or 1 test per each floor 

per elevation. 

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint 

Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in 

ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 

extend cut along one side, verifying adhesion to opposite side. Repeat procedure 

for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 

b. Whether sealant dimensions and configurations comply with specified 

requirements. 

c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively. Include data on pull distance used to test each kind of 

product and joint substrate. Compare these results to determine if adhesion passes 

sealant manufacturer's field-adhesion hand-pull test criteria. 

4. Record test results in a field-adhesion-test log. Include dates when sealants were 

installed, names of persons who installed sealants, test dates, test locations, whether joints 

were primed, adhesion results and percent elongations, sealant fill, sealant configuration, 

and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same procedures 

used originally to seal joints. Ensure that original sealant surfaces are clean and that new 

sealant contacts original sealant. 

B. Evaluation of Field-Adhesion Test Results: Sealants not evidencing adhesive failure from 

testing or noncompliance with other indicated requirements will be considered satisfactory. 

Remove sealants that fail to adhere to joint substrates during testing or to comply with other 

requirements. Retest failed applications until test results prove sealants comply with indicated 

requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 
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3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage 

or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 

so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces JS-2 or JS-3. 

1. Joint Locations: 

a. Joints in stone paving units. 

b. Tile control and expansion joints. 

c. Joints in concrete paving 

2. Urethane Joint Sealant:  Single component, nonsag, traffic grade or Multicomponent, 

nonsag, traffic grade, Class 25. 

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

B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces 

JS-1. 

1. Joint Locations: 

a. Joints in dimension stone cladding. 

b. Joints between metal panels. 

c. Joints between different materials listed above. 

d. Perimeter joints between materials listed above and frames of doors windows and 

louvers. 

e. Other joints as indicated. 

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 50. 

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

END OF SECTION 07 92 00 
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SECTION 08 11 13 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes hollow-metal work. 

B. Related Requirements:  

1. Section 08 71 00 "Door Hardware" for door hardware for hollow-metal doors. 

2. Section 09 91 13 “Exterior Painting” for priming and painting doors. 

3. Section   

1.3 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings according to 

NAAMM-HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, 

templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 

bolts, and items with integral anchors.  Deliver such items to Project site in time for installation. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance 

ratings, and finishes. 

B. Shop Drawings:  Include the following: 
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1. Elevations of each door type. 

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 

3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

Include interface with adjacent materials. 

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of anchorages, joints, field splices, and connections. 

7. Details of accessories. 

8. Details of moldings, removable stops, and glazing. 

9. Details of conduit and preparations for power, signal, and control systems. 

C. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of 

supplier, using same reference numbers for details and openings as those on Drawings.  

Coordinate with final Door Hardware Schedule. 

1.7 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests 

performed by a qualified testing agency. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit 

and Project-site storage.  Do not use non-vented plastic. 

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

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 

to jambs and mullions. 

C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 

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 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Amweld International, LLC. 

2. Apex Industries, Inc. 

3. Ceco Door Products; an Assa Abloy Group company. 

4. Commercial Door & Hardware Inc. 

5. Concept Frames, Inc. 

6. Curries Company; an Assa Abloy Group company. 

7. Custom Metal Products. 

8. Daybar. 
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9. Deansteel. 

10. de La Fontaine Industries. 

11. DKS Steel Door & Frame Sys. Inc. 

12. Door Components, Inc. 

13. Fleming-Baron Door Products. 

14. Gensteel Doors Inc. 

15. Greensteel Industries, Ltd. 

16. HMF Express. 

17. Hollow Metal Inc. 

18. Hollow Metal Xpress. 

19. J/R Metal Frames Manufacturing, Inc. 

20. Karpen Steel Custom Doors & Frames. 

21. L.I.F. Industries, Inc. 

22. LaForce, Inc. 

23. Megamet Industries, Inc. 

24. Mesker Door Inc. 

25. Michbi Doors Inc. 

26. MPI Group, LLC (The). 

27. National Custom Hollow Metal. 

28. North American Door Corp. 

29. Philipp Manufacturing Co (The). 

30. Pioneer Industries, Inc. 

31. Premier Products, Inc. 

32. Republic Doors and Frames. 

33. Rocky Mountain Metals, Inc. 

34. Security Metal Products Corp. 

35. Shanahans Manufacturing Ltd. 

36. Steelcraft; an Ingersoll-Rand company. 

37. Steward Steel; Door Division. 

38. Stiles Custom Metal, Inc. 

39. Titan Metal Products, Inc. 

40. Trillium Steel Doors Limited. 

41. West Central Mfg. Inc. 

B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer. 

2.2 REGULATORY REQUIREMENTS 

A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing 

agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based 

on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and 

labeled for smoke and draft control by a qualified testing agency acceptable to authorities 

having jurisdiction, based on testing according to UL 1784 and installed in compliance 

with NFPA 105. 
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2.3 HOLLOW-METAL DOORS AND FRAMES 

A. Construct doors and frames to comply with the standards indicated for materials, fabrication, 

hardware locations, hardware reinforcement, tolerances, and clearances, and as specified. 

B. Heavy-Duty Doors and Frames:  SDI A250.8, Level 2.  . 

1. Physical Performance:  Level B according to SDI A250.4. 

2. Doors: 

a. Type:  As indicated in the Door and Frame Schedule. 

b. Thickness:  1-3/4 inches (44.5 mm.) 

c. Face:  Metallic-coated steel sheet, minimum thickness of 0.042 inch (1.0 mm), 

with minimum A40 (ZF120) coating. 

d. Edge Construction:Model 1, Full Flush. 

e. Core:  Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, 

polyisocyanurate, mineral-board, or vertical steel-stiffener core at manufacturer's 

discretion. 

3. Frames: 

a. Materials:  Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), 

with minimum A40 (ZF120) coating. 

b. Construction:  Full profile welded. 

4. Exposed Finish:  Metallic coating. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 

inch (1.0 mm) thick. 

2. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors. 

3. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- 

(9.5-mm-) diameter bolts with expansion shields or inserts.  Provide pipe spacer from 

frame to wall, with throat reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch (1.0 

mm), and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 

2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, 

allowing not less than 2-inch (51-mm) height adjustment.  Terminate bottom of frames at 

finish floor surface. 

2.5 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 

for exposed applications. 
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B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of 

scale, pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B. 

D. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating 

designation; mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 

or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 

Class B. 

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

F. 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. 

G. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film 

thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur 

components, and other deleterious impurities. 

2.6 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form 

metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, 

fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly 

identify work that cannot be permanently factory assembled before shipment. 

B. Hollow-Metal Doors: 

1. Steel-Stiffened Door Cores:  Provide minimum thickness 0.026 inch (0.66 mm), steel 

vertical stiffeners of same material as face sheets extending full-door height, with vertical 

webs spaced not more than 6 inches (152 mm) apart.  Spot weld to face sheets no more 

than 5 inches (127 mm) o.c.  Fill spaces between stiffeners with glass- or mineral-fiber 

insulation. 

2. Fire Door Cores:  As required to provide fire-protection ratings indicated. 

3. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches (3.2 mm in 51 

mm). 

4. Top Edge Closures:  Close top edges of doors with flush closures of same material as 

face sheets. 

5. Bottom Edge Closures:  Close bottom edges of doors where required for attachment of 

weather stripping with end closures or channels of same material as face sheets. 

6. Exterior Doors:  Provide weep-hole openings in bottoms of exterior doors to permit 

moisture to escape.  Seal joints in top edges of doors against water penetration. 

C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling 

limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 

as frames. 
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1. Frames:  Provide closed tubular members with no visible face seams or joints, fabricated 

from same material as door frame.  Fasten members at crossings and to jambs by butt 

welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 

3. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per 

anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 

bottoms of jambs. 

4. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 16 inches (406 mm) from top and 

bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c., to match 

coursing, and as follows: 

1) Two anchors per jamb up to 60 inches (1524 mm) high. 

2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 

3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high. 

4) Four anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 120 inches (3048 mm) high. 

b. Stud-Wall Type:  Locate anchors not more than 18 inches (457 mm) from top and 

bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 

follows: 

1) Three anchors per jamb up to 60 inches (1524 mm) high. 

2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 

3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high. 

4) Five anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 96 inches (2438 mm) high. 

c. Compression Type:  Not less than two anchors in each frame. 

d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches (152 mm) 

from top and bottom of frame.  Space anchors not more than 26 inches (660 mm) 

o.c. 

5. 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. 

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 

E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised 

hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 

SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive non-templated, mortised, and surface-mounted 

door hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for 

preparation of hollow-metal work for hardware. 
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2.7 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply specified primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 

installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 

the Work. 

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

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 

filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 

faces. 

B. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door 

hardware. 

3.3 INSTALLATION 

A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in 

place.  Comply with Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with 

SDI A250.11 or NAAMM-HMMA 840 as required by standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set.  After wall construction is complete, remove temporary braces, leaving 

surfaces smooth and undamaged. 

a. At fire-rated openings, install frames according to NFPA 80. 

b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 

grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable stops located on secure side of opening. 

d. Install door silencers in frames before grouting. 

e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
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f. Check plumb, square, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 

g. Field apply bituminous coating to backs of frames that will be filled with grout 

containing antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, 

and secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames. 

4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout. 

5. Concrete Walls:  Solidly fill space between frames and concrete with mineral-fiber 

insulation. 

6. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 

on exposed faces. 

7. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, 

twist, and plumb 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 hollow-metal doors accurately in frames, within clearances specified 

below.  Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head:  1/8 inch (3.2 mm) plus or minus 1/32 

inch (0.8 mm). 

b. At Bottom of Door:  [3/4 inch (19.1 mm)] [5/8 inch (15.8 mm)] plus or minus 

1/32 inch (0.8 mm). 

c. Between Door Face and Stop:  1/16 inch (1.6 mm) to 1/8 inch (3.2 mm) plus or 

minus 1/32 inch (0.8 mm). 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 

inspection.  Leave work in complete and proper operating condition.  Remove and replace 

defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

AC Transit HOLLOW METAL DOORS AND FRAMES  

Oakland, CA SECTION 08 11 13 Page 9 of 9 11/18/2019 

B. Remove grout and other bonding material from hollow-metal work immediately after 

installation. 

C. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint 

according to manufacturer's written instructions. 

D. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in 

painting Sections. 

END OF SECTION 08 11 13 
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SECTION 08 14 16 

FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Solid-core flush wood doors with plastic-laminate-faces. 

2. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Requirements: 

1. Section 06 40 23 "Interior Architectural Woodwork" for wood door frames including 20-

minute fire-rated wood door frames. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 

2. Door edge construction 

3. Door face type and characteristics. 

4. Door trim for openings. 

5. Door frame construction. 

6. Factory-machining criteria. 

7. 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. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 

5. Dimensions and locations of blocking for hardware attachment. 

6. Dimensions and locations of mortises and holes for hardware. 

7. Clearances and undercuts. 
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8. Requirements for veneer matching. 

9. Doors to be factory primed finished and application requirements. 

10. Apply WI Certified Compliance Program label to Shop Drawings. 

C. Samples for Initial Selection: For plastic-laminate door faces, factory-finished doors and 

factory-finished door frames. 

D. Samples for Verification:  

1. Plastic laminate, 6 inches (150 mm) square, for each color, texture, and pattern selected. 

2. Polymer edging, in manufacturer's standard colors. 

3. Frames for light openings, 6 inches (150 mm) long, for each material, type, and finish 

required. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For door inspector. 

B. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates: WI Certified Compliance Program certificates. 

1.6 QUALITY ASSURANCE 

A. Manufacturer's Certification: Licensed participant in WI's Certified Compliance Program. 

B. Egress Door Inspector Qualifications: Inspector for field quality-control inspections of egress 

door assemblies shall comply with qualifications set forth in NFPA 101, Section 7.2.1.15.4 and 

the following: 

1. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification. 

1.7 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 bottom rail with opening number used on Shop Drawings. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 

weathertight, wet-work in spaces is complete and dry, and HVAC system is operating and 

maintaining temperature and relative humidity at levels designed for building occupants for the 

remainder of construction period. 
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1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of veneer. 

b. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch 

(1067-by-2134-mm) section. 

c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

(0.25 mm in a 76.2-mm) span. 

2. Warranty shall also include installation and finishing that may be required due to repair 

or replacement of defective doors and frames. 

3. Warranty Period for Solid-Core Interior Doors: Life of installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 FLUSH WOOD DOORS AND FRAMES, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with WDMA I.S. 1A. 

1. Provide labels from WI certification program indicating that doors comply with 

requirements of grades specified. 

2. The Contract Documents contain requirements that are more stringent than the referenced 

quality standard. Comply with the Contract Documents in addition to those of the 

referenced quality standard. 

2.3 SOLID-CORE FLUSH WOOD DOORS WITH PLASTIC-LAMINATE FACES 

A. Interior Doors noted as “wood” on door schedule A602: 

1. Performance Grade: 

a. WDMA I.S. 1A Heavy Duty unless otherwise indicated on Drawings. 

b. WDMA I.S. 1A Standard Duty: Closets (not including janitor's closets) . 

2. Plastic-Laminate Faces: High-pressure decorative laminates complying with 

NEMA LD 3, Grade HGS. 

3. Colors, Patterns, and Finishes: As selected by Architect from laminate manufacturer's full 

range of products. 

4. Exposed Vertical Edges: Plastic laminate that matches faces, applied before faces. 

5. Core for Non-Fire-Rated Doors: ANSI A208.1, Grade LD-1 particleboard. 
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a. Provide doors with glued-wood-stave or WDMA I.S. 10 structural-composite-

lumber cores instead of particleboard cores for doors scheduled to receive exit 

devices in Section 087100 "Door Hardware." 

6. Core for Non-Fire-Rated Doors: Glued wood stave. 

7. Core for Non-Fire-Rated Doors: WDMA I.S. 10 structural composite lumber. 

a. Screw Withdrawal, Face: 700 lbf (3100 N). 

8. Core for Non-Fire-Rated Doors: Either glued wood stave or WDMA I.S. 10 structural 

composite lumber. 

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. 

3.2 INSTALLATION 

A. Hardware: For installation, see Section 08 71 00 "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. 

c. Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors. 

d. Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or 

covering unless otherwise indicated on Drawings. 

e. Where threshold is shown or scheduled, provide1/4 inch (6.4 mm) from bottom of 

door to top of threshold unless otherwise indicated. 

3. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges. 
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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 FIELD QUALITY CONTROL 

A. Inspection Agency: Engage a qualified inspector to perform inspections and to furnish reports to 

Architect. 

B. Inspections: 

1. Provide inspection of installed Work through WI's Certified Compliance Program, 

certifying that wood doors and frames, including installation, comply with requirements 

of WI's "Architectural Woodwork Standards" for the specified grade. 

2. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 

equipped with fire exit hardware, each door located in an exit enclosure, each electrically 

controlled egress door, and each door equipped with special locking arrangements in 

accordance with NFPA 101, Section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 

installations comply with specified requirements. 

3.4 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 14 16 
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SECTION 08 41 13 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Storefront framing. 

2. Manual-swing entrance doors. 

1.3  PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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

and profiles, and finishes. 

B. Shop Drawings: For aluminum-framed entrances and storefronts, interior wall(s). 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 entrances and 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. 

4. Include point-to-point wiring diagrams showing the following: 

a. Power requirements for each electrically operated door hardware. 
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b. Location and types of switches, signal device, conduit sizes, and number and size 

of wires. 

C. Samples for Initial Selection: For units with factory-applied color finishes. 

D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard 

sizes. 

E. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made from 12-

inch (300-mm) lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 

2. Anchorage. 

3. Expansion provisions. 

4. Glazing. 

5. Flashing and drainage. 

F. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing 

fabrication and assembly of entrance door hardware, as well as procedures and diagrams. 

Coordinate final entrance door hardware schedule with doors, frames, and related work to 

ensure proper size, thickness, hand, function, and finish of entrance door hardware. 

G. Delegated-Design Submittal: For aluminum-framed entrances and storefronts indicated to 

comply with performance requirements and design criteria, including analysis data signed and 

sealed by the qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Mockup Testing Submittals: 

1. Testing Program: Developed specifically for Project. 

2. Test Reports: Prepared by a qualified preconstruction testing agency for each mockup 

test. 

3. Record Drawings: As-built drawings of preconstruction laboratory mockups showing 

changes made during preconstruction laboratory mockup testing. 

B. Qualification Data: For Installer. 

C. Energy Performance Certificates: For aluminum-framed entrances and storefronts, accessories, 

and components, from manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each aluminum-

framed entrance and storefront. 

D. Product Test Reports: For aluminum-framed entrances and storefronts, for tests performed by 

manufacturer and witnessed by a qualified testing agency. 

E. Quality-Control Program: Developed specifically for Project, including fabrication and 

installation, according to recommendations in ASTM C 1401. Include periodic quality-control 

reports. 
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F. Source quality-control reports. 

G. Field quality-control reports. 

H. Sample Warranties: For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance 

manuals. 

B. Maintenance Data for Structural Sealant: For structural-sealant-glazed storefront to include in 

maintenance manuals. Include ASTM C 1401 recommendations for post-installation-phase 

quality-control program. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1. Assemblies are to match existing conditions, Do not change intended aesthetic effects, as 

judged solely by Architect, except with Architect's approval. If changes are proposed, 

submit comprehensive explanatory data to Architect for review. 

B. Structural-Sealant Glazing: Comply with ASTM C 1401 for design and installation of storefront 

systems. 

1. Testing will not be required if data based on previous testing of current sealant products 

match those submitted. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of aluminum-framed 

entrances and storefronts that do not comply with requirements or that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 

b. Noise or vibration created by wind and thermal and structural movements. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

d. Water penetration through fixed glazing and framing areas. 

e. Failure of operating components. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes or 

replace aluminum that shows evidence of deterioration of factory-applied finishes within 

specified warranty period. 
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1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain all components of aluminum-framed entrance and storefront system, 

including framing spandrel panels and accessories, from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance: Comply with performance requirements specified, as determined by 

testing of aluminum-framed entrances and storefronts representing those indicated for this 

Project without failure due to defective manufacture, fabrication, installation, or other defects in 

construction. 

1. Aluminum-framed entrances and 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. 

C. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 

2. Other Design Loads:  

a. Seismic Loads with SDS = 1.15 

b. Minimum horizontal loads 5 psf per CBC 1607.14 

D. Deflection of Framing Members: At design wind pressure, as follows: 

1. Deflection Normal to Wall Plane: Limited to edge of glass in a direction perpendicular to 

glass plane not exceeding 1/175 of the glass edge length for each individual glazing lite 

or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19.1 

mm), whichever is less. 
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2. Deflection Parallel to Glazing Plane: Limited to 1/360 of clear span or 1/8 inch (3.2 mm), 

whichever is smaller. 

a. Operable Units: Provide a minimum 1/16-inch (1.6-mm) clearance between 

framing members and operable units. 

E. Structural: Test according to ASTM E 330/E 330M as follows: 

1. When tested at positive and negative wind-load design pressures, storefront assemblies, 

including entrance doors, do not evidence deflection exceeding specified limits. 

2. When tested at [150] percent of positive and negative wind-load design pressures, 

storefront assemblies, including entrance doors and anchorage, do not evidence material 

failures, structural distress, or permanent deformation of main framing members 

exceeding [0.2] percent of span. 

3. Test Durations: As required by design wind velocity, but not less than [10] seconds. 

F. Air Infiltration: Test according to ASTM E 283 for infiltration as follows: 

1. Fixed Framing and Glass Area: 

a. Maximum air leakage of 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)  

2. Entrance Doors: 

a. Single Doors: Maximum air leakage of 0.5 cfm/sq. ft. (2.54 L/s per sq. m) at a 

static-air-pressure differential of 1.57 lbf/sq. ft. (75 Pa). 

G. Water Penetration under Static Pressure: Test according to ASTM E 331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas, including 

entrance doors, when tested according to 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). 

2. Maximum Water Leakage: According to AAMA 501.1 No uncontrolled water 

penetrating assemblies or water appearing on assemblies' normally exposed interior 

surfaces from sources other than condensation. Water leakage does not include water 

controlled by flashing and gutters, or water that is drained to exterior. 

H. Seismic Performance: Aluminum-framed entrances and storefronts shall withstand the effects of 

earthquake motions determined according to ASCE/SEI 7. 

1. Seismic Drift Causing Glass Fallout: Complying with criteria for passing based on 

building occupancy type when tested according to AAMA 501.6 at design 

displacement and 1.5 times the design displacement. 

I. Energy Performance: Certify and label energy performance according to NFRC as follows: 

1. Thermal Transmittance (U-factor): Fixed glazing and framing areas as a system shall 

have U-factor of not more than 0.41 Btu/sq. ft. x h x deg F (2.33 W/sq. m x K) as 

determined according to NFRC 100. 

2. Solar Heat Gain Coefficient (SHGC): Fixed glazing and framing areas as a system shall 

have SHGC of no greater than 0.26 as determined according to NFRC 200. 
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3. Condensation Resistance: Fixed glazing and framing areas as a system shall have an 

NFRC-certified condensation resistance rating of no less than 15 as determined according 

to NFRC 500. 

J. Noise Reduction: Test according to ASTM E 90, with ratings determined by ASTM E 1332, as 

follows. 

1. Outdoor-Indoor Transmission Class: Minimum 26. 

2.3 STOREFRONT SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following 

provide products by one of the following] [available manufacturers offering products that may 

be incorporated into the Work include, but are not limited to, the following: 

1. Arcadia, Inc. 

2. Avanti Systems, Inc. 

3. CMI Architectural. 

4. Commercial Architectural Products, Inc. 

5. Coral Industries, Inc. 

6. EFCO Corporation. 

7. Kawneer North America, an Arconic company. 

8. Leed Himmel Industries, Inc. 

9. Manko Window Systems, Inc. 

10. Oldcastle BuildingEnvelope™. 

11. Pittco Architectural Metals, Inc. 

12. SAFTI FIRST Fire Rated Glazing Solutions. 

13. Trulite Glass & Aluminum Solutions, LLC. 

14. Tubelite Inc. 

15. U.S. Aluminum; a brand of C.R. Laurence. 

B. 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. 

2. Interior Vestibule Framing Construction: Nonthermal. 

3. Glazing System: Exterior,Retained mechanically with gaskets on four sides. 

4. Glazing Plane: Front. 

5. Exterior system Finish: Clear anodic finish Or Color anodic finish to match 

existingBaked-enamel or powder-coat finish to match existing. 

6. Interior System: Finish: Clear anodic finish  

7. Fabrication Method: Field-fabricated stick system. 

8. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 

9. Steel Reinforcement: As required by manufacturer. 

C. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 

integral, where framing abuts adjacent construction. 

http://www.specagent.com/Lookup?ulid=13017
http://www.specagent.com/Lookup?uid=123457078160
http://www.specagent.com/Lookup?uid=123457117885
http://www.specagent.com/Lookup?uid=123457078162
http://www.specagent.com/Lookup?uid=123457078163
http://www.specagent.com/Lookup?uid=123457078174
http://www.specagent.com/Lookup?uid=123457078164
http://www.specagent.com/Lookup?uid=123457078165
http://www.specagent.com/Lookup?uid=123457078166
http://www.specagent.com/Lookup?uid=123457078159
http://www.specagent.com/Lookup?uid=123457078167
http://www.specagent.com/Lookup?uid=123457078168
http://www.specagent.com/Lookup?uid=123457078173
http://www.specagent.com/Lookup?uid=123457078161
http://www.specagent.com/Lookup?uid=123457078170
http://www.specagent.com/Lookup?uid=123457078171
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D. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning system components. 

1. Thermal Insulation Core: Manufacturer's standard rigid, closed-cell, polyisocyanurate 

board. 

2. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index: 25 or less. 

b. Smoke-Developed Index: 50 or less. 

3. Minimum Performance Grade: 30. 

4. Hardware: Manufacturer's standard; of aluminum, stainless steel, die-cast steel, malleable 

iron, or bronze; including the following: 

a. Cam-action sweep sash lock and keeper at meeting rails. 

b. Spring-loaded, snap-type lock at jambs. 

c. Pole-operated, cam-action locking device on meeting rail, where rail is more than 

72 inches (1830 mm) above floor. 

d. Lift handles for single-hung units. 

e. Nylon sash rollers for horizontal-sliding units. 

f. Steel or bronze operating arms. 

5. Sliding-Type Weather Stripping: Woven-pile weather stripping of wool, polypropylene, 

or nylon pile and resin-impregnated backing fabric; complying with AAMA 701/702. 

2.4 ENTRANCE DOOR SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Arcadia, Inc. 

2. CMI Architectural. 

3. Commercial Architectural Products, Inc. 

4. Coral Industries, Inc. 

5. EFCO Corporation. 

6. Kawneer North America, an Arconic company. 

7. Leed Himmel Industries, Inc. 

8. Manko Window Systems, Inc. 

9. Nana Wall Systems, Inc. 

10. Oldcastle BuildingEnvelope™. 

11. Pittco Architectural Metals, Inc. 

12. SAFTI FIRST Fire Rated Glazing Solutions. 

13. Trulite Glass & Aluminum Solutions, LLC. 

14. Tubelite Inc. 

15. U.S. Aluminum; a brand of C.R. Laurence. 

B. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing or automatic 

operation. 

1. Door Construction: 1-3/4-inch (44.5-mm) overall thickness, with minimum 0.125-inch- 

(3.2-mm-) thick, extruded-aluminum tubular rail and stile members. Mechanically fasten 

corners with reinforcing brackets that are deeply penetrated and fillet welded or that 

incorporate concealed tie rods. 

http://www.specagent.com/Lookup?ulid=13016
http://www.specagent.com/Lookup?uid=123457078134
http://www.specagent.com/Lookup?uid=123457078136
http://www.specagent.com/Lookup?uid=123457078137
http://www.specagent.com/Lookup?uid=123457078148
http://www.specagent.com/Lookup?uid=123457078138
http://www.specagent.com/Lookup?uid=123457078139
http://www.specagent.com/Lookup?uid=123457078140
http://www.specagent.com/Lookup?uid=123457078133
http://www.specagent.com/Lookup?uid=123457101552
http://www.specagent.com/Lookup?uid=123457078141
http://www.specagent.com/Lookup?uid=123457078142
http://www.specagent.com/Lookup?uid=123457078147
http://www.specagent.com/Lookup?uid=123457078135
http://www.specagent.com/Lookup?uid=123457078144
http://www.specagent.com/Lookup?uid=123457078145
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2. Door Design: to match existing.  

3. Glazing Stops and Gaskets: to match existing, snap-on, extruded-aluminum stops and 

preformed gaskets. 

2.5 ENTRANCE DOOR HARDWARE 

A. Entrance Door Hardware: Hardware not specified in this Section is specified in Section 08 71 

00 "Door Hardware." 

B. Designations: Requirements for design, grade, function, finish, quantity, size, and other 

distinctive qualities of each type of entrance door hardware are indicated in "Entrance Door 

Hardware Sets" Article. Products are identified by using entrance door hardware designations as 

follows: 

1. References to BHMA Standards: Provide products complying with these standards and 

requirements for description, quality, and function. 

C. Weather Stripping: Manufacturer's standard replaceable components. (Match existing) 

1. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with 

nylon-fabric or aluminum-strip backing. 

D. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners 

on mounting strip. 

E. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 

maximum height of 1/2 inch (12.7 mm). 

F. Finger Guards: Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame 

hinge-jamb at center-pivoted doors. 

2.6 GLAZING 

A. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 

resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

B. Glazing Sealants: As recommended by manufacturer. 

C. Structural Glazing Sealants: ASTM C 1184 chemically curing silicone formulation that is 

compatible with system components with which it comes in contact; specifically formulated and 

tested for use as structural sealant and approved by structural-sealant manufacturer for use in 

storefront system indicated. 

1. Color: Match existing, . 

D. Weatherseal Sealants: ASTM C 920 for Type S; Grade NS; Class 25; Uses NT, G, A, and O; 

chemically curing silicone formulation that is compatible with structural sealant and other 

system components with which it comes in contact; recommended by structural-sealant, 

weatherseal-sealant, and structural-sealant-glazed storefront manufacturers for this use. 

1. Color: Match structural sealant. 
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2.7 MATERIALS 

A. Sheet and Plate: ASTM B 209 (ASTM B 209M). 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M). 

C. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M. 

D. Structural Profiles: ASTM B 308/B 308M. 

E. Steel Reinforcement: 

1. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M. 

2. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M. 

3. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M. 

4. Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer complying with 

SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 

pretreatment. Select surface preparation methods according to recommendations in 

SSPC-SP COM, and prepare surfaces according to applicable SSPC standard. 

2.8 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. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 

inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 

flashing compatible with adjacent materials  

D. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-

mil (0.762-mm) thickness per coat. 

E. Rigid PVC Filler. 

2.9 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 
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B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 

of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 

grinding. 

C. 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. 

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. 

D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops. 

E. Structural-Sealant-Glazed Framing Members: Include accommodations for using temporary 

support device to retain glazing in place while structural sealant cures. 

F. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and 

for installing entrance door hardware. 

1. At interior and exterior doors, provide compression weather stripping at fixed stops. 

G. Entrance Doors: Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable 

strip and mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

H. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest 

extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying 

finishes. 

I. After fabrication, clearly mark components to identify their locations in Project according to 

Shop Drawings. 

2.10 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, or thicker. 

Color: Light bronze (Verify in field and per manufacturer’s current available finishes). 
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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 PREPARATION 

A. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's 

written instructions, to ensure compatibility and adhesion. Preparation includes, but is not 

limited to, cleaning and priming surfaces. 

3.3 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 

2. Do not install damaged components. 

3. Fit joints to produce hairline joints free of burrs and distortion. 

4. Rigidly secure nonmovement joints. 

5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 

6. Seal perimeter and other joints watertight unless otherwise indicated. 

B. 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. 

C. Set continuous sill members and flashing in full sealant bed, as specified in Section 07 92 00 

"Joint Sealants," to produce weathertight installation. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion. Adjust 

weather-stripping contact and hardware movement to produce proper operation. 

F. Entrance Doors: Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 

stripping. 
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2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware 

according to entrance door hardware manufacturers' written instructions using concealed 

fasteners to greatest extent possible. 

3.4 ERECTION TOLERANCES 

A. Erection Tolerances: Install aluminum-framed entrances and 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. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Field Quality-Control Testing: Perform the following test on representative areas of aluminum-

framed entrances and storefronts. 

1. Water-Spray Test: Before installation of interior finishes has begun, areas designated by 

Architect shall be tested according to AAMA 501.2 and shall not evidence water 

penetration. 

a. Perform tests at areas of new exterior work. 

C. Aluminum-framed entrances and storefronts will be considered defective if they do not pass 

tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 08 41 13 
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

b. Sliding doors. 

c. Folding doors. 

2. Cylinders for door hardware specified in other Sections. 

3. Electrified door hardware. 

B. Related Requirements: 

1.  Section 081113 "Hollow Metal Doors and Frames"  

1.3 REFERENCES (Use date of standard in effect as of Bid date.) 

A. 2016 California Building Code, CCR, Title 24. 

B. BHMA – Builders’ Hardware Manufacturers Association 

C. CCR – California Code of Regulations, Title 24, Part 2, California State Accessibility 

Standards. 

D. DHI – Door and Hardware Institute 

E. NFPA - National Fire Protection Association. 

1. NFPA 80 - Fire Doors and Other Opening Protectives 

2. NFPA 105 - Smoke and Draft Control Door Assemblies 

F. UL - Underwriters Laboratories. 

1. UL 10C - Fire Tests of Door Assemblies 

2. UL 305 - Panic Hardware 

G. WHI - Warnock Hersey Incorporated 
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H. SDI - Steel Door Institute 

1.4 COORDINATION 

A. Floor-Recessed Door Hardware (i.e. door closers at exterior of CSC): Coordinate layout and 

installation with floor construction. 

1. Cast anchoring inserts into concrete. 

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory 

prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for 

locating and installing door hardware to comply with indicated requirements. 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 

security consultant. 

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 

with connections to power supplies and building safety and security systems. 

E. Existing Openings: Where hardware components are scheduled for application to existing 

construction or where modifications to existing door hardware are required, field verify existing 

conditions and coordinate installation of door hardware to suit opening conditions and to 

provide proper door operation. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Conference participants shall include Installer's Architectural Hardware Consultant and 

Owner's security consultant. 

B. Keying Conference: Conduct conference at Project site. 

1. Conference participants shall include Installer's Architectural Hardware Consultant and 

Owner's security consultant. 

2. Incorporate conference decisions into keying schedule after reviewing door hardware 

keying system including, but not limited to, the following: 

a. Flow of traffic and degree of security required. 

b. Preliminary key system schematic diagram. 

c. Requirements for key control system. 

d. Requirements for access control. 

e. Address for delivery of keys. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

B. Shop Drawings: For electrified door hardware. 

1. Include diagrams for power, signal, and control wiring. 

2. Include details of interface of electrified door hardware and building safety and security 

systems. 

C. Samples: For each exposed product in each finish specified, in manufacturer's standard size. 

1. Tag Samples with full product description to coordinate Samples with door hardware 

schedule. 

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

E. Samples for Verification: For each type of exposed product, in each finish specified. 

1. Sample Size: Full-size units or minimum 2-by-4-inch (51-by-102-mm) Samples for sheet 

and 4-inch (102-mm) long Samples for other products. 

a. Full-size Samples will be returned to Contractor. Units that are acceptable and 

remain undamaged through submittal, review, and field comparison process may, 

after final check of operation, be incorporated into the Work, within limitations of 

keying requirements. 

2. Tag Samples with full product description to coordinate Samples with door hardware 

schedule. 

F. Door Hardware Schedule: Prepared by or under the supervision of Installer's Architectural 

Hardware Consultant. Coordinate door hardware schedule with doors, frames, and related work 

to ensure proper size, thickness, hand, function, and finish of door hardware. 

1. Submittal Sequence: Submit door hardware schedule after submissions of Product Data, 

Samples, and Shop Drawings. Coordinate submission of door hardware schedule with 

scheduling requirements of other work to facilitate the fabrication of other work that is 

critical in Project construction schedule. 

2. Format: Use same scheduling sequence and format and use same door numbers as in door 

hardware schedule in the Contract Documents. 

3. Content: Include the following information: 

a. Identification number, location, hand, fire rating, size, and material of each door 

and frame. 

b. Locations of each door hardware set, cross-referenced to Drawings on floor plans 

and to door and frame schedule. 

c. Complete designations, including name and manufacturer, type, style, function, 

size, quantity, function, and finish of each door hardware product. 

d. Description of electrified door hardware sequences of operation and interfaces with 

other building control systems. 

e. Fastenings and other installation information. 
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f. Explanation of abbreviations, symbols, and designations contained in door 

hardware schedule. 

g. Mounting locations for door hardware. 

h. List of related door devices specified in other Sections for each door and frame. 

G. Keying Schedule: Prepared by or under the supervision of Installer's Architectural Hardware 

Consultant, detailing Owner's final keying instructions for locks. Include schematic keying 

diagram and index each key set to unique door designations that are coordinated with the 

Contract Documents. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Certificates: For each type of electrified door hardware. 

1. Certify that door hardware for use on each type and size of labeled fire-rated doors 

complies with listed fire-rated door assemblies. 

C. Product Test Reports: For compliance with accessibility requirements, for tests performed by 

manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in 

accessible routes. 

D. Field quality-control reports. 

E. Sample Warranty: For special warranty. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of door hardware to include in maintenance manuals. 

B. Schedules: Final door hardware and keying schedule. 

1. `Vertical schedule format sample: 

 

Heading Number 1 (Hardware group or set number – HW -1) 

      

   (a) 1 Single Door #1 - Exterior from Corridor 101 (b) 90 (c) RH 

      

    
(d) 3' 0"x7' 0" x 1-3/4" x (e) 20 Minute  (f) WD x 

HM 
  

      

(g) 1  (h) (i) ea  
(j) Hinges  - (k) 5BB1HW  4.5 x 4.5 NRP (l) ½ 

TMS 
(m) 626 (n) IVE 

2 6AA 1 ea  Lockset - ND50PD x RHO x RH x 10-025 x JTMS 626 SCH 

(a) - Single or pair with opening number and location.  (b) - Degree of opening (c) - Hand 

of door(s) (d) - Door and frame dimensions and door thickness.  (e) - Label requirements 

if any.  (f) - Door by frame material.  (g) - (Optional) Hardware   item line #.  (h) - Keyset 

Symbol.  (i) - Quantity.  (j) - Product description.  (k) - Product Number.  (l) - Fastenings 
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and other pertinent information. (m) - Hardware finish codes per ANSI A156.18.  (n) - 

Manufacture abbreviation. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved 

by product manufacturers and of an Architectural Hardware Consultant who is available during 

the course of the Work to consult Contractor, Architect, and Owner about door hardware and 

keying. 

1. Warehousing Facilities: In Project's vicinity. 

2. Scheduling Responsibility: Preparation of door hardware and keying schedule. 

3. Engineering Responsibility: Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 

units in assemblies similar to those indicated for this Project. 

B. Architectural Hardware Consultant Qualifications: A person who is experienced in providing 

consulting services for door hardware installations that are comparable in material, design, and 

extent to that indicated for this Project and who is currently certified by DHI as an Architectural 

Hardware Consultant (AHC) Architectural Hardware Consultant (AHC) and an Electrified 

Hardware Consultant (EHC). 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 

Project site. 

B. Tag each item or package separately with identification coordinated with the final door 

hardware schedule, and include installation instructions, templates, and necessary fasteners with 

each item or package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

D. Deliver keys and permanent cores to Owner by registered mail or overnight package service. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that 

fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 

b. Faulty operation of doors and door hardware. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 
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2. Warranty Period: Three years from date of Substantial Completion unless otherwise 

indicated below: 

a.  Electromagnetic Locks: Five years from date of Substantial Completion. 

b. Exit Devices: Two years from date of Substantial Completion. 

c. Manual Closers: 10 years from date of Substantial Completion. 

d. Concealed Floor Closers: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each type of door hardware from single manufacturer. 

1. Provide electrified door hardware from same manufacturer as mechanical door hardware 

unless otherwise indicated. Manufacturers that perform electrical modifications and that 

are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 

are acceptable. 

2.  

Item Manufacturer Acceptable Substitutes 

Hinges Ives Hager, Stanley, McKinney 

Locks, Latches & Cylinders Schlage Or Approved Equal 

Exit Devices Von Duprin Or Approved Equal 

Closers LCN Or Approved Equal 

Push, Pulls & Protection Plates Ives Trimco, BBW, DCI 

Flush Bolts Ives Trimco, BBW, DCI 

Dust Proof Strikes Ives Trimco, BBW, DCI 

Coordinators Ives Trimco, BBW, DCI 

Stops Ives Trimco, BBW, DCI 

Overhead Stops Glynn-Johnson Or Approved Equal 

Thresholds Zero Pemko, National Guard  

Seals & Bottoms Zero Pemko, National Guard 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Where fire-rated doors are indicated, provide door hardware 

complying with NFPA 80 that is listed and labeled by a qualified testing agency, for fire-

protection ratings indicated, based on testing at positive pressure according to NFPA 252 or 

UL 10C. 

B. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door assemblies 

are required, provide door hardware that complies with requirements of assemblies tested 

according to UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate: Maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 

the tested pressure differential of 0.3-inch wg (75 Pa) of water. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit 

Oakland, CA 

DOOR HARDWARE 

SECTION 08 71 00 - Page 7 of 17 

 

11/18/2019 

 

C. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 

D. Means of Egress Doors: Latches do not require more than 15 lbf (67 N) to release the latch. 

Locks do not require use of a key, tool, or special knowledge for operation. 

E. Accessibility Requirements: For door hardware on doors in an accessible route, comply with the 

DOJ's "2010 ADA Standards for Accessible Design". 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf (22.2 N). 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors: 5 lbf (22.2 N) applied perpendicular to 

door. 

b. Sliding or Folding Doors: 5 lbf (22.2 N) applied parallel to door at latch. 

c. Fire Doors: Minimum opening force allowable by authorities having jurisdiction. 

3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more 

than 1/2 inch (13 mm) high. 

4. Adjust door closer sweep periods so that, from an open position of 90 degrees, the door 

will take at least 5 seconds to move to a position of 12 degrees from the latch. 

5. Adjust spring hinges so that, from an open position of 70 degrees, the door will take at 

least 1.5 seconds to move to the closed position. 

1.01   MATERIALS 

A. Hinges:   Exterior out-swinging door butts shall be non-ferrous material and shall have stain-

less steel hinge pins.  All doors to have non-rising pins. 

1. Hinges shall be sized in accordance with the following: 

a. Height: 

1) Doors up to 42" wide:  4-1/2" inches. 

2) Doors 43" to 48" wide:  5 inches. 

b. Width:   Sufficient to clear frame and trim when door swings 180 degrees. 

c. Number of Hinges:  Furnish 3 hinges per leaf to 7'-5" in height.  Add one for each 

additional 2 feet in height. 

2. Furnish non-removable pins (NRP) at all exterior out-swing doors and interior key lock 

doors with reverse bevels. 

B. Floor Closers:  Shall be equipped with compression springs, cam and roller operating mecha-

nism and a one piece spindle-cam for maximum operating performance and longevity.   

C. Pivots:  High strength forgings and castings with precision bearings for smooth operation.  

Positive locking vertical adjustment mechanism to allow installer to precisely position the 

door and balance the load. 

D. Continuous Hinges:  As manufactured by Ives, an Allegion Company.  UL rated as required. 
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E. Heavy Duty Cylindrical Locks and Latches:  Schlage "TLR" Series as scheduled with "Tubu-

lar" design, fastened with through-bolts and threaded chassis hubs. 

1. Provide cylindrical locksets exceeding the ANSI/BHMA A156.2 Grade 1 performance 

standards for strength, security, and durability in the categories below: 

a. Abusive Locked Lever Torque Test – minimum 3,100 inch-pounds without gaining 

access 

b. Offset lever pull – minimum 1,600 foot pounds without gaining access 

c. Vertical lever impact – minimum 100 impacts without gaining access 

2. Cycle life - tested to minimum 16 million cycles per ANSI/BHMA A156.2 Cycle Test 

with no visible lever sag or use of performance aids such as set screws or spacers 

3. UL 10C for 4’-0” x 10’-0” 3-hour fire door. 

4. Cylinders: Refer to “KEYING” article, herein. 

5. Provide solid steel anti-rotation through bolts and posts to control excessive rotation of 

lever. 

6. Provide lockset that allows lock function to be changed to over twenty other common 

functions by swapping easily accessible parts.  

7. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with 

1/2 inch latch throw capable of UL listing of 3 hours on a 4’ x 10’ opening.  Provide 

proper latch throw for UL listing at pairs. 

8. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.   

9. Provide independently operating levers with two external return spring cassettes mounted 

under roses to prevent lever sag. 

10. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 

11. Provide wired electrified options as scheduled in the hardware sets. 

a. 12 through 24 volt DC operating capability, auto-detecting 

b. Selectable EL (fail safe)/EU (fail secure) operating mode via switch on chassis 

c. 0.230A (230mA) maximum current draw 

d. 0.010A (10mA) holding current 

e. Modular / “plug in” request to exit switch 

12. Lever Trim: Solid cast levers without plastic inserts, and wrought roses on both sides.   

F. Schlage “L” Series as scheduled with “03” Style Lever and “A” Style Rose. 

1. Locksets to comply with ANSI A156.13, Series 1000, Operational Grade 1 and Security 

Grade 1 with all standard trims.  Locksets shall also comply with UL10C Positive Pres-

sure requirements 

2. Lock case shall be manufactured with heavy 12 gauge steel with fully wrapped design.  

Lock cases with exposed edges are not acceptable.  Lock case shall be multi-functional 

allowing transformation to a different function without opening lock case. 

3. Latchbolt shall have ¾” throw and be non-handed, field reversible without opening the 

lock case.  Solid latchbolts and / or plastic anti-friction devices are not acceptable. 

4. The deadbolt, when used, shall be 1” throw stainless steel with a ¾” internal engagement 

when fully extended. 

5. All trim shall be through-bolted with the spring cages supporting the trim attached to the 

lock cases to prevent torqueing. 
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6. Levers to have independent rotation in both directions.  Exterior lever assembly to be 

one-piece design attached by threaded bushing. Interior lever assembly shall be attached 

by screwless shank 

7. Thru-bolt lever assemblies through the door for positive interlock. Locks using a through 

the door spindle for attachment are not acceptable.  Spindles shall be independent, de-

signed to “break-away” at a maximum of 75psi torque. 

8. Hand of lock chassis to be changeable by simply moving one screw from one side to the 

case to the other and pulling and reversing the latchbolt. 

9. Cylinders to be secured by a cast stainless steel, dual retainer.  Locks utilizing screws and 

/ or stamped retainers are not acceptable. 

 

G. Deadlocks:  Rotating cylinder trim rings of attack-resistant design.  Mounting plates and ac-

tuator shields of plated cold-rolled steel.  Mounting screws of ¼” diameter steel and protected 

by drill-resistant ball bearings.  Steel alloy deadbolt with hardened steel roller.  Strike alloy 

deadbolt with reinforcer and two 3” long screws.  ANSI A156.5, 2001 Grade 1 certified. 

H. Exit devices:  Von Duprin as scheduled.   

1. Provide certificate by independent testing laboratory that device has completed over 

1,000,000 cycles and can still meet ANSI/BHMA A156.3 - 2001 standards. 

2. All internal parts shall be of cold-rolled steel with zinc dichromate coating. 

3. Mechanism case shall have an average thickness of .140". 

4. Compression spring engineering. 

5. Non-handed basic device design with center case interchangeable with all functions. 

6. All devices shall have quiet return fluid dampeners. 

7. All latchbolts shall be deadlocking with ¾” throw and have a self-lubricating coating to 

reduce friction and wear. 

8. Device shall bear UL label for fire and or panic as may be required. 

9. All surface strikes shall be roller type and utilize a plate underneath to prevent move-

ment. 

10. Lever Trim:  “Breakaway” design, forged brass or bronze escutcheon with a minimum of 

.130” thickness, match lockset lever design. 

11. Removable Mullions:  Removable with single turn of building key.  Securely reinstalled 

without need for key. 

12. Furnish glass bead kits for vision lites where required. 

13. All Exit Devices to be sex-bolted to the doors. 

14. Panic Hardware shall comply with CBC Section 11B.404.2.7 and shall be mounted be-

tween 34" and 44" above the finished floor surface.   

a. Provide exit devices UL certified to meet maximum 5 pound requirements according 

to the California Building Code section 11B-309.4, and UL listed for Panic Exterior 

Fire Exit Hardware. 

 

I. Closers:   Norton as scheduled.  Place closers inside building, stairs, room, etc.  

1. Door closer cylinders shall be of high strength cast iron construction with double heat 

treated pinion shaft to provide low wear operating capabilities of internal parts through-

out the life of the installation.  All door closers shall be tested to ANSI/BHMA A156.4 

test requirements by a BHMA certified testing laboratory.  A written certification show-

ing successful completion of a minimum of 10,000,000 cycles must be provided. 

2. All door closers shall be fully hydraulic and have full rack and pinion action with a shaft 

diameter of a minimum of 11/16 inch and piston diameter of 1 inch to ensure longevity 

and durability under all closer applications. 
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3. All parallel arm closers shall incorporate one piece solid forged steel arms with bronze 

bushings. 1-9/16” steel stud shoulder bolts, shall be incorporated in regular arms, hold-

open arms, arms with hold open and stop built in.  All other closers to have forged steel 

main arms for strength, durability, and aesthetics for versatility of trim accommodation, 

high strength and long life. 

4. All parallel arm closers so detailed shall provide advanced backcheck for doors subject to 

severe abuse or extreme wind conditions.  This advanced backcheck shall be located to 

begin cushioning the opening swing of the door at approximately 45 degrees.  The inten-

sity of the backcheck shall be fully adjustable by tamper resistant non-critical screw 

valve. 

5. Closers shall be installed to permit doors to swing 180 degrees. 

6. All closers shall utilize a stable fluid withstanding temperature range of 120 degrees F. to 

-30 degrees F. without requiring seasonal adjustment of closer speed to properly close the 

door. 

7. Provide the manufactures drop plates, brackets and spacers as required at narrow head 

rails and special frame conditions.  NO wood plates or spacers will be allowed. 

8. Maximum effort to operate closers shall not exceed 5 lbs., such pull or push effort being 

applied at right angles to hinged doors.  Compensating devices or automatic door opera-

tors may be utilized to meet the above standards.  When fire doors are required, the max-

imum effort to operate the closer may be increased but shall not exceed 15 lbs.  when 

specifically approved by fire marshal.  All closers shall be adjusted to operate with the 

minimum amount of opening force and still close and latch the door.  These forces do not 

apply to the force required to retract latch bolts or disengage other devices that hold the 

door in a closed position. Per 11B-404.2.8.1, door shall take at least 5 seconds to move 

from an open position of 90 degrees to a position of 12 degrees from the latch jamb.  

J. Flush Bolts & Dust Proof Strikes: Automatic Flush Bolts shall be of the low operating force 

design.  Utilize the top bolt only model for interior doors where applicable and as permitted 

by testing procedures. 

1. Manual flush bolts only permitted on storage or mechanical openings as scheduled. 

2. Provide dust proof strikes at openings using bottom bolts. 

K. Door Stops:  

1. Unless otherwise noted in Hardware Sets, provide floor type with appropriate fasteners.  

Where wall type cannot be used, provide floor type.  If neither can be used, provide over-

head type. 

2. Do not install floor stops more than four (4) inches from the face of the wall or partition 

(CBC Section 11B-307). 

3. Overhead stops shall be made of stainless steel and non-plastic mechanisms and finished 

metal end caps.  Field-changeable hold-open, friction and stop-only functions. 

L. Protection Plates:  Fabricate either kick, armor, or mop plates with four beveled edges.  Pro-

vide kick plates 10" high and 2" LDW.  Sizes of armor and mop plates shall be listed in the 

Hardware Schedule.  Furnish with machine or wood screws of bronze or stainless to match 

other hardware. 

M. Thresholds:  As Scheduled and per details. 

1. Thresholds shall not exceed 1/2" in height, with a beveled surface of 1:2 maximum slope. 

2. Set thresholds in a full bed of butyl-rubber or polyisobutylene mastic sealant complying 

with requirements in Division 7 “Thermal and Moisture Protection”. 

3. Use ¼” fasteners, red-head flat-head sleeve anchors (SS/FHSL). 
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4. Thresholds shall comply with CBC Section 11B-404.2.5. 

N. Seals:   Provide silicone gasket at all rated and exterior doors. 

1. Fire-rated Doors, Resilient Seals: UL10C Classified complies with NFPA 80 & NFPA 

252.  Coordinate with selected door manufacturers' and selected frame manufacturers' re-

quirements.  

2. Fire-rated Doors, Intumescent Seals: Furnished by selected door manufacturer.  Furnish 

fire-labeled opening assembly complete and in full compliance with UL10C Classified 

complies with NFPA 80 & NFPA 252.  Where required, intumescent seals vary in re-

quirement by door type and door manufacture -- careful coordination required.   

3. Smoke & Draft Control Doors, Provide UL10C Classified complies with NFPA 80 & 

NFPA 252 for use on “S” labeled Positive Pressure door assemblies. 

O. Door Shoes & Door Top Caps:  Provide door shoes at all exterior wood doors and top caps at 

all exterior out-swing doors. 

P. Silencers:   Furnish silencers for interior hollow metal frames, 3 for single doors, 2 for pairs 

of doors.  Omit where sound or light seals occurs, or for fire-resistive-rated door assemblies. 

1.02 KEYING 

A. Furnish a Proprietary Schlage masterkey system as directed by the owner or architect.  Key 

system to be designated and combinated by the Schlage Master Key Department even if 

pinned by the Authorized Key Center, Authorized Security Center or a local authorized 

commercial dealer. 

B. A detailed keying schedule is to be prepared by the owner and/or architect in consultation 

with a representative of Allegion or an Authorized Key Center or Authorized Security Center.  

Each keyed cylinder on every keyed lock is to be listed separately showing the door #, key 

group (in BHMA terminology), cylinder type, finish and location on the door. 

C. Furnish all cylinders in the Patent Protected Schlage Small Format Interchangeable Core. 

(SFIC) “Everest B” family of keyways.   Pack change keys independently (PKI) 

D. Furnish PrimusXP “Classic” keyway Patent Protected Schlage cylinders where noted.  Fur-

nish all other cylinders in matching conventional “Classic” keyway.  Furnish Patent Protected 

Schlage keys for all cylinders.  (e.g. Primus XP Classic Keyway for patent protected / Maxi-

mum control)  (with mix of conventional “Classic” keyway) 

E. Furnish construction keying for doors requiring locking during construction. 

1. For FSIC systems provide 23-030-ICX Full Size Construction Cores 

2. For FSIC systems provide ten 48-101-ICX Construction Keys 

3. For FSIC systems provide two 48-056-ICX Control Keys (const.) 

4. For FSIC systems provide two control keys for installing the permanent cores (49-056 for 

“Classic” keyways, 48-052-XP for “Classic Primus”) (49-003 for “Everest Convention-

al”, 48-005–XP for “Everest Primus”) 

F. Furnish all keys with visual key control. 
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1. Stamp key “Do Not Duplicate”. 

2. Stamp (BHMA) key symbol on key. 

3. Stamp unique owner identifier from the key bow. 

4. Delete key “bitting” from the key bow. 

G. Furnish all cylinders with visual key control. 

1. Stamp (BHMA) key symbol on side of cylinder (CKC). 

2. Stamp unique owner supplied code on cylinder side. (CKC) (6 character maximum). 

H. Furnish mechanical keys as follows: 

1. Furnish 2 cut change keys for each different change key code. 

2. Furnish 1 uncut key blank for each change key code. 

3. Furnish 6 cut masterkeys for each different masterkey set. 

4. Furnish 3 uncut key blanks for each masterkey set. 

5. Furnish 2 cut control keys cut to the top masterkey for permanent I/C cylinders. 

6. Furnish 1 cut control key cut to each SKD combination. 

I. Furnish Key System Management Software (SM01-287 Windows on CD) 

J. Furnish Keying Transcript (50-123) to owner.  End-user to provide letter of authorization to 

hardware dealer to allow Schlage to mail transcript (bitting list) to the end-user or designated 

representative. 

K. Furnish Schlage Padlocks and the cylinders to tie them into the masterkey system for gates, 

storage boxes, utility valve security, roof hatches and roll-up doors keyed as directed in the 

keying schedule. 

1. Furnish KS43D2200 padlock for use with non-I/C Schlage cylinders.  Furnish 47-413 

(conventional) or 47-743-XP (PrimusXP) with above. 

2. Furnish KS43G3200 padlock for use with FSIC Schlage cylinders.  Furnish 23-030 

(Classic / Everest) or 20-740 (PrimusXP) with above. 

3. Furnish KS41D1200 padlock for use with SFIC Schlage cylinders.  Furnish 80-037 (Ev-

erest-B) with above. 

L. Furnish one Schlage cabinet lock for each cabinet door or drawer so designated on the draw-

ings or keying schedule to match the masterkey system. 

1. Furnish CL100PB for use with non-I/C Schlage cylinders. 

2. Furnish CL77R for use with FSIC Schlage cylinders. 

3. Furnish CL721G for use with SFIC Schlage cylinders. 

1.03 FINISHES 

A. Generally to be satin chrome US26D (626 on bronze and 652 on steel) unless otherwise not-

ed. 

B. Furnish push plates, pull plates and kick or armor plates in satin stainless steel US32D (630) 

unless otherwise noted. 

C. Door closers shall be powder-coated to match other hardware, unless otherwise noted. 
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D. Aluminum items to be finished anodized aluminum except thresholds which can be furnished 

as standard mill finish. 

1.04 FASTENERS 

A. Screws for strikes, face plates and similar items shall be flat head, countersunk type, provide 

machine screws for metal and standard wood screws for wood. 

B. Screws for butt hinges shall be flathead, countersunk, full-thread type. 

C. Fastening of closer bases or closer shoes to doors shall be by means of sex bolts and spray 

painted to match closer finish. 

D. Provide expansion anchors for attaching hardware items to concrete or masonry. 

E. All exposed fasteners shall have a phillips head. 

F. Finish of exposed screws to match surface finish of hardware or other adjacent work. 

G. All Exit Devices and Lock Protectors shall be fastened to the door by the means of sex bolts 

or through bolts. 

PART 2 -  EXECUTION 

2.01 INSPECTION 

A. Verify that doors and frames are square and plumb and ready to receive work and dimensions 

are as instructed by the manufacturer. 

B. Beginning of installation means acceptance of existing conditions. 

C. Fire-Rated Door Assembly Inspection:  Upon completion of the installation, all fire door as-

semblies shall be inspected to confirm proper operation of the closing device and latching de-

vice and that only the manufacturer’s furnished fasteners are used for installation and that it 

meets all criteria of a fire door assembly per NFPA 80 (Standard for Fire Doors and Other 

Opening Protectives) 2013 Edition.  A written record shall be maintained and transmitted to 

the Owner to be made available to the Authority Having Jurisdiction (AHJ). The inspection 

of the swinging fire doors shall be performed by a certified FDAI (Fire Door Assembly In-

spector) with knowledge and understanding of the operating components of the type of door 

being subjected to the inspection.  The record shall list each fire door assembly throughout 

the project and include each door number, an itemized list of hardware set components at 

each door opening, and each door location in the facility. 
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2.02 INSTALLATION 

A. Install hardware in accordance with manufacturer's instructions and requirements of DHI. 

B. Use the templates provided by hardware item manufacturer. 

C. Mounting heights for hardware shall be as recommended by the Door and Hardware Institute.  

Operating hardware will to be located between 34" and 44" AFF.   

D. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment sub-

strate as necessary for proper installation and operation. 

E. Drill and countersink units that are not factory-prepared for anchorage fasteners.  Space fas-

teners and anchors in accordance with industry standards. 

F. Set thresholds for exterior doors in full bed of butyl-rubber sealant. 

G. If hand of door is changed during construction, make necessary changes in hardware at no 

additional cost. 

H. Hardware Installer shall coordinate with security contractor to route cable to connect electri-

fied locks, panic hardware and fire exit hardware to power transfers or electric hinges at the 

time these items are installed so as to avoid disassembly and reinstallation of hardware. 

I. Hardware Installer shall also be present with the security contractor when the power is turned 

on for the testing of the electronic hardware applications.  Installer shall make adjustments to 

solenoids, latches, vertical rods and closers to insure proper and secure operation.  

J. All wiring for electro-mechanical hardware mounted on the door shall be connected through 

the power transfer and terminated in the interface junction box specified for in the Electrical 

Section.   

K. Conductors shall be minimum 18 gage stranded, multicolored.  A minimum 12 in. loop of 

conductors shall be coiled in the interface junction box.  Each conductor shall be permanently 

marked with its function.   

L. If a power supply is specified in the hardware sets, all conductors shall be terminated in the 

power supply.  Make all connections required for proper operation between the power supply 

and the electro-mechanical hardware.  Provide the proper size conductors as specified in the 

manufacturer’s technical documentation. 

2.03 ADJUST AND CLEAN 

A. Adjust and check each operating item of hardware and each door, to ensure proper operation 

or function of every unit.  Replace units which cannot be adjusted to operate freely and 

smoothly as intended for the application made. 

B. Clean adjacent surface soiled by hardware installation. 
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C. Final Adjustment:  Wherever hardware installation is made more than one month prior to ac-

ceptance or occupancy, return to that work area and make final check and adjustment of all 

hardware items in such space or area.  Clean operating items as necessary to restore proper 

function and finish of hardware and doors.  Adjust door control devices to compensate for fi-

nal operation of heating and ventilating equipment. 

D. Instruct Owner's Personnel in proper adjustment and maintenance of hardware finishes, dur-

ing the final adjustment of hardware. 

E. Continued Maintenance Service:  Approximately six months after the completion of the pro-

ject, the Contractor accompanied by the Architectural Hardware Consultant, shall return to 

the project and re-adjust every item of hardware to restore proper functions of doors and 

hardware.  Consult with and instruct Owner's personnel in recommended additions to the 

maintenance procedures.  Replace hardware items which have deteriorated or failed due to 

faulty design, materials or installation of hardware units.  Prepare a written report of current 

and predictable problems (of substantial nature) in the performance of the hardware. 

2.04 HARDWARE LOCATIONS 

A. Conform to CCR, Title 24, Part 2; and ADAAG; and the drawings for access-compliant posi-

tioning requirements for the disabled. 

2.05 FIELD QUALITY CONTROL 

A. Contractor is responsible for providing the services of an Architectural Hardware Consultant 

(AHC) or a proprietary product technician to inspect installation and certify that hardware 

and its installation have been furnished and installed in accordance with manufacturers’ in-

structions and as specified herein.  

2.06 SCHEDULE 

A. The items listed in the following schedule shall conform to the requirements of the foregoing 

specifications. 

B. While the hardware schedule is intended to cover all doors, and other movable parts of the 

building, and establish type and standard of quality, the contractor is responsible for examin-

ing the Plans and Specifications and furnishing proper hardware for all openings whether 

listed or not.  If there are any omissions in hardware groups in regard to regular doors they 

shall be called to the attention of the Architect prior to bid opening for instruction; otherwise, 

list will be considered Complete.  No extras will be allowed for omissions. 

C. The Door Schedule on the Drawings indicates which hardware set is used with each door. 
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Manufacturers Abbreviations (Mfr.) 

ADA = Adams Rite Mfg. Aluminum Door Hardware 

GLY = Glynn-Johnson Corporation Overhead Door Stops 

IVE = Ives Continuous Hinges, Silencers 

JOH = L.E. Johnson Sliding Door Hardware 

NOR = Norton Door Closers 

RO = Rockwood Door Stops 

RIX = Rixon Floor Closers 

SCE = Schlage Electronics Electronic Door Components 

SCH = Schlage Lock Company Locks, Latches & Cylinders 

TRI = Trimco Signs 

VON = Von Duprin Exit Devices  

ZER = Zero International Thresholds, Gasketing & Weather-stripping 

 

HW-01 [ Storage] 

 

4 Hinges T2714 x 4-1/2 x 4-1/2 NRP (where new leaf)  MC 

1 Lockset L9080L 03A Storeroom              SCH 

1 Cylinder BUILDING STANDARD (Primus)  SCH 

1 Closer (none)  NOR 

1 Silencer SR64  IVE 

 

HW-02 [ Interior Office] 

 

4 Hinges TA2714 x 4-1/2 x 4-1/2 NRP (where new leaf)      MC 

1 Lockset L9050L 03A L583-363 Office Lock       SCH 

1 Cylinder BUILDING STANDARD (Primus)   SCH 

1 Closer (none)    NOR 

1 Floor Stop 441H   RO 

 

HW-03 [ Interior Breakroom Passage] 

 

4 Hinges TA2714 x 4-1/2 x 4-1/2 NRP (where new leaf)      MC 

1 Lockset L9010 03A Passage       SCH 

1 Closer 7500 Series    NOR 

1 Floor Stop 441H   RO 

 

HW-04 [ Aluminum storefront door, 105] 

 

1 Power Transfer EPT10       VON 

1 Elec. Panic Hdwe RX-AX-EL-35A-NL-OP   VON 

1 Cylinder BUILDING STANDARD (Primus)   SCH 

1 90 Deg Pull 8190HD 12” “O”   IVE 

1 Floor Closer PH-28-N    RIX 

1 Weather-Strip FURNISHED BY DOOR MFR    

1 Door Sweep 315CN   PEM 

1 Threshold PER DETAIL   PEM 

1 Power Supply PS914 x 90-2RS   VON 

1 Keycard Reader BY ACCESS CONTROL SUPPLIER   
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HW-05 [ Exterior Keypad Access, Aluminum storefront door, 107 ] 

 

1 Power Transfer EPT10       VON 

1 Panic Hdwe RX-AX-EL-35A-NL-OP   VON 

1 Cylinder BUILDING STANDARD (Primus)   SCH 

1 90 Deg Pull 8190HD 12” “O”   IVE 

1 Floor Closer PH-28-N    RIX 

1 Weather-Strip FURNISHED BY DOOR MFR    

1 Door Sweep 315CN   PEM 

1 Threshold PER DETAIL   PEM 

 

HW-06 [ ‘CSC Back door’ 118]  

 

3 Hinges TA2714 x 4-1/2 x 4-1/2 NRP (where new leaf)      MC 

1 Elec Hinges TA2714 x 4-1/2 x 4-1/2 CC8 (where new leaf)      MC 

1 Lockset L9092LEU 03A Wired Exterior Lock       SCH 

1 Cylinder BUILDING STANDARD (Primus)   SCH 

1 Closer 7500 Series    NOR 

1  Peephole 698B (2 QTY FOR ADA COMPLIANCY)   IVE 

1 Kick Plate K1050 10” x 2” LDW CSK B4E   RO 

1 Floor Stop 490   RO 

 

HW-7 [ Pass Through Door 106] 

 

3       Hinges TA2714 x 4-1/2 x 4-1/2 NRP (where new leaf)     MC 

1 LM9225 03A           Two Pt Exit Lock     SCH 

1 Jamb stop               (Neoprene rubber, TBD) 

 

 

For Carpet Transitions 

  

1  Threshold  (carpet transition) 

All fire rated doors up to 3hr shall have in addition: 

1 Perimeter Gasket S88BL ---      PEM 

2 Kick Plates K1050 10” x 2” LDW CSK B4E  ROC 
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SECTION 08 84 00 

 

PLASTIC GLAZING (Draft, Primarily Polycarbonate) 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section specifies the following types of plastic glazing: 

 

1. UV resistant plastic glazing. 

2. Laminated polycarbonate glazing for containment & forced entry security glazing. 

 

1.2 RELATED SECTIONS 

 

 B.   Section 08 41 13 Aluminum-Framed Entrances and Storefronts 

 

1.3 REFERENCES 

A. ANSI Z97.1 - American National Standard for Glazing Materials Used in Buildings -- Safety Performance 

Specifications and Methods of Test. 

B. CPSC 16 CFR 1201 – Safety Standard for Architectural Glazing Materials 

C. ASTM C 297 - Standard Test Method for Tensile. Strength on Flat Sandwich Constructions in. Flatwise 

Plane. 

D. ASTM D 256 - Standard Test Method for Determining the Pendulum Impact Resistance of Notched 

Specimens of Plastics. 

E. ASTM D 790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and 

Electrical Insulating Materials. 

F. ASTM D 792 - Standard Test Methods for Density and Specific Gravity (Relative Density) of Plastics by 

Displacement. 

G. ASTM D1003 Standard Test Method for Haze and Luminous Transmittance of Transparent Plastics. 

H. ASTM D 1929 - Standard Test Method for Ignition Properties of Plastics. 

I. ASTM F 1233 - Standard Test Method for Security Glazing Materials and Systems. 

J. ASTM F 1233 – Standard Test Method for Security Glazing Materials and Systems 

K. H.P.WHITE TP-0050.03 – Transparent Materials for Use in Forced Entry or Containment Barriers 

L. US General Services Administration (GSA) Test Protocol GSA-TS01-2003 “Standard Test Method for 

Glazing and Window Systems Subject to Dynamic Overpressure Loadings”, 

M. Department of Defense (DoD) Antiterrorism / Force Protection Construction Standards UFC 4-010-01 

“United Facilities Criteria (UFC) DoD Minimum Antiterrorism Standards for Buildings” 

 

1.4 SUBMITTALS 
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 A. Submit under provisions of Section 01 30 00. 

 B. Product Data:  Manufacturer's data sheets on each product to be used, including: 

1. Physical properties including data on material weight, wind load capacity, light transmission, 

shading coefficient, and thermal expansion 

2. Preparation instructions and recommendations. 

3. Storage and handling requirements and recommendations. 

4. Installation methods and glazing procedures, including edge engagement guidelines. 

C. Selection Samples:  For each finish product specified, two complete sets of color chips representing 

manufacturer's full range of available colors and patterns. 

D. Verification Samples:  Submit samples for each finish product specified, two samples, minimum 

size 6 inches (150 mm) square, representing actual product and framed on two adjacent sides to 

show glazing system. 

 E. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

1.5 DELIVERY, STORAGE, AND HANDLING 

 A.        Deliver polycarbonate sheets on enclosed pallets. 

 B.        Store products in manufacturer's unopened packaging until ready for installation. 

 C.        Store in dry, well-ventilated and covered areas at temperatures below 80 degrees F  

 D.        Handle polycarbonate sheets carefully to prevent damage; do not drop, slide, or drag  

1.6 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results.  Do not install products under environmental 

conditions outside manufacturer's absolute limits. 

1.7 WARRANTY 

 A. Provide manufacturer's written warranty covering breakage. 

B. Provide manufacturer's written warranty covering breakage, loss of light transmission, and 

yellowing. 

C. Provide manufacturer's written warranty covering breakage, abrasion resistance, coating failure, 

loss of light transmission, and yellowing. 

 

PART 2 -  PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Plastic Glazing:  Use one of the following manufacturers: 

a. Acrylic Art, Inc. 

b. Alpha Machine Co, Inc 

c. American Acrylic Corp. 

d. AmeriLux International 

e. Arkema Inc. (Plexiglas) 
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f. Excelite Plastic USA 

g. Gallina USA 

h. Glasteel 

i. Interstate Plastics, Inc. 

j. Listo Corp 

k. Lera Glass 

l. Lucite International (A group company of Mitsubishi Chemical) 

m. Plaskolite 

n. Piedmont Plastics, Inc. 

o. Reynolds Polymer Technology 

p. Mr. Plastics 

 

2.2 MATERIALS 

 

A. UV Resistant Plastic Glazing:  Solid acrylic sheet complying with ANSI Z97.1 and the following: 

1. Material:  basis of design : PlexiGlass or Acrylite 

2. Thickness:  0.500 inches (12.7 mm). 

3. Thickness: 0.629 inches (16 mm). (If ½” is not available.) 

4. Finish:  polished 

5. Color:  Clear. 

 

PART 3 -  EXECUTION 

 

3.1 EXAMINATION 

 

A. Prior to start of installation, inspect existing conditions to ensure surfaces are suitable for installation of 

plastic glazing.  Starting work indicates installers’ acceptance of existing conditions. 

 

3.2 INSTALLATION 

 

A. Installation: Comply with manufacturer’s installation instructions including but not limited to the 

following: 

 

1. Clean contact surfaces with material recommended by manufacturer. 

2. Remove factory-applied protective masking to allow engagement at edges. 

3. Cut material as recommended by manufacturer; sand edges smooth after cutting. 

4. Attach using mechanical and non-mechanical methods as recommended by the manufacturer for the 

particular application. 

5. Remove protective masking after glazing work is complete. 

 

3.2 CLEANING AND PROTECTION 

 

A. Cleaning:  Use non-abrasive materials and methods acceptable to the manufacturer. 

 

B. Protection:  Protect from damage during construction operations.  Promptly repair any damaged or 

deteriorated surfaces. 

END OF SECTION 08 84 00 
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SECTION 09 29 00 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For the following products: 

1. Trim Accessories: Full-size Sample in 12-inch- (300-mm-) long length for each trim 

accessory indicated. 

C. Samples for Initial Selection: For each type of trim accessory indicated. 

D. Samples for Verification: For the following products: 

1. Trim Accessories: Full-size Sample in 12-inch- (300-mm-) long length for each trim 

accessory indicated. 

1.4 QUALITY ASSURANCE 

A. IF owner opts for other than Level 5 or Level 4 finish as defined by United States Gypsum 

Association of GWB surfaces: Mockups: Build mockups of at least 100 sq. ft. (9 sq. m) in 

surface area to demonstrate aesthetic effects and to set quality standards for materials and 

execution. 

1. Build mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 

b. Each texture finish indicated. 
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2. Apply or install final decoration indicated, including painting and wallcoverings, on 

exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.5 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. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C 840 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 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies Where occurring in 

Drawings, provide materials and construction identical to those tested in assembly indicated 

according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated according to ASTM E 90 and classified according to 

ASTM E 413 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 

that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C 1396/C 1396M. 
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1. Subject to compliance with requirements, provide products by one of the following: 

a. National Gypsum 

b. PABCO 

c. USG 

d. Georgia-Pacific 

e. CertainTeed 

2. Thickness: 1/2 inch (12.7 mm) and 5/8” where shown on Drawings. 

3. Long Edges: Tapered. 

B. Gypsum Board, Type X: ASTM C 1396/C 1396M. 

1. Subject to compliance with requirements, provide products by one of the following: 

a. National Gypsum 

b. PABCO 

c. USG 

d. Georgia-Pacific 

e. CertainTeed 

2. Thickness: 5/8 inch (15.9 mm). 

3. Long Edges: Tapered. 

C. Gypsum Ceiling Board: ASTM C 1396/C 1396M. 

1. Subject to compliance with requirements, provide products by one of the following: 

a. National Gypsum 

b. PABCO 

c. USG 

d. Georgia-Pacific 

e. CertainTeed 

2. Thickness: 1/2 inch (12.7 mm). 

3. Long Edges: Tapered. 

D. Abuse-Resistant Gypsum Board (Location: Temporary Facility public facing exterior layer of 

GWB), : ASTM C 1396/C 1396M gypsum board, tested according to ASTM C 1629/C 1629M. 

1. Subject to compliance with requirements, provide products by one of the following: 

a. National Gypsum 

b. PABCO 

c. USG 

d. Georgia-Pacific 

e. CertainTeed 

2. Core:1/2 inch (12.7 mm), regular type. 

3. Surface Abrasion: ASTM C 1629/C 1629M, meets or exceeds Level 1 requirements. 

4. Indentation: ASTM C 1629/C 1629M, meets or exceeds Level 1 requirements. 

5. Soft-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 1 requirements. 

6. Long Edges: Tapered. 

7. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C 1047. 
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1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 

galvanized-steel sheet. 

2. Shapes: 

a. Cornerbead. 

b. LC-Bead: J-shaped; exposed long flange receives joint compound. 

c. L-Bead: L-shaped; exposed long flange receives joint compound. 

d. U-Bead: J-shaped; exposed short flange does not receive joint compound. 

e. Expansion (control) joint. 

B. Aluminum Trim: Extruded accessories of profiles and dimensions indicated. 

1. Aluminum: Alloy and temper with not less than the strength and durability properties of 

ASTM B 221 (ASTM B 221M), Alloy 6063-T5. 

2. Finish: Corrosion-resistant primer compatible with joint compound and finish materials 

specified. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

2. Exterior Gypsum Soffit Board: Paper. 

3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh. 

4. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 

with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use setting-type, sandable topping compound. 

4. Finish Coat: For third coat, use setting-type, sandable topping compound. 

5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound 

or high-build interior coating product designed for application by airless sprayer and to 

be used instead of skim coat to produce Level 5 finish. 

2.6 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written instructions. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 

panels to continuous substrate. 
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C. Steel Drill Screws: ASTM C 1002 unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 

0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

D. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant 

complying with ASTM C 834. Product effectively reduces airborne sound transmission through 

perimeter joints and openings in building construction as demonstrated by testing representative 

assemblies according to ASTM E 90. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Accumetric LLC. 

b. Everkem Diversified Products, Inc. 

c. Franklin International. 

d. Grabber Construction Products. 

e. Hilti, Inc. 

f. Pecora Corporation. 

g. Specified Technologies, Inc. 

PART 3 - EXECUTION 

3.1 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. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 

abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 

not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 

not more than 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 sides of partitions. Do not 

make joints other than control joints at corners of framed openings. 

http://www.specagent.com/Lookup?ulid=12060
http://www.specagent.com/Lookup?uid=123457104174
http://www.specagent.com/Lookup?uid=123457104181
http://www.specagent.com/Lookup?uid=123457104180
http://www.specagent.com/Lookup?uid=123457104175
http://www.specagent.com/Lookup?uid=123457104179
http://www.specagent.com/Lookup?uid=123457104176
http://www.specagent.com/Lookup?uid=123457104177
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E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 

etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 

ratings, coverage may be accomplished with scraps of not less than 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. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 

abutments. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim 

edges with edge trim where edges of panels are exposed. Seal joints between edges and abutting 

structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 

open (unsupported) edges of stud flanges first. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: As indicated on Drawings. 

2. Type X: As indicated on Drawings. 

3. Ceiling Type: As indicated on Drawings. 

4. Abuse-Resistant Type: as exterior layer on phase 2 Temporary Facility walls, layers 

exposed to customer areas/Lobby. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 

extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless 

otherwise indicated or required by fire-resistance-rated assembly, and minimize end 

joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 

of panels. 

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 

no end joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 

walls/partitions; apply face layers in same sequence. Apply base layers at right angles to 
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framing members and offset face-layer joints one framing member, 16 inches (400 mm) 

minimum, from parallel base-layer joints, unless otherwise indicated or required by fire-

resistance-rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers 

vertically (parallel to framing) with joints of base layers located over stud or furring 

member and face-layer joints offset at least one stud or furring member with base-layer 

joints unless otherwise indicated or required by fire-resistance-rated assembly. Stagger 

joints on opposite sides of partitions. 

3. On Z-shaped furring members, apply base layer vertically (parallel to framing) and face 

layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with 

vertical joints offset at least one furring member. Locate edge joints of base layer over 

furring members. 

4. Fastening Methods: Fasten base layers and face layers separately to supports with screws. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 

fasteners used for panels. Otherwise, attach trim according to manufacturer's written 

instructions. 

B. Control Joints: Install control joints according to ASTM C 840 and in specific locations 

approved by Architect for visual effect. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners . 

2. LC-Bead: Use at exposed panel edges. 

3. U-Bead: Use at exposed panel edges. 

4. Curved-Edge Cornerbead: Use at curved openings. 

D. Aluminum Trim: Install in locations indicated on Drawings. 

3.5 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 

fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 

decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 

ASTM C 840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 3: Areas concealed by casework. 

3. Level 4: Storage rooms, closets 
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a. Primer and its application to surfaces are specified in Section 099123 "Interior 

Painting." 

4. Level 5: GWB exposed surfaces in public spaces and office/Staff areas. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior 

Painting." 

3.6 APPLYING TEXTURE FINISHES 

A. Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces 

receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth. 

B. Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a 

uniform texture matching approved mockup and free of starved spots or other evidence of 

thin application or of application patterns. 

C. Prevent texture finishes from coming into contact with surfaces not indicated to receive texture 

finish by covering them with masking agents, polyethylene film, or other means. If, despite 

these precautions, texture finishes contact these surfaces, immediately remove droppings and 

overspray to prevent damage according to texture-finish manufacturer's written instructions. 

3.7 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 

non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 

application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

END OF SECTION 09 29 00 
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SECTION 09 51 23 

ACOUSTICAL TILE CEILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Acoustical tiles for interior ceilings. 

2. Fully concealed, direct-hung, suspension systems. 

3. Direct attachment of tiles to substrates with adhesive. 

4. Direct attachment of tiles to substrates with staples. 

B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 

attachment devices to be cast in concrete. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, 6 inches (150 mm) 

in size. 

C. Samples for Initial Selection: For components with factory-applied finishes. 

D. Samples for Verification: For each component indicated and for each exposed finish required, 

prepared on Samples of sizes indicated below: 

1. Acoustical Tiles: Set of full-size Samples of each type, color, pattern, and texture. 

2. Concealed Suspension-System Members:  6-inch- (150-mm-) long Sample of each type. 

3. Exposed Moldings and Trim: Set of 6-inch- (150-mm-) long Samples of each type and 

color. 

4. Seismic Clips: Full size. 

E. Delegated-Design Submittal: For seismic restraints for ceiling systems. 

1. Include design calculations for seismic restraints including analysis data signed and 

sealed by the qualified professional engineer responsible for their preparation. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension-system members. 

2. Structural members to which suspension systems will be attached. 

3. Method of attaching hangers to building structure. 

a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment 

devices whose installation is specified in other Sections. 

4. Carrying channels or other supplemental support for hanger-wire attachment where 

conditions do not permit installation of hanger wires at required spacing. 

5. Size and location of initial access modules for acoustical tile. 

6. Items penetrating finished ceiling and ceiling-mounted items including the following: 

a. Lighting fixtures. 

b. Diffusers. 

c. Grilles. 

d. Speakers. 

e. Sprinklers. 

f. Access panels. 

g. Perimeter moldings. 

h. Suspension wires for drop panels. 

7. Show operation of hinged and sliding components adjacent to acoustical tiles. 

8. Minimum Drawing Scale: 1/4 inch = 1 foot (1:48) 

B. Qualification Data: For testing agency. 

C. Product Test Reports: For each acoustical tile ceiling, for tests performed by manufacturer and 

witnessed by a qualified testing agency. 

D. Evaluation Reports: For each acoustical tile ceiling suspension system and anchor and fastener 

type, from ICC-ES. 

E. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

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

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Units: Full-size tiles equal to 2 percent of quantity installed. 
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2. Suspension-System Components: Quantity of each concealed grid and exposed 

component equal to 2 percent of quantity installed. 

1.7 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockup of typical ceiling area as shown on Drawings. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 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. 

1.9 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. 

1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before 

beginning acoustical tile ceiling installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: 

1. Suspended Acoustical Tile Ceilings: Obtain each type of acoustical ceiling tile and its 

suspension system from single source from single manufacturer. 

2. Directly Attached Acoustical Tile Ceilings: Obtain each type of acoustical ceiling tile 

from single source from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 

"Quality Requirements," to design seismic restraints for ceiling systems. 

B. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

C. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E 1264. 

2. Smoke-Developed Index: 50 or less. 

D. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. 

Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL or from the listings of another qualified testing 

agency. 

2.3 ACOUSTICAL 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 Corporation. 

B. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration indicated that 

comply with ASTM E 1264 classifications as designated by type, form, pattern, acoustical 

rating, and light reflectance unless otherwise indicated. 

C. Classification: Provide fire-resistance-rated tiles as follows: 

1. Surface Texture:  Fine 

2. Composition:  Mineral Fiber 

3. Color: White 

4. Size:  24 in x 24 in 

5. Edge Profile:  Beveled Tegular 15/16 in for interface with PRELUDE XL Fire Guard 

15/16" Exposed Tee grid. 

6. Noise Reduction Coefficient( NRC):  ASTM C 423; Classified with UL label on product 

carton 0.60 

7. Ceiling Attenuation Class (CAC) :  ASTM C 1414; Classified with UL label on product 

carton 40 

8. Sabin:N/A 

9. Articulation Class (AC):   

10. Flame Spread:  ASTM E 1264; Fire Resistive 

11. Light Reflectance (LR) White Panel:  ASTM E 1477; 0.90 

12. Dimensional Stability: HumiGuard Plus 

13. Recycle Content: Post-Consumer - 1% Pre-Consumer - 55% 

14. Material Ingredient Transparency: Health Product Declaration (HPD); Declare Label 

15. Life Cycle Assessment: Third Party Certified Environment Product Declaration (EPD) 

http://www.specagent.com/Lookup?ulid=349
http://www.specagent.com/Lookup?uid=123457021886
http://www.specagent.com/Lookup?uid=123457021887
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16. Acceptable Product: ULTIMA Lay-In and Tegular, 1894 No added formaldehyde as 

manufactured by Armstrong World IndustriesAntimicrobial 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 according to ASTM D 3273, ASTM D 3274, or ASTM G 21 and 

evaluated according to ASTM D 3274 or ASTM G 21. 

2.4 METAL SUSPENSION SYSTEM  

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. 

B. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, fully 

concealed, metal suspension system and accessories of type, structural classification, and finish 

indicated that complies with applicable requirements in ASTM C 635/C 635M. 

C. Direct-Hung, Double-Web, Fire-Rated Suspension System: Main and cross runners roll formed 

from and capped with cold-rolled steel sheet, pre-painted, electrolytically zinc coated, or hot-dip 

galvanized, G30 (Z90) coating designation. 

1. Structural Classification:  Heavy-duty system. 

2. Access:  Upward and end pivoted, with initial access openings of size indicated below 

and located throughout ceiling within each module formed by main and cross runners, 

with additional access available by progressively removing remaining acoustical tiles. 

a. Initial Access Opening: In each module, 24 by 24 inches (610 by 610 mm). 

2.5 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M, 

Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 

1. Anchors in Concrete: Anchors of type and material indicated below, with holes or loops 

for attaching hangers of type indicated and with capability to sustain, without failure, a 

load equal to five times that imposed by ceiling construction, as determined by testing 

according to ASTM E 488/E 488M or ASTM E 1512 as applicable, conducted by a 

qualified testing and inspecting agency. 

a. Type:  Cast-in-place and Post-installed expansion anchors. 

b. Corrosion Protection: Carbon-steel components zinc plated according to 

ASTM B 633, Class SC 1 (mild) service condition. 

c. Corrosion Protection: Stainless-steel components complying with ASTM F 593 

and ASTM F 594, Group 1 Alloy 304 or 316. 

2. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory 

devices for attaching hangers of type indicated, and with capability to sustain, without 

http://www.specagent.com/Lookup?ulid=350
http://www.specagent.com/Lookup?uid=123457021889
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failure, a load equal to 10 times that imposed by ceiling construction, as determined by 

testing according to ASTM E 1190, conducted by a qualified testing and inspecting 

agency. 

B. Wire Hangers, Braces, and Ties: Provide wires as follows: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft 

temper. 

2. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304, nonmagnetic. 

3. Size: Wire diameter sufficient for its stress at three times hanger design load 

(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but 

not less than 0.106-inch- (2.69-mm-) diameter wire. 

C. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint. 

D. Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint. 

E. Angle Hangers: Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- 

(1-mm-) thick, galvanized-steel sheet complying with ASTM A 653/A 653M, G90 (Z275) 

coating designation; with bolted connections and 5/16-inch- (8-mm-) diameter bolts. 

F. Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to accommodate 

seismic forces. 

G. Seismic Struts: Manufacturer's standard compression struts designed to accommodate lateral 

forces. 

H. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical tiles in-place 

during a seismic event. 

2.6 METAL EDGE MOLDINGS AND TRIM  

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 Corporation. 

3. Fry Reglet Corporation. 

4. Gordon, Inc. 

5. Rockfon (Rockwool International). 

B. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 

indicated, manufacturer's standard moldings for edges and penetrations complying with seismic 

design requirements; formed from sheet metal of same material, finish, and color as that used 

for of suspension-system runners. 

1. For circular penetrations of ceiling, provide edge moldings fabricated to diameter 

required to fit penetration exactly. 

2. Finish:  Painted white. 

http://www.specagent.com/Lookup?ulid=351
http://www.specagent.com/Lookup?uid=123457021893
http://www.specagent.com/Lookup?uid=123457021894
http://www.specagent.com/Lookup?uid=123457021896
http://www.specagent.com/Lookup?uid=123457021897
http://www.specagent.com/Lookup?uid=123457021895
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C. Extruded-Aluminum Edge Moldings and Trim: Where indicated, provide manufacturer's 

extruded-aluminum edge moldings and trim of profile indicated or referenced by manufacturer's 

designations, including splice plates, corner pieces, and attachment and other clips, complying 

with seismic design requirements. 

1. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

2. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils (0.04 

mm). Comply with ASTM C 635/C 635M and coating manufacturer's written instructions 

for cleaning, conversion coating, and applying and baking finish. 

2.7 MISCELLANEOUS MATERIALS 

A. Acoustical Tile Adhesive: Type recommended in writing by acoustical tile manufacturer, 

bearing UL label for Class 0-25 flame spread. 

B. Staples: 5/16-inch- (8-mm-) long, divergent-point staples. 

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. 

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. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

AC Transit 

Oakland, CA 

ACOUSTICAL TILE CEILINGS 

SECTION 09 51 23 – Page 8 of 11 

11/18/2019 

3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS 

A. Install suspended acoustical tile ceilings according to ASTM C 636/C 636M, seismic design 

requirements, and manufacturer's written instructions. 

1. Fire-Rated Assembly: Install fire-rated ceiling systems according to tested fire-rated 

design. 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to 

miss obstructions; offset resulting horizontal forces by bracing, counters playing, or other 

equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with location of hangers at spacings required to support standard 

suspension-system members, install supplemental suspension members and hangers in 

form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling suspension members and to supports above with a 

minimum of three tight turns. Connect hangers directly to structure or to inserts, eye 

screws, or other devices that are secure and appropriate for substrate and that will not 

deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing 

members, by attaching to inserts, eye screws, or other devices that are secure and 

appropriate for both the structure to which hangers are attached and the type of hanger 

involved. Install hangers in a manner that will not cause them to deteriorate or fail due to 

age, corrosion, or elevated temperatures. 

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten 

hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or 

power-actuated fasteners that extend through forms into concrete. 

7. When steel framing does not permit installation of hanger wires at spacing required, 

install carrying channels or other supplemental support for attachment of hanger wires. 

8. Do not attach hangers to steel deck tabs. 

9. Do not attach hangers to steel roof deck. Attach hangers to structural members. 

10. Space hangers not more than 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. 

11. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced standards. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 

tight turns. Suspend bracing from building's structural members as required for hangers without 

attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into 

concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 

where necessary to conceal edges of acoustical tiles. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 

moldings before they are installed. 
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2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. 

and not more than 3 inches (75 mm) from ends. Miter corners accurately and connect 

securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with one another. 

Remove and replace dented, bent, or kinked members. 

F. Arrange directionally patterned acoustical tiles as follows: 

1. As indicated on reflected ceiling plans. 

G. 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. Protect lighting fixtures and air ducts according to requirements indicated for fire-

resistance-rated assembly. 

3.4 INSTALLATION OF DIRECTLY ATTACHED ACOUSTICAL TILE CEILINGS 

 

A. At the ceiling of the Customer Service Center Lobby, Contractor must inspect and verify 

whether ceiling tiles are direct adhered or suspended. Based on that inspection, if the ceiling is 

adhered, Contractor shall refer to section 3.4 of this section. If the ceiling is suspended, 

Contractor shall refer to section 3.3 for specifications. 

B. Adhesive Installation: Install acoustical tile by bonding to substrate, using acoustical tile 

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. 

C. Stapled Installation: Fasten acoustical tile to substrate using a minimum of two staples per tile 

that are installed in flanges of tile and as follows: 

1. Form double-lapped joint between tiles by securely pressing tile tongues into 

corresponding tile grooves. 

2. Maintain bottom surface of tiles to a uniform level. Shim tile or correct substrate as 

required to maintain levelness. 

3. Maintain tight butt joints, aligned in both directions and coordinated with ceiling fixtures. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and 

where necessary to conceal edges of acoustical units. 
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E. Arrange directionally patterned acoustical tiles as indicated on Drawings. 

3.5 ERECTION TOLERANCES 

A. Suspended Ceilings: Install main and cross runners level to a tolerance of 1/8 inch in 12 feet (3 

mm in 3.6 m), non-cumulative. 

B. Directly Attached Ceilings: Install bottom surface of tiles to a tolerance of 1/8 inch in 12 feet (3 

mm in 3.6 m) and not exceeding 1/4 inch (6 mm) cumulatively. 

C. Moldings and Trim: Install moldings and trim to substrate and level with ceiling suspension 

system to a tolerance of 1/8 inch in 12 feet (3 mm in 3.6 m), non-cumulative. 

3.6 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 according to 

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. 

1. Within each test area, testing agency will select one of every 10 power-actuated fasteners 

and post-installed anchors used to attach hangers to concrete and will test them for 200 

lbf (890 N) of tension; it will also select one of every two post-installed anchors used to 

attach bracing wires to concrete and will test them for 440 lbf (1957 N) of tension. 

2. When testing discovers fasteners and anchors that do not comply with requirements, 

testing agency will test those anchors not previously tested until 20 pass consecutively 

and then will resume initial testing frequency. 

D. Acoustical tile ceiling hangers, anchors, and fasteners will be considered defective if they do not 

pass tests and inspections. 

E. Prepare test and inspection reports. 

3.7 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. 
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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 51 23 
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SECTION 09 65 13 

RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Thermoset-rubber base. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, not less than 12 

inches (300 mm) long. 

C. Samples for Initial Selection: For each type of product indicated. 

D. Samples for Verification: For each type of product indicated and for each color, texture, and 

pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) 

long. 

E. Product Schedule: For resilient base and accessory products. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet (3 linear m) for every 500 linear feet (150 linear m) or 

fraction thereof, of each type, color, pattern, and size of resilient product installed. 

1.5 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 
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1. Coordinate mockups in this Section with mockups specified in other Sections. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 

ambient temperatures maintained within range recommended by manufacturer, but not less than 

50 deg F (10 deg C) or more than 90 deg F (32 deg C). 

1.7 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 THERMOSET-RUBBER BASE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Burke Mercer Flooring Products; a division of Burke Industries Inc. 

2. Flexco. 

3. Johnsonite; a Tarkett company. 

B. Product Standard: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 

homogeneous). 

1. Style and Location: 

a. Style A, Straight: Provide in areas with carpet. 

b. Style B, Cove: Provide in areas with resilient floor coverings. 

http://www.specagent.com/Lookup?ulid=7585
http://www.specagent.com/Lookup?uid=123457061119
http://www.specagent.com/Lookup?uid=123457061120
http://www.specagent.com/Lookup?uid=123457068804
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C. Thickness: 0.125 inch (3.2 mm). 

D. Height: 2-1/2 inches (64 mm). 

E. Lengths:  Cut lengths 48 inches (1219 mm) long or coils in manufacturer's standard length. 

F. Outside Corners: Job formed. 

G. Inside Corners: Job formed. 

H. Colors: As indicated by manufacturer's designations. 

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 F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. 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 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. (18.6 

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 F 1869. 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. 
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b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

C. 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. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 

base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners: Install preformed corners before installing straight pieces. 

H. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible 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. 
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3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 

2. Tightly adhere to substrates throughout length of each piece. 

3. For treads installed as separate, equal-length units, install to produce a flush joint 

between units. 

C. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 

throughout length of each piece. Install reducer strips at edges of floor covering that would 

otherwise be exposed. 

3.5 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. 

D. Floor Polish: Remove soil, adhesive, and blemishes from resilient stair treads before applying 

liquid floor polish. 

1. Apply two coat(s). 

E. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 09 65 13 
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SECTION 09 65 19 

RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vinyl composition floor tile. “LVT” 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For each type of resilient floor tile. 

1. Include floor tile layouts, edges, columns, doorways, enclosing partitions, built-in 

furniture, cabinets, and cutouts. 

2. Show details of special patterns. 

C. Product Schedule: For floor tile. Sheet A 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of floor tile to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, color, 

and pattern of floor tile installed. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are competent in 

techniques required by manufacturer for floor tile installation and seaming method indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by 

floor tile manufacturer for installation techniques required. 

1.8 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. 

1.9 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 VINYL COMPOSITION FLOOR TILE  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Altro Group. 

2. American Biltrite. 

3. Armstrong World Industries, Inc. 

4. Congoleum Corporation. 

5. Ecomoso, Centiva Vinyl Flooring. 

6. Gerflor. 

7. IVC US. 

http://www.specagent.com/Lookup?ulid=482
http://www.specagent.com/Lookup?uid=123457061269
http://www.specagent.com/Lookup?uid=123457061281
http://www.specagent.com/Lookup?uid=123457061272
http://www.specagent.com/Lookup?uid=123457068810
http://www.specagent.com/Lookup?uid=123457068814
http://www.specagent.com/Lookup?uid=123457061270
http://www.specagent.com/Lookup?uid=123457068811
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8. Johnsonite; a Tarkett company. 

9. Mannington Mills, Inc. 

10. Patcraft; a division of Shaw Industries, Inc. 

11. Philadelphia Commercial; a division of Shaw Industries, Inc. 

12. Polyflor, Ltd.; distributed by Gerbert Limited. 

13. Shaw Contract Group; a Berkshire Hathaway company. 

14. TOLI International. 

B. Tile Standard: ASTM F 1700. 

1. Class:  As indicated by product designations. 

2. Type:  B, Embossed Surface. 

C. Thickness: If basis of design is not utilized:  0.080 inch (2.0 mm). 

D. Colors and Patterns basis of design: 

1. Customer Service Center Lobby: 

a. Style: Shaw Contract, Inspire, 0884V 

b. Color: Transform 84585 

c. Size: 12” x 24” |30 

d. Construction: 20 mil 2.5m thick direct glue ‘lvt’ 

e. Lay pattern: ashlar (per manf.) 

2. Kitchen/Meeting: 

a. Style: Shaw Contract, Inspire, 0884V 

b. Color: Teal 84405 

c. Size: 12” x 24” |30 

d. Construction: 20 mil 2.5m thick direct glue ‘lvt’ 

e. Lay pattern: ashlar (per manf.)  

3. Storage: 

a. Style: Shaw Contract, Inspire, 0884V 

b. Color: Teal 84405 

c. Size: 12” x 24” |30 

d. Construction: 20 mil 2.5m thick direct glue ‘lvt’ 

e. Lay pattern: ashlar (per manf.) 

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. 

C. Floor Polish: Provide protective, liquid floor-polish products recommended by floor tile 

manufacturer. 

http://www.specagent.com/Lookup?uid=123457061273
http://www.specagent.com/Lookup?uid=123457068812
http://www.specagent.com/Lookup?uid=123457061283
http://www.specagent.com/Lookup?uid=123457061284
http://www.specagent.com/Lookup?uid=123457061271
http://www.specagent.com/Lookup?uid=123457061279
http://www.specagent.com/Lookup?uid=123457061274
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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 F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 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 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. (18.6 

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 F 1869. 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 F 2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

C. Access Flooring Panels: Remove protective film of oil or other coating using method 

recommended by access flooring manufacturer. 

D. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

E. 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. 
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F. 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 square with room axis. 

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 Per manufacturers instructions for ‘ashlar’ pattern. 

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. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 

and similar items in installation areas. Maintain overall continuity of color and pattern between 

pieces of tile installed on covers and adjoining tiles. Tightly adhere tile edges to substrates that 

abut covers and to cover perimeters. 

H. 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. 

I. Seamless Installation: 

1. Heat-Welded Seams: Comply with ASTM F 1516. Rout joints and heat weld with 

welding bead to fuse sections permanently into a seamless flooring installation. Prepare, 

weld, and finish seams to produce surfaces flush with adjoining flooring surfaces. 

2. 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. 

J. Resilient Terrazzo Accessories: Install according to manufacturer's written instructions. 
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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: 

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 65 19 
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SECTION 09 68 13 

TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes modular carpet tile. 

B. Related Requirements: 

1. Section 02 41 19 "Selective Demolition" for removing existing floor coverings. 

2. Section 09 65 13 "Resilient Base and Accessories"  

3. Section 09 65 19 "Resilient Tile Flooring" for resilient wall base and accessories installed 

with carpet tile. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 

resistance. 

2. Include manufacturer's written installation recommendations for each type of substrate. 

B. Shop Drawings: For carpet tile installation, plans showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 

cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 

3. Type of subfloor. 

4. Type of installation. 

5. Pattern of installation. 

6. Pattern type, location, and direction. 

7. Pile direction. 

8. Type, color, and location of insets and borders. 

9. Type, color, and location of edge, transition, and other accessory strips. 

10. Transition details to other flooring materials. 
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C. Samples for Verification: 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. 

D. Product Schedule: For carpet tile. Use same designations indicated on Drawings. 

E. Sustainable Product Certification: Provide ANSI/NSF 140 certification for carpet products. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency. 

C. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 

procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

3. Warranty Documents 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type indicated, 

but not less than 10 sq. yd. (8.3 sq. m). 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who is certified by the International Certified 

Floorcovering Installers Association at the Commercial II certification level. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for fabrication and installation. 

1. Build mockups at locations and in sizes shown on Drawings. 

2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI's "CRI Carpet Installation Standard."  

B. Store rolls on a flat surface, away from vents and direct sunlight. 

C. Store in protected dry conditions between 65 and 85 degrees. 

1.9 FIELD CONDITIONS 

A. Comply with CRI's "CRI Carpet Installation Standard" for temperature, humidity, and 

ventilation limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed and 

weathertight, wet-work in spaces is complete and dry, and ambient temperature and humidity 

conditions are maintained at 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 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. 

E. The installation site, carpet and adhesive must be between 50°F and 95°F. 

1.10 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of 

carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 

failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, the following: 

a. More than 10 percent edge raveling, snags, and runs. 

b. Dimensional instability. 

c. Excess static discharge. 

d. Loss of tuft-bind strength. 

e. Loss of face fiber. 

f. Delamination. 

3. Warranty Period: 10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 CARPET TILE “CT01” A106 

A. Customer Service Center Hall, offices, and Teller staff area 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Shaw Contract Group. 

2. Atlas Carpet Mills, Inc. 

3. Interface, LLC. 

4. Mannington Mills, Inc. 

5. Mohawk Group (The); Mohawk Carpet, LLC. 

 

2.2 TESTING REQUIREMENTS 

A. Pill Test CPSC FF 1 70: Pass 

B. Radiant Panel ASTM E648: Class I 

C. NBS smoke ASTM E662 NF: <450 

D. Static AATCC 134:  <3.5 kv 

E. Coefficient of Friction:  0.6 (Meets ADA requirements) 

2.3 TILE CARPETING 

A. Product, Basis of Design:  Shaw Contract, Vertical Edge Tile 59114 24”x24”  

B. Color: Blue Limit 67516 18”x36” 

C. Construction:     Multi-level pattern Loop 

D. Fiber:       Eco Solution q Nylon 

E. Dye Method:     92% Solution Dyed / 8% Yarn Dyed 

F. Size:       18” x 36”  

G. Gauge:       1/12 inch 

H. Stitches:      11 per inch 

I. Finished Pile Thickness:  0.118 inches 

J. Average Density:    6712 per cu. yd. 

K. Total Thickness:    0.252 inches 

L. Tufted Weight:     22 oz/yd2 

 

http://www.specagent.com/Lookup?ulid=11985
http://www.specagent.com/Lookup?uid=123457053850
http://www.specagent.com/Lookup?uid=123457053853
http://www.specagent.com/Lookup?uid=123457053856
http://www.specagent.com/Lookup?uid=123457053858
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2.4 INSTALLATION MATERIALS 

A. For StrataWorx (light weight tile alternative to broadloom) 

B. Shaw 5000 pressure sensitive: 10 lbs.   95% RH     pH 5-11 

C. Shaw 5036 with antimicrobial:  10 lbs.   95% RH     pH 5-11 

D. Shaw 5100 pressure sensitive: 8 lbs.  95% RH     pH 5-10 

E. Primer (if needed): 9050 is an acrylic solution made to neutralize excess alkali that is also 

recommend as a primer coat to prevent over absorption of adhesive and to ensure a better bond. 

Formulated with an antimicrobial agent, it provides protection against bacteria, fungi, and 

mildew in the wet or dry state. Contains no solvent, alcohol, or other hazardous materials per 

OSHA 29 CFR 1910.1200. Non-photo chemically reactive per rule #102. Available in 4-gallon 

pails. 

F. Leveling and Patching Compounds: Use a cementitious patching/leveling compound that meets 

or exceeds the required moisture level and pH requirements. Use of gypsum-based patching 

and/or leveling compounds which contain Portland or high alumina cement and meet or exceed 

the compressive strength of 3,000 psi are acceptable. 

G. Transition Strips 

H. Cove Base Accessories:  

I. Angle Profile  

J. Detail Profile  

K. Profile 

 

PART 3 -  EXECUTION 

 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum mois-

ture content, pH, smoothness and level. 

B. If dusting or powdering exists, seal the floor with a latex primer such as Shaw 9050. 

3.2 PREPARATION 

A. Substrates shall be smooth, structurally sound, permanently dry, clean and free of all foreign ma-

terial such as dust, wax, solvents, paint, grease, oils, old adhesive residue, curing and hardening/ 

curing compounds, sealers and other foreign material that might prevent adhesive bond. 

B. Pre-existing Adhesive 

1. Non-Active Multipurpose Adhesive: Remove ridges, sweep or vacuum debris. 
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2. Active Multipurpose Adhesive: Remove ridges then eliminate the adhesive tack with a prod-

uct such as Shaw 6200. 

3. Pressure Sensitive Adhesive Affected by Plasticizer Migration: If the previous carpet tile had 

a PVC backing and the plasticizer in the backing has transferred to the adhesive, you must 

thoroughly remove adhesive by wet scrapping. 

4. Existing Pressure Sensitive Adhesive: Evaluate the tack level of the existing adhesive. If suf-

ficient, the existing adhesive can be used to install Shaw’s tile products. If insufficient, apply 

new adhesive over existing adhesive. 

5. Active Cutback Adhesive: Wet scrape adhesive, reduce to a well-bonded residue and encap-

sulate with a product such as Shaw 9000. 

6. Non-active Cutback Adhesive: Wet scrape adhesive and reduce to a well-bonded residue. 

 

C. Fill depressions or cracks with a cementitious patching/leveling compound that meets or exceeds 

the required moisture level and pH requirements. Use of gypsum-based patching and/or leveling 

compounds which contain Portland or high alumina cement and meet or exceed the compressive 

strength of 3,000 psi are acceptable. 

D. Flooring considerations: 

1. Installing over VCT and VAT: Tiles must be secure to the subfloor. Strip any wax from the 

surface. 

2. Installing over wood subfloors: Prime with a liquid latex such as Shaw 9050. 

3. Installing over raised access flooring: Must be smooth, level, secure and clean. Install carpet 

tile at an offset from panel seams. Gaps must not exceed 1/16” (1.6 mm). 

3.3 LAYOUT AND INSTALLATION 

A. Start the tile installation as near to the center of the room as possible 

and position it to use the largest perimeter cut tile size.  

B. Snap a chalk line parallel to one major wall bisecting the starting point. 

It may be necessary to offset the center chalk line to assure perimeter 

tiles will be at least half size. 

C. Snap a second chalk line from the starting point at 90° to the first line. 

Use a 3-4-5, 6-8-10, or larger triangle depending on the room size. Me-

ters or feet may be used to lay out the triangle in these proportions.  

D. Use a full spread of adhesive applied with a 3/8” foam paint roller or 1/16 x 1/32 x 5/64 u-notch 

trowel. The adhesive must be allowed to dry completely before installing the carpet. Installing in-

to wet adhesive will result into a permanent bond and may cause the carpet to bubble. Trowel ap-

plication of adhesive is recommended for EcoLogix. EcoWorx ES / EcoLogix ES no adhesive re-

quired. Approximate coverage rates are 35-40 yards per gallon when applied with a roller, and 28 

-33* yards per gallon when applied with a trowel. 

E. Install each full carton and complete an entire pallet before starting another pallet to minimize 

product variation. Each tile has directional arrows on the back. These arrows allow for one-

directional or multi-directional installation. Some styles may be large scale or linear in design and 

require quarter turning. If you are unsure about whether or not your product requires a quarter 

turned installation, please contact 1.877.502.7429. Numbers within the arrows are for manufac-

turing purposes and are not related to installation. 
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F. Begin installation at the intersection of two chalk lines. Continue until you 

complete one quadrant. Proceed to an adjoining quadrant until all four quad-

rants are completed. Larger areas may require chalk lines bisecting the origi-

nal four quadrants. 

G. Install tiles using the pyramid technique. This gives you multiple alignment 

checks. If the edges do not align and the misalignment increases with progres-

sion of the installation, find and correct the source of the problem. 

H. Carpet tiles come in various sizes. All Shaw tiles have directional arrows on 

the back of the tile. Slide tiles into position to prevent yarn from being trapped between the tiles. 

Trapped yarn will adversely affect the appearance of the installation and will cause alignment 

problems. 

I. EcoWorx ES /EcoLogix ES are manufactured with the adhesive already applied. Once the tile is 

ready to install, simply peel the liner from the back and position snugly to the adjacent tile. 

J. Tiles must fit snugly, but not be compressed. Press the entire surface of the tile to ensure adhe-

sion. Check for fit by measuring the length of ten full tiles after installation. The measurement 

must not be less than, or exceed by more than 1/4 inch, the length of the tiles being multiplied by 

ten. For example: if 24" X 24" tiles are being installed, the measurement should be between 240 

and 240 1/4 inches. 

K. Measure and cut tiles from the back using a straight edge. Be sure the arrows are pointing in the 

correct direction. 

L. Roll the entire installation with a 75 lb. or greater roller to assure the proper adhesion to the sub-

strate. 

3.4 MAINTENANCE 

A. Post-installation Care 

1. Place plywood over the carpet when heavy objects will be moved within 24 hours after instal-

lation. 

B. Preventative Floor Care 

2. Use protective chair mats under chairs with casters.  

3. Use soil removal mats at exterior entrances. 

4. Use absorbent mats in areas where moisture, oil and grease are present. 

C. Routine Maintenance 

5. Set a schedule depending on traffic and vacuum regularly. 

6. Remove spots with spot removers as soon as they occur.  

7. Use encapsulation agents periodically. 

8. Clean with hot water extraction periodically. 

 

Traffic Level Vacuum Spot Removal Interim Cleaning Hot Water Extraction 

Light 2/week As needed As needed 1/year 

Moderate 1/day As needed As needed 1/year 

Heavy 1/day As needed Monthly 4/year 
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Extra Heavy 1/day As needed Weekly Monthly 

 

END OF SECTION 09 68 13 
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SECTION 09 91 13 

EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 

substrates: 

1. Galvanized sheet metal. 

2. Steel 

3. Stainless steel. 

4. Exterior Portland cement plaster (stucco). 

1.3 DEFINITIONS 

A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 

ASTM D 523. 

B. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D 523. 

C. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to 

ASTM D 523. 

D. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 

E. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523. 

1.4 EXISTING WALL COATINGS 

A. A single sample taken at the south 10th Floor balcony deck below the windows was determined 

by laboratory test to be “butyl-ethylene-acrylate elastomer” in three layers approximately 26 

mils total thickness. The test report is available on request. 

B. It is the Contractor’s responsibility, prior to making submittals, to ascertain the composition of 

existing paints and coatings to be over-coated, verify with manufacturer compatibility with new 
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paints and coatings, and test for and verify suitable adhesion of existing paints and coatings to 

substrate. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

B. Samples for Initial Selection: For each type of topcoat product. 

C. 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. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

D. Product List: For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas. Use same designations 

indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified, 

with the proposed product highlighted. 

3. VOC content. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 

verify preliminary selections made under Sample submittals and to demonstrate aesthetic 

effects, verify suitable adhesion and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 

each paint system specified in Part 3. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to District. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit EXTERIOR PAINTING 

Oakland, CA  SECTION 09 91 13 - Page 3 of 8 11/18/2019 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 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. 

1.9 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 PAINTS AND ACRYLIC COATINGS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Behr Process Corporation. 

b. Benjamin Moore & Co. 

c. Cloverdale Paint. 

d. Dulux (formerly ICI Paints); a brand of AkzoNobel. 

e. Dunn-Edwards Corporation. 

f. Kelly-Moore Paint Company Inc. 

g. PARA Paints. 

h. Parex USA, Inc. 

i. Parker Paint; Comex Group. 

j. PPG Architectural Finishes, Inc. 

k. Pratt & Lambert. 

l. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 

m. Sherwin-Williams; Paint Stores Group. 

2.2 SILICONECOATINGS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

http://www.specagent.com/Lookup?ulid=543
http://www.specagent.com/Lookup?uid=123456968699
http://www.specagent.com/Lookup?uid=123456968719
http://www.specagent.com/Lookup?uid=123456968701
http://www.specagent.com/Lookup?uid=123456972808
http://www.specagent.com/Lookup?uid=123456968682
http://www.specagent.com/Lookup?uid=123456968679
http://www.specagent.com/Lookup?uid=123456968693
http://www.specagent.com/Lookup?uid=123456968694
http://www.specagent.com/Lookup?uid=123456968695
http://www.specagent.com/Lookup?uid=123456968698
http://www.specagent.com/Lookup?uid=123456968717
http://www.specagent.com/Lookup?uid=123456968723
http://www.specagent.com/Lookup?uid=123456968721
http://www.specagent.com/Lookup?ulid=543
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a. GE Sealants and Adhesives (Momentive Performance Materials, 260 Hudson 

River Road, Waterford, NY 12188, www.ge.com/silicones). . 

b. Corning Corporation, PO Box 994, Midland, MI 48686-0994, 800-248-2481, 

www.dowcorning.com/construction.  

2.3 PAINT, GENERAL 

A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed 

in its "MPI Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content: Provide materials that comply with VOC limits of authorities having jurisdiction. 

D. Colors:  As selected by Architect from manufacturer's full range. 

2.4 METAL PRIMERS 

A. Primer, Galvanized: As recommended in writing by topcoat manufacturer. 

2.5 WATER-BASED PAINTS 

A. Light Industrial Coating, Exterior, Water Based, Semi-Gloss (Gloss Level 5): MPI #163. 

2.6 HIGH-BUILD ACRYLIC COATINGS 

A. Primer for High Build Coating, Latex, Flat: As recommended in writing by topcoat 

manufacturer. 

B. Intermediate Coat for High Build Coating, Latex, Flat: As recommended in writing by topcoat 

manufacturer. 

C. Latex, Exterior, High Build: MPI #40. 

2.7 HIGH-BUILD SILICONE COATINGS 

A. Primer for High-Build Coating: As recommended in writing by topcoat manufacturer. 

Compatible with surface and coating approved by manufacturer. Primer may not be required.  

B. Intermediate Coat: GE Silicone Coatings Silshield SE2400 or Dow Corning Allguard Silicone 

Elastomeric Coating. 

http://www.ge.com/silicones
http://www.dowcorning.com/construction
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C. Topcoat: GE Silicone Coatings Silshield SE2400 or Dow Corning Allguard Silicone   

2.8 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials: District reserves the right to invoke the following procedure: 

1. District will engage the services of a qualified testing agency to sample paint materials. 

Contractor will be notified in advance and may be present when samples are taken. If 

paint materials have already been delivered to Project site, samples may be taken at 

Project site. Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 

3. District may direct Contractor to stop applying paints if test results show materials being 

used do not comply with product requirements. Contractor shall remove noncomplying 

paint materials from Project site, pay for testing, and repaint surfaces painted with 

rejected materials. Contractor will be required to remove rejected materials from 

previously painted surfaces if, on repainting with complying materials, the two paints are 

incompatible. 

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. Portland Cement Plaster: 12 percent. 

C. Portland Cement Plaster Substrates: Verify that plaster is fully cured. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 

applicable to substrates 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. 
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1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection. 

C. Remove all existing coatings that are not fully bonded using methods acceptable to the paint 

manufacturer. 

D. 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. 

E. Stainless Steel requires special preparation. 

1. Surface contaminants like dirt, oil, grease, or dust can create adhesion issues between the 

coating and the steel surface. These contaminants can be removed with emulsifying 

cleaners, detergent, metal conditioners or other cleaning methods (one effective method 

used in the field involved the application of a clean and etch solution to remove surface 

contaminants and dull the stainless steel substrate). 

2. Stainless steel is generally a very smooth surface and it can be very difficult for coatings 

to adhere to. To provide an anchor pattern for the coatings to adhere to, some form of 

mechanical abrasion is required. This is ideally achieved through abrasive blasting; 

however given the conditions of the jobsite, may not be possible. In situations where 

abrasive blasting is not an option, the surface can be abraded by sanding or by tool 

cleaning. 

3. It is important to use a test-patch by applying the selected primer to a small, 

inconspicuous area of the project before large-scale coatings application begins. This will 

help verify adhesion between the primer and the substrate. Using a test-patch can help 

determine the effectiveness of surface preparation and identify any issues that may lead 

to coatings failure. 
 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 

Manual." 

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. Paint entire exposed surface of window frames and sashes. 

5. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

6. Primers specified in painting schedules may be omitted on items that are factory primed 

or factory finished if acceptable to topcoat manufacturers. 

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate 

identification of each coat if multiple coats of same material are to be applied. Provide sufficient 

difference in shade of undercoats to distinguish each separate coat. 

http://mpi.us10.list-manage.com/track/click?u=0269c709781d5229de7ebc25d&id=109c032fbc&e=40c7f6e8cd
http://mpi.us10.list-manage.com/track/click?u=0269c709781d5229de7ebc25d&id=109c032fbc&e=40c7f6e8cd
http://mpi.us10.list-manage.com/track/click?u=0269c709781d5229de7ebc25d&id=f0e5a6d59b&e=40c7f6e8cd


Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit EXTERIOR PAINTING 

Oakland, CA  SECTION 09 91 13 - Page 7 of 8 11/18/2019 

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. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Engage the services of a qualified testing and inspecting agency to 

inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 

additional coats as needed to provide dry film thickness that complies with paint 

manufacturer's written recommendations. 

B. Adhesion Testing: Perform tests on each substrate, including plaster, CMU and existing 

coatings to be retained to determine adequate adhesion using ASTM D3359, or other methods 

recommended by the paint manufacturer. Report results in writing. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.6 PAINTING SCHEDULE 

A. Galvanized Sheet Metal Substrates: 

1. Water-Based Light Industrial Coating System: 

a. Prime Coat: Primer, galvanized, water based, MPI #134, or as recommended in 

writing by topcoat manufacturer for exterior use on galvanized-metal substrates 

with topcoat indicated. 

b. Intermediate Coat: Light industrial coating, exterior, water based, matching 

topcoat. (Level 5), MPI #163. 



Customer Service Center Tenant Improvements  IFB #2019-1454 

 

AC Transit EXTERIOR PAINTING 

Oakland, CA  SECTION 09 91 13 - Page 8 of 8 11/18/2019 

B. Steel Substrates (without fireproofing)  

1. Pigmented Polyurethane over High-Build Epoxy System MPI EXT 5.1J: 

a. Prime Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101. 

b. Intermediate Coat: Epoxy, high build, low gloss, MPI #108. 

c. Topcoat: Polyurethane, two component, pigmented, gloss (MPI Gloss 

Level 6), MPI #72. 

C. Stainless-Steel Substrates: 

1. Polyurethane System  

a. Prime Coat: Primer, vinyl wash, MPI #80. 

b. Intermediate Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101. 

c. First and Second Topcoat: Polyurethane, two component, pigmented, gloss 

(MPI Gloss Level 6), MPI #72. 

D. WC-1: Portland Cement Plaster and CMU Substrates – Acrylic System: 

1. High-Build Latex System: Dry film thickness not less than 10 mils (0.25 mm). 

a. Prime Coat: As recommended in writing by topcoat manufacturer. 

b. Intermediate Coat: As recommended in writing by topcoat manufacturer. 

c. Topcoat: Latex, exterior, high build, MPI #40. 

E. WC-2: Portland Cement Plaster and CMU Substrates – Silicone System: 

1. High-Build Silicone System: Dry film thickness not less than 10 mils (0.25 mm). 

a. Primer for High-Build Coating: As recommended in writing by topcoat 

manufacturer. Compatible with surface and coating approved by manufacturer. 

Primer may not be required.  

b. Intermediate Coat: GE Silicone Coatings Silshield SE2400 or Dow Corning 

Allguard Silicone Elastomeric Coating. 

c. Topcoat: GE Silicone Coatings Silshield SE2400 or Dow Corning Allguard 

Silicone   

END OF SECTION 09 91 13 
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SECTION 09 91 23 

INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on interior substrates. 

B. Related Requirements: 

1.  Section 05 12 00 "Structural Steel Framing"  

2. Section 05 50 00 "Metal Fabrications" for shop priming metal fabrications. 

1.3 DEFINITIONS 

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according 

to ASTM D 523. 

B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 

according to ASTM D 523. 

C. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D 523. 

D. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 

according to ASTM D 523. 

E. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 

F. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523. 

G. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 
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1. Include Printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 

2. Indicate VOC content. 

3. Submit Samples on rigid backing, 8 inches (200 mm) square. 

4. Apply coats on Samples in steps to show each coat required for system. 

5. Label each coat of each Sample. 

6. Label each Sample for location and application area. 

B. Product List: Cross-reference to paint system and locations of application areas. Use same 

designations indicated on Drawings and in schedules. Include color designations. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

1.6 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 

verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 

and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 

each paint system. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

1.7 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. 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 
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1.8 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 less than 5 

deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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. Behr Process Corporation. 

2. Benjamin Moore & Co. 

3. California Paints. 

4. Coronado Paint; Benjamin Moore Company. 

5. Diamond Vogel Paints. 

6. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 

7. Insl-X Products; Benjamin Moore & Co. 

8. Kelly-Moore Paint Company Inc. 

9. McCormick Paints. 

10. PPG Paints. 

11. Pratt & Lambert. 

B. Products: Subject to compliance with requirements, provide product available products that may 

be incorporated into the Work include, but are not limited to products listed in the Interior 

Painting Schedule for the paint category indicated. 

2.2 PAINT, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 

"MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

C. Colors: As selected by Architect from manufacturer's full range 
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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. Plaster Substrates: Verify that plaster is fully cured. 

E. Spray-Textured Ceiling Substrates: Verify that surfaces are dry. 

F. Verify suitability of substrates, including surface conditions and compatibility, with existing 

finishes and primers. 

G. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" 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. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 

not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 

permitted in manufacturer's written instructions. 

E. 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: 
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1. SSPC-SP 2. 

2. SSPC-SP 3. 

3. SSPC-SP 11. 

F. 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. 

G. 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. 

H. Aluminum Substrates: Remove loose surface oxidation. 

I. 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. 

J. Cotton or Canvas Insulation Covering Substrates: Remove dust, dirt, and other foreign material 

that might impair bond of paints to substrates. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 

Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 

hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 

or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

same material are to be applied. Tint undercoats to match color of topcoat, but provide 

sufficient difference in shade of undercoats to distinguish 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. 
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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. Uninsulated metal piping. 

b. Uninsulated plastic piping. 

c. Pipe hangers and supports. 

d. Metal conduit. 

e. Plastic conduit. 

f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 

outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 

inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 

additional coats as needed to provide dry film thickness that complies with paint 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Gypsum Board:  Provide the following finish systems over interior gypsum board surfaces: 

1. Acrylic Finish: Basis of Design:  Two finish coats over a primer. 
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2. Primer-Zero VOC:  PPG Paints; Speedhide zero Interior Zero VOC Latex Primer 6-

4900XI:  Applied at a dry film thickness of not less than 1.2 mils (0.029 mm). 

3. Interior satin acrylic enamel finish-Zero VOC:  PPG Paints; 6-4410XI Speedhide zero 

Interior Zero VOC Satin Latex:  Applied at a dry film thickness of not less than 1.5 mils 

(0.038 mm). 

4. Interior semigloss acrylic enamel-Zero VOC:  PPG Paints; 6-4510XI Speedhide zero 

Interior Zero VOC Semi-Gloss Latex: Applied at a dry film thickness of not less than 1.3 

mils (0.033 mm). 

3.7 FERROUS METAL:  Basis Of Design: Provide The Following Finish Systems Over Ferrous 

Metal: 

A. Acrylic Enamel Finish:  Two finish coats over a primer. 

1. Primer:  PPG Paints; 6-208 Speedhide Alkyd Metal Primer:  Applied at a dry film 

thickness of not less than 2.3 mils (0.059 mm). 

2. Interior semigloss acrylic enamel:  PPG Paints; 6-500 Series SpeedHide Interior Semi-

Gloss Latex:  Applied at a dry film thickness of not less than 1.4 mils (0.035 mm). 

END OF SECTION 09 91 23 
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SECTION 10 14 29 

MODULAR SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes modular signage. 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 01 22 00 "Unit Prices." 

1. Unit prices apply to authorized work covered by quantity allowances. 

2. Unit prices apply to additions to and deletions from Work as authorized by Change 

Orders. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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

and profiles, and finishes for modular signs. 

B. Shop Drawings: For modular signs. 

1. Include plans, elevations, sections, and mounting details. 

2. Show message list, typestyles, graphic elements, including raised characters and Braille, 

and layout for each sign at least. 

C. Samples for Initial Selection: For each type of modular sign, exposed component, and exposed 

finish. 

1. Include representative Samples of available typestyles and graphic symbols. 

D. Samples for Verification: For each type of modular sign showing each component and with the 

required finishes, in manufacturer's standard size unless otherwise indicated and as follows: 

1. Modular Signs:  Full-size Sample; including one of each type insert indicated. 
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E. Product Schedule: For modular signs. Use same designations indicated on Drawings or 

specified. 

1.5 CLOSEOUT SUBMITTALS 

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

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Inserts: Full-size blank inserts equal to [10] percent of number installed for each size 

indicated, but no fewer than [20] . 

2. Tools: One set of specialty tools for replacing inserts. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design". 

2.2 MODULAR SIGNS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. 2/90 Sign Systems. 

2. APCO Graphics, Inc. 

3. Appenx, Inc. 

4. ASI Sign Systems, Inc. 

5. Best Sign Systems, Inc. 

6. Clarke Systems. 

7. Inpro Corporation. 

B. Modular Signs: Sign system with removable inserts for graphics and copy attached to a receiver 

frame system using clips, splines, or comparable method. Provide system with modular 

increments of height and width, permitting assembly of units with multiple inserts of varying 

size. 

1. Sign Size: Match existing design of signage system. 

2. Provide tamper-resistant feature requiring special tool to change inserts. 

3. Color and Pattern: Match existing. 

C. Graphics and Copy: 

1. Raised, ADA Compliant:  Manufacturer's standard raised characters and Braille. 
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2. Etched and Filled: Sign face etched or routed to receive enamel-paint infill. 

D. Mounting: Match existing, Mount modular signs to wall surfaces using manufacturer's standard 

method or screws. 

2.3 MATERIALS 

A. Plastic-Laminate Sheet: NEMA LD 3, general-purpose HGS grade, 0.048-inch (1.2-mm) 

nominal thickness. 

B. (where matching) Vinyl Film: UV-resistant vinyl film of nominal thickness indicated, with 

pressure-sensitive, permanent adhesive on back; die cut to form copy indicated on Drawings. 

2.4 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, 

noncorrosive and compatible with each material joined. Use concealed fasteners and anchors 

unless indicated to be exposed. 

B. Magnetic Tape: Manufacturer's standard magnetic tape with adhesive on one side. 

2.5 FABRICATION 

A. Surface-Engraved Graphics: Machine engrave characters and other graphic devices into 

indicated sign surface to produce precisely formed copy, incised to uniform depth. 

B. Subsurface-Applied Graphics: Apply graphics to back of clear face-sheet material to produce 

precisely formed image. Image shall be free of rough edges. 

C. Subsurface-Engraved Graphics: Reverse engrave back of clear face-sheet material. Fill resulting 

copy with manufacturer's standard enamel. Apply opaque manufacturer's standard background 

color coating over enamel-filled copy. 

2.6 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. 
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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. 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 

A. Install signs using mounting methods indicated and in accordance with manufacturer's written 

instructions. 

B. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces 

free of distortion and other defects in appearance. 

C.  Adhesives: Clean substrate to remove materials that would adversely affect bond. Use materials 

and quantities sufficient to support weight of sign after cure without slippage. Keep adhesives 

away from edges to prevent visibility at sign edges. 

3.3 ADJUSTING AND CLEANING 

A. Touch up factory-applied finishes to restore damaged or soiled areas. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

END OF SECTION 10 14 29 
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SECTION 12 36 23.13 

PLASTIC-LAMINATE-CLAD COUNTERTOPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes plastic-laminate-clad countertops. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data for fire-retardant treatment from chemical-treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. 

B. Sustainable Design Submittals: 

1. Product Data: For recycled content, indicating postconsumer and preconsumer recycled 

content and cost. 

2. Chain-of-Custody Certificates: For certified wood products. Include statement of costs. 

C. Shop Drawings: For plastic-laminate-clad countertops. 

1. Include plans, sections, details, and attachments to other work. Detail fabrication and 

installation, including field joints. 

2. Show locations and sizes of cutouts and holes for items installed in plastic-laminate-clad 

countertops. 

3. Apply WI Certified Compliance Program label to Shop Drawings. 

D. Samples: Plastic laminates in each type, color, pattern, and surface finish required in 

manufacturer's standard size. 

E. Samples for Initial Selection: For plastic laminates. 

F. Samples for Verification: As follows: 

1. Plastic Laminates: For each type, color, pattern, and surface finish required, 8 by 10 

inches (200 by 250 mm) in size. 

2. Wood-Grain Plastic Laminates: For each type, color, pattern, and surface finish required, 

12 by 24 inches (300 by 600 mm) in size. 
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3. Fabrication Sample: For each type and profile of countertop required, provide one sample 

applied to core material with specified edge material applied to one edge. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Certificates: For the following: 

1. Composite wood and agrifiber products. 

2. High-pressure decorative laminate. 

3. Chemical-resistant, high-pressure decorative laminate. 

4. Adhesives. 

C. Quality Standard Compliance Certificates:  WI Certified Compliance Program. 

D. Evaluation Reports: For fire-retardant-treated materials, from ICC-ES. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products 

similar to those required for this Project and whose products have a record of successful in-

service performance. 

1. Shop Certification:  WI's Certified Compliance Program licensee. 

B. Installer Qualifications:  WI's Certified Compliance Program licensee. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver countertops only after casework and supports on which they will be installed have been 

completed in installation areas. 

B. Store countertops in areas where environmental conditions comply with requirements specified 

in "Field Conditions" Article. 

C. Keep surfaces of countertops covered with protective covering during handling and installation. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install countertops 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: Do not deliver or install countertops until building is enclosed, wet-

work is complete, and HVAC system is operating and maintaining temperature between 60 and 
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90 deg F (16 and 32 deg C) and relative humidity between 25 and 55 percent during the 

remainder of the construction period. 

C. Field Measurements: Where countertops 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. 

D. Established Dimensions: Where countertops are indicated to fit to other construction, establish 

dimensions for areas where countertops 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 COUNTERTOPS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 

Standards" for grades of plastic-laminate-clad countertops indicated for construction, finishes, 

installation, and other requirements. 

1. Provide inspections of fabrication and installation together with labels and certificates 

from WI certification program indicating that countertops comply with requirements of 

grades specified. 

B. Grade: Custom 

C. Certified Wood: Wood products shall be certified as "FSC Pure" or "FSC Mixed Credit" 

according to FSC STD-01-001 and FSC STD-40-004  

D. High-Pressure Decorative Laminate: NEMA LD 3, Grade HGS. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Abet Laminati Inc. 

b. Formica Corporation. 

c. Lamin-Art, Inc. 

d. Nevamar; a Panolam Industries International, Inc. brand. 

e. Pionite; a Panolam Industries International, Inc. brand. 

2. For Temporary Facility Teller Stations customer and work surfaces: As selected by 

Architect from manufacturer's full range in the following categories: 

a. Solid colors, mattefinish. 

b. Solid colors with core same color as surface, mattefinish. 

c. Wood grains, gloss finish with grain running parallel to length of countertop. 

d. Patterns, gloss finish. 

E. Edge Treatment:  Same as laminate cladding on horizontal surfaces. 

F. Core Thickness:  3/4 inch (19 mm). 
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1. Build up countertop thickness to 1-1/2 inches (38 mm) at front, back, and ends with 

additional layers of core material laminated to top. 

2.2 OPTIONAL: WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 

unless otherwise indicated. 

2.3 ACCESSORIES 

A. Wire-Management Grommets: Circular, molded-plastic grommets and matching plastic caps 

with slot for wire passage. 

1. Outside Diameter:  1-1/4 inch (32 mm). 

2. Color:  Black, 

2.4 MISCELLANEOUS MATERIALS 

A. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement. 

1. Adhesive for Bonding Edges: Hot-melt adhesive. 

2.5 FABRICATION 

A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end 

overhang of 1 inch (25 mm) over base cabinets. Ease edges to radius indicated for the 

following: 

1. Solid-Wood (Lumber) Members: 1/16 inch (1.5 mm) unless otherwise indicated. 

B. Complete fabrication, including assembly, 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. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. 

Install dowels, screws, bolted connectors, and other fastening devices that can be 

removed after trial fitting. Verify that various parts fit as intended, and check 

measurements of assemblies against field measurements before disassembling for 

shipment. 

2. Seal edges of cutouts by saturating with varnish. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition countertops to average prevailing humidity conditions in 

installation areas. 
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B. Before installing countertops, examine shop-fabricated work for completion and complete work 

as required, including removal of packing. 

3.2 INSTALLATION 

A. Grade: Install countertops to comply with same grade as item to be installed. 

B. Assemble countertops and complete fabrication at Project site to the extent that it was not 

completed in the shop. 

1. Provide cutouts for appliances, plumbing fixtures, 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. 

2. Seal edges of cutouts by saturating with varnish. 

C. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels, 

splines, adhesives, and fasteners recommended by manufacturer. Prepare edges to be joined in 

shop so Project-site processing of top and edge surfaces is not required. Locate field joints 

where shown on Shop Drawings. 

1. Secure field joints in countertops with concealed clamping devices located within 6 

inches (150 mm) of front and back edges and at intervals not exceeding 24 inches (600 

mm). Tighten according to manufacturer's written instructions to exert a constant, heavy-

clamping pressure at joints. 

D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish 

at cuts. 

E. Countertop Installation: Anchor securely by screwing through corner blocks of base cabinets or 

other supports into underside of countertop. 

1. Install countertops level and true in line. Use concealed shims as required to maintain not 

more than a 1/8-inch-in-96-inches (3-mm-in-2400-mm)variation from a straight, level 

plane. 

2. Secure backsplashes to tops with concealed metal brackets at 16 inches (400 mm) o.c. 

andto walls with adhesive. 

3. Seal joints between countertop and backsplash, if any, and joints where countertop and 

backsplash abut walls with mildew-resistant silicone sealant or another permanently 

elastic sealing compound recommended by countertop material manufacturer. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective countertops, where possible, to eliminate functional and visual 

defects. Where not possible to repair, replace countertops. Adjust joinery for uniform 

appearance. 

B. Clean countertops on exposed and semi exposed surfaces. 
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C. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped to 

underside of countertop at a minimum of 48 inches (1220 mm) o.c. Remove protection at 

Substantial Completion. 

END OF SECTION 12 36 23.13 
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SECTION 12 36 61.16 

SOLID SURFACING COUNTERTOPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Solid surface material countertops. 

2. Solid surface vanities. 

3. Solid surface material backsplashes. 

4. Solid surface material end splashes. 

5. Solid surface material apron fronts. 

6. Solid surface material sinks. 

7. Solid surface walls. 

8. Solid surface window sills. 

9. Solid surface adhesives and sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For countertop materials including manufacturer's technical data sheets, and 

published written instructions. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives and sealants, indicating VOC content. 

2. Laboratory Test Reports: For adhesives and sealants, indicating compliance with 

requirements for low-emitting materials. 

C. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, 

methods of joining, terminations, and cutouts. 

1. Show locations and details of joints. 

2. Show direction of directional pattern, if any. 

D. Samples for Initial Selection: For each type of material exposed to view. 

E. Samples for Verification: For the following products: 

1. Countertop material, 6 inches (150 mm) square. 
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2. One full-size solid surface material countertop, with front edge and backsplash, 8 by 10 

inches (200 by 250 mm), of construction and in configuration specified. 

F. Certificates: For the following certifications: 

1. United States Food and Drug Administration (FDA) compliance for food contact 

materials described in 21 CFR 174 to 21 CFR 190. 

2. ANSI/NSF 51 "food zone" and FDA "direct-food contact" compliant. 

3. UL GREENGUARD® Gold Certified product for low-chemical emissions. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and fabricator. 

1.5 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. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 quality management system certification for 

manufacturing facility(ies). 

B. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate countertops 

similar to that required for this Project, and whose products have a record of successful in-

service performance. 

1. Manufacturer-certified fabricator. 

C. Installer Qualifications: Manufacturer certified fabricator of countertops. 

D. Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards for 

fabrication and installation. 

1. Build mockup of typical countertop as shown on Drawings. 

2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify dimensions of countertops by field measurements after base 

cabinets are installed but before countertop fabrication is complete. 
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1.8 COORDINATION 

A. Coordinate locations of utilities that will penetrate countertops or backsplashes. 

1.9 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and installer agree to repair or replace sheet material 

not free from defects in materials, fabrication, or workmanship within specified warranty 

period. 

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

PART 2 - PRODUCTS 

2.1 SOLID SURFACE COUNTERTOP MATERIALS 

A. Composition Solid-Surface Material: Homogeneous-filled plastic resin complying with 

ICPA SS-1. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Wilsonart 

LLC; 051 or a comparable product by one of the following: 

a. Affinity Surfaces; a brand of Domain Industries, Inc. 

b. Avonite Surfaces. 

c. E. I. du Pont de Nemours and Company. 

d. Formica Corporation. 

e. LG Chemical, Ltd. 

f. Meganite Inc. 

g. Samsung Chemical USA, Inc. 

h. Swan Corporation (The). 

i. Transolid Div of Trumbull Industries. 

2. Thickness: 0.490 inch (12.4 mm). 

3. Panel Weight: 4.4 lb/sq. ft. (21.5 kg/sq. m). 

4. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index: 25 or less. 

b. Smoke-Developed Index: 50 or less. 

5. Integral Sink Bowls: Comply with CSA B45.5/IAPMO Z124. 

6. Colors and Patterns: As selected by Architect from manufacturer's full range. 

2.2 COUNTERTOP FABRICATION 

A. Fabricate countertops according to solid surface material manufacturer's written instructions and 

to the AWI/AWMAC/WI's "Architectural Woodwork Standards." 
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1. Grade: Custom 

B. Configuration: 

1. Front: Straight, slightly eased at top . 

2. Backsplash: Straight, slightly eased at corner. 

3. End Splash: Matching backsplash. 

C. Countertops: 1/2-inch (12.7-mm) thick, solid surface material with front edge built up with 

same material. 

D. Countertops: 1/4-inch (6.4-mm) thick, solid surface material laminated to 3/4-inch (19-mm) 

thick particleboard with exposed edges built up with 3/4-inch (19-mm) thick, solid surface 

material. 

E. Backsplashes:  1/2-inch (12.7-mm) thick, solid surface material. 

F. Fabricate tops with shop-applied edges and backsplashes 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. 

G. Joints: Fabricate countertops without joints. 

H. Joints: Fabricate countertops in sections for joining in field. 

1. Joint Locations: Not within 3 inches (76 mm) of a cutout or cooktop, 1 inch (25 mm) 

from inside corner for conventional seams, and not where countertop sections less than 

36 inches (900 mm) long would result, unless unavoidable. 

I. Cutouts and Holes: 

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures in shop using template or 

pattern furnished by fixture manufacturer. Form cutouts to smooth, even curves. 

a. Provide vertical edges, slightly eased at juncture of cutout edges with top and 

bottom surfaces of countertop. 

b. Provide vertical edges, rounded to 3/8-inch (10-mm) radius at juncture of cutout 

edges with top surface of countertop, slightly eased at bottom. 

2. 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. 

3. Fittings: Drill countertops in shop for plumbing fittings, undercounter soap dispensers, 

and similar items. 

4. Counter-Mounted Cooktops: Prepare countertops in shop for field cutting openings for 

cooktops. Mark tops for cutouts and drill holes at corners of cutout locations. Make 

corner holes of largest radius practical. 
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2.3 INSTALLATION MATERIALS 

A. Adhesive: Product recommended by solid surface material manufacturer. 

1. Adhesives shall have a VOC content of 70 g/L or less. 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 

Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 

Chambers." 

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 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. Fasten countertops by adhering with 100-percent silicone material in dab format (not bead 

format) to base units into underside of countertop at 18 to 24 inches (457 to 610 mm) o.c. 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. Fasten countertops by adhering with 100-percent silicone material in dab format (not bead 

format) to base units into underside of countertop at 18 to 24 inches (457 to 610 mm) o.c. Shim 

as needed to align subtops in a level plane. 

D. Secure countertops to subtops or wood-web frame 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. 

E. Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops 

adjacent to joints to prevent adhesive smears. 

1. Clamp units to temporary bracing, supports, or each other to ensure that countertops are 

properly aligned and joints are of specified width. 
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F. 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. 

G. 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. 

H. Apply sealant to gaps at walls; comply with Section 07 92 00 "Joint Sealants." 

END OF SECTION 12 36 61.16 
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SECTION 23 01 00

BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL

1.01 DESCRIPTION

A. The requirements of this section apply to new HVAC accessories, ductwork, duct 

accessories and air terminals.

B. The project documents are comprised of architectural drawings, specifications, project 

manual and design criteria.

C. The drawings and specifications project manual define the scope and design intent of the 

project in terms of building systems configuration, equipment types, and quality levels 

that address the project requirements and standards.

D. It is the intention of the Specifications and Drawings to call for finished work, tested and 

ready for operation.  Any apparatus, appliance, material or work not shown on Drawings, 

but mentioned in the Specifications or vice versa, or any incidental accessories necessary 

to make the work complete and ready for operation, even if not particularly specified, 

shall be provided without additional expense to the Owner.  Should there appear to be 

discrepancies or questions of intent in the Contract Documents, refer the matter to the 

Architect for his decision, before ordering any materials or equipment or before the start 

of any related work.  The decision of the Architect shall be final, conclusive and binding.

E. Drawings and Data:

1. Drawings are generally diagrammatic and are intended to convey scope of work 

and to indicate general arrangement of equipment, ducts, conduits, piping and 

fixtures.  They are not intended to show every offset or fitting or every structural 

difficulty that may be encountered during installation of the work.  Location of 

all items not definitely fixed by dimensions are approximate only.  Exact 

locations necessary to secure best conditions and results must be determined at 

Project and shall have approval of Architect before being installed.  Do not scale 

Drawings.

2. If so directed by Architect, without extra charge, make reasonable modifications 

in layout as needed to prevent conflict with work of other trades or for proper 

execution of work.

3. Include minor details not usually shown or specified, but necessary for proper 

installation and operation of a system or piece of equipment in work and in bid 

price, the same as if specified or shown.

1.02 SCOPE

A. Provide a complete working mechanical installation with all equipment called for in 

proper operating condition.  Documents included show design intent and level of quality 

but do not undertake to show or list every item to be provided.  When an item is not 

shown or listed, but is clearly necessary for proper operation of equipment which is 
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shown or listed, provide the item which will allow the system to function properly at no 

increase in Contract Price.

B. Work includes, but is not limited to:

1. Submission of product data,

2. Coordination with All Trades, Architects, and Owner.

3. Delivery of products to site,

4. Installation, testing, commissioning and setting to work of all systems, 

5. Project construction schedule coordination and sequencing.

1.03 HVAC DESCRIPTION

A. Mechanical scope consists of:

1. Provide new temporary Customer Service Center inside the existing Main Lobby 

for the building.

2. Modify the existing ductwork and diffusers/registers/grilles in the Customer 

Service Center to match the remodeled spaces.

3. Balance air flows to all supply registers.

1.04 REFERENCES

A. The General Conditions, Supplementary conditions, and applicable portions of Division 1 

apply to the work of this Section as if printed herein.

B. This Section applies to the Work of all Sections under Division 23.

1.05 DEFINITIONS

A. "Wiring" includes, in addition to conductors, all raceways, conduit, fittings, boxes, 

switches, hangers and other accessories related to such wiring.

B. "Concealed" means hidden from sight in chases, furred spaces, shafts, hung ceilings or 

embedded in construction.

C. "Exposed" means not installed underground or "concealed" as defined above.

D. "Regulating Authorities" means all governmental, utility and fire protection authorities 

having jurisdiction.

E. "Provide" means to supply, erect, install and connect up completely, in readiness for 

regular operation, the particular work referred to.

F. "Furnish" means to supply and deliver to the job, install as indicated.

G. "Approved Equal" means any equipment or material which in the opinion of the architect, 

is equal in quality, durability, appearance, strength, design and performance to the 

equipment or material specified and will function adequately in accordance with the 

general design.
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H. "Singular Number":  Where any device is herein referred to in the singular number, such 

reference shall be deemed to apply to as many such devices as are required to complete 

the installation or as many as are shown.

1.06 SUBMITTALS

A. General:

1. This section provides more detailed requirements that apply to Mechanical 

submittals only.  Final decisions shall be made by the architect.

B. Submit supplemental data for all materials in this Section.

C. Forward all submittals to Architect together, at one time.  Individual or incomplete 

submittals are not acceptable and will be returned without review.  Contractor is 

responsible for any resultant consequence.

D. Identify each item by manufacturer, brand, trade name, number, size, rating, or whatever 

other data is necessary to properly identify and check materials and equipment.  Words 

"as specified" are not sufficient identification.

E. Identify each submittal item by reference to Specification Section paragraph in which 

item is specified, or Drawing and Detail number.  Mark identification numbers appearing 

on the equipment schedule.

F. Submittals will not be reviewed without prior stamp and sign-off by General Contractor 

and subcontractor.

G. Organize submittals in same sequence as they appear in specification sections, articles or 

paragraphs.

H. Submittal literature, drawings and wiring diagrams shall be specifically applicable to this 

project and shall not contain extraneous material or optional choices.  Clearly mark 

literature to indicate the proposed item.  Submittals shall include, but not be limited to 

those items listed in individual Sections.

I. Resubmittals:

1. Resubmittals will be reviewed for compliance with comment made on the 

original submittal only.  Clearly identify replied-to comments with a resubmittal 

number and date.

2. Indicate dates of previous submissions and submittal numbers.

3. Direct specific attention to any changes made in addition to those made in reply 

to previous review comments.

4. Reimburse owner for all costs associated with reviewing resubmittals after first 

resubmittal in the amount of 3.5 times direct technical personnel salary expense, 

plus expenses.

J. Certificates:

1. Test certificates.

2. Instruction certificates.

3. Fire Marshal and/or Fire Department approvals of system.

4. Final inspection certificate signed by governing authorities.
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5. Others as specified herein and as required.

K. Record Drawings:

1. Maintain at site a set of reproducible and erasable Drawings.  Clearly indicate (by 

shading, coloring or some other acceptable method) the day-by-day extent of 

Work installed.

2. Clearly indicate any dimension changes in elevation, location, size or material, 

and offsets.

3. Locate all underground, underfloor, concealed or buried piping by 2 or more 

dimensions per turn of pipe between each direction change.  Show all elevations 

(invert or centerline) with the point of elevation change clearly located.

4. Number and letter valves to correspond with number and letters of valve charts.

5. Exact location, type and function of concealed valves, dampers, controllers, etc.

6. Progress drawing set to be available for review by Owner’s Representative 

weekly.

7. At conclusion of contract work, provide the Owner’s Representative with 

complete set of reproducible drawings with all changes clearly marked to reflect 

as-built conditions.  Label these drawings "As-Built".

1.07 QUALITY ASSURANCE

A. Standards:

1. Specific references:

(AABC) Associate Air Balance Council

(ADA) Accessibility Guidelines for the Americans with Disabilities Act

(ADCD) Air Diffusion Council - Test Code

(AGA) American Gas Association

(AMCA) Air Moving and Conditioning Association

(ANSI) American National Standards Institute

(ARI) Air Conditioning and Refrigeration Institute

(ASA) American Standards Association

(ASC) Adhesive and Sealant Council

(ASHRAE) American Society of Heating, Refrigerating and Air Conditioning 

Engineers

(ASME) American Society of Mechanical Engineers

(ASSE) American Society of Sanitary Engineering

(ASTM) American Society for Testing and Materials

(AWS) American Welding Society

(AWWA) American Water Works Association

(CCR) California Code of Regulations

(CS) Commercial Standards - US Dept. of Commerce

(FMS) Factory Mutual System

(HEW) US Dept. of Health, Education and Welfare

 (IMSS) Manufacturers' Standardization Society

(NBS) National Bureau of Standards

(NCWB) National Certified Piping Welding Bureau

(NEC) National Electric Code

(NEMA) National Electrical Manufacturer's Association

(NFPA) National Fire Protection Association

(OSHPD) Office of Statewide Health Planning and Development

(PDI) Plumbing and Drainage Institute
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(SMACNA) Sheet Metal and Air Conditioning Contractor's National 

Association, Inc.

(UL) Underwriters' Laboratories, Inc.

(CPC) California Plumbing Code

(CMC) California Mechanical Code

(CBC) California Building Code

2. All Base Materials:  Comply with standard of ASTM and ANSI.

3. All Gas Fired Devices:  Comply with standards and bear label of AGA.

4. All Pressure Vessels, Relief Valves, Safety Relief Valves and Safety Valves:  

Comply with standards, ASME stamped.

5. All Electrical Devices and Wiring:  Conform to standards of NEC.  All devices:  

UL listed and identified.

6. All work and material shall be in full accordance with the latest rules and 

regulations of the California State Fire Marshal and the California State 

Department of Public Health; the Safety Orders of the Division of Industrial 

Safety; CCR Titles 8, 17, 19, 22 and 24; the California Plumbing Code and 

California Mechanical Code, IAPMO; the National Electric Code, National Fire 

Protection Association Pamphlets; OSHA; and other applicable laws or 

regulations.  Listing and approval of Underwriters' Laboratories, Inc. and 

American Gas Association where available and applicable.

7. Rulings and interpretations of authorities shall be considered a part of the 

regulations.

8. It is not the intent of drawings and specifications to repeat requirements of codes 

except where necessary for completeness or clarity.

9. Where the standards of the drawings and specifications for materials and/or 

workmanship are higher than the requirements of the documents cited above, the 

drawings and specifications shall take precedence; otherwise the documents shall 

govern.

10. Nothing in these plans or specifications is to be construed to permit work not 

conforming to these codes and regulations.

11. Should there be any direct conflict between the above rules and the 

specifications, the most stringent shall govern.

12. Charges for all materials and labor required for the compliance with these rules 

and regulations shall be included in the Bid Price.

B. Before bidding, be familiar with rulings of inspection departments and comply with such 

requirement.

1.08 CODES, ORDINANCES, CERTIFICATES, PERMITS AND FEES:

A. Give necessary notices, obtain permits and pay taxes, fees and other costs in connection 

with work; file necessary plans, prepare documents and obtain necessary approvals of 

regulating authorities having jurisdiction; obtain all required Certificates of Inspection for 

Work and deliver to Owner’s Representative before request for acceptance and final 

payment for Work.

B. Include in Work, without extra cost to Owner, labor, materials, services, apparatus, 

drawings (in addition to Contract Drawings and Documents) required to comply with 

applicable laws, ordinances, rules and regulations.
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1.09 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver equipment in its original unbroken package to prevent damage or entrance of 

foreign matter.  Perform all handling and shipping in accordance with manufacturer's 

recommendations.  Provide protective coverings during construction.  Identifying labels 

intact and legible.

B. Immediately upon delivery, identify and inspect materials and equipment delivered to 

Site assure compliance with Contract Documents, approved submittals and reviewed 

Shop Drawings.

C. Protect from loss, damage, dust, water etc., until notice of completion has been filed.  

Promptly replace lost, damaged or defective materials and equipment with new at no 

increase in Contract Sum.  Remove damaged or defective materials from site.

1.10 WARRANTY

A. Each complete system shall be warranted by the Contractor for a period of one year from 

date of substantial completion.  Each system shall be free of defects of materials and 

workmanship, and shall perform satisfactorily under all conditions of load or service.

B. The warranties shall provide that all additional controls, protective devices, or equipment 

be provided as necessary to make the system or equipment operate satisfactorily and than 

any faulty materials or workmanship shall be replaced or repaired.

C. On failure of the warrantor to do the above after written notice from Owner, the Owner 

shall have the Work done at the cost of the warrantor at no increase in contract sum.

D. This also applies to services including Instruction, Adjusting, Testing, Noise, Balancing, 

etc.

E. Minimum manufacturers’ warranties shall be two years, parts and labor.

1.11 JOB CONDITIONS

A. In accordance local ordinances and the following.

B. Specifications and Drawings:

1. In case of conflict, the most stringent takes precedence.

2. Not all information is included in both Drawings and Specifications.  If any 

information is in either Drawings or Specifications it is as if the information is 

covered fully in both Drawings and Specifications.

3. For purposes of clarity, legibility, Drawings are essentially diagrammatic to 

extent that many offsets, bends, unions, special fittings, exact locations of items 

are not indicated, unless specifically dimensioned.  Especially note a number of 

required duct and pipe offsets to coordinate with structure are not shown.  

Coordinate dimensioned conditions including invert elevations with work of 

other trades prior to installation of any work of any trade.

4. Exact routing of piping, ductwork, etc. shall be governed by structural 

conditions, obstructions.  Make use of data in Contract Documents.  In addition, 

Architect reserves right, at no increase in Contract Sum, to make any reasonable 
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change in location of mechanical items, exposed at ceiling or on walls, to group 

them into orderly relationships or increase their utility.  Contractor to verify 

Architect's requirements in this regard prior to roughing-in.

5. Take dimensions, location of doors, partitions, similar physical features from 

Architectural Drawings.  Verify at Site under this Division.  Consult architectural 

Drawings for exact location of outlets to center with Architectural features, 

panels, etc., at the approximate location shown on mechanical Drawings.

6. Mounting heights of brackets, outlets, etc., as required.

C. Coordination:

1. Work out all "tight" conditions involving Work under this Division and Work in 

other Divisions in advance of installation.  If necessary, and before Work 

proceeds in these areas, prepare supplementary Drawings under this Division for 

review showing all Work in congested area.  Provide supplementary Drawings, 

additional Work necessary to overcome congested conditions, at no increase in 

Contract Sum.

2. Difference or disputes concerning coordination, interference or extent of Work 

between sections shall be decided by Contractor, his decision, if consistent with 

Contract Document requirements, shall be final.

3. Provide templates, information and instructions to other Divisions to properly 

locate holes and openings to be cut or provided.

4. Not all offsets in ductwork or piping are shown.  Contractor shall decide which 

item to offset or relocate.  Maintain required slope in piping.

D. Large Scale Layout Drawings:  Prepare large scale detailed layout Drawings showing 

locations of equipment, piping runs, ductwork, and all other elements of mechanical 

systems provided under this Division.  Include sections of all "tight" areas to show 

relative position and spacing of affected elements.

E. Site Examination:

1. Examine site carefully and compare to Drawings.  Call any discrepancies to 

attention of Architect during bidding period.

F. Review of Construction:

1. Work may be reviewed at any time by representatives of Architect.

2. Advise Architect that work is ready for review at following times:

a. Prior to backfilling buried work.

b. Prior to concealment of work in walls and above ceilings.

c. When all requirements of Contract have been completed.

3. Neither backfill nor conceal work without Architect's consent.

4. Maintain on job a set of Specifications and Drawings for use by Architect's 

representatives.

5. Engineer will assist Architect with field review of construction, will inform 

Architect regarding progress and problems related to construction, and will 

endeavor to guard Owner against defective materials and faulty workmanship.  

Engineer's reviews will be periodic, depending upon nature of construction.  

Engineer is not required to perform extensive or continuous inspection, is not 

responsible for execution of Contract Documents by Contractor, nor is he 

responsible for construction methods, sequences, or safety precautions.

G. Schedule of Work:
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1. Arrange work to conform to schedule of construction established or required to 

comply with Contract Documents.

2. In scheduling, anticipate means of installing equipment through available 

openings in structure.

3. Before making connections or doing any work which will interrupt existing 

services, notify Owner, in writing, twelve working days in advance and advise 

duration of interruption; perform such Work as quickly as possible and only at 

such times designated by Owner, refer to General Conditions.

1.12 SERVICING

A. A manufacturer's representative and adequate maintenance facilities in the area are 

required to insure prompt servicing of all equipment installed.

PART 1. – PRODUCTS

1.13 MATERIALS AND EQUIPMENT

A. Materials standard products of a reputable manufacturer regularly engaged in 

manufacturer of the specified item.  Where more than one unit is required on any item, 

furnish and install same manufacturer, except where specified otherwise.  Install material 

and equipment in accordance with manufacturer's recommendations.  Should variance 

between plans and specifications occur with these, contact Architect immediately so that 

variations in installation can be known by all parties concerned.

B. Where no specific make of material is mentioned, any first class product of reputable 

manufacturer may be used, provided it conforms to requirements of system and meets 

with acceptance.

C. Deliver materials to the Project in the manufacturer's original unopened, labeled 

containers and adequately protect against moisture, tampering or damage from improper 

handling or storage.  Do not deliver materials to the job before they are ready for 

installation, unless adequate security is provided.

D. Architect may require removal from the premises of such material or Work, that in his 

opinion is not in accordance with Specification; he will also require substitution, without 

delay and satisfactory Work or material.

E. Factory Applied Finishes:  Repair and/or refinish work damaged by the Work of this 

Division, to Architect's satisfaction.  Obtain finishing materials from equipment 

manufacturer.

F. Access Doors:

1. Furnish under this Division where shown, or required by Regulatory Agencies 

and for access of all concealed valves, shock absorbers, unions, fire dampers, 

motors, etc., even though access doors are not shown for Mechanical Work.

2. Sizes:  24 inches by 24 where entire body access is required, 18 by 18 where 

partial body access is required for ceilings and 12 inches by 12 inches minimum 

for walls and easily accessible items.  Furnish fire rated doors where required.

3. Mark each door to accurately establish its location.

PART 2. – EXECUTION
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1.14 EXAMINATION

A. Examine fully specifications and Drawings, to become familiar with all conditions 

affecting Work, and consult and cooperate with other Divisions and Sections for 

determining space requirements and adequate clearances with respect to other equipment 

in the building.  Architect reserves the right to determine space priority in the even of 

interference between piping, conduit, and equipment of various trades.

B. If Work is installed without coordinating with other trades, and such installation 

interferes with their installation, make any changes necessary to correct the conditions, 

without extra charge.

1.15 EXISTING INSTALLATION AND CONFLICTS

A. Protect existing active services (water, gas, sewer, electric) when encountered, against 

damage from construction work.  Do not prevent or disturb operation of active services 

which are to remain.  If Work makes temporary shutdowns of services unavoidable, 

consult with Owner as to dates, procedures, and estimated duration of shutdown period at 

least ten working days in advance of the date that the work is to be performed.  The Work 

may require shutdowns to be accomplished on an "overtime" basis without additional 

cost to the Owner.

B. Arrange Work for continuous performance to assure that existing operating services will 

be shut down only during the time required to make necessary connections.  If a system 

cannot shut down, install temporary bypasses or jumpers until connections are complete.

C. If existing active utility services are encountered which require relocation, make request 

to proper authorities for determination of procedures.  Properly terminate existing 

services to be abandoned in conformance with requirements of authorities having 

jurisdiction.

D. All removed equipment shall remain the property of the Owner and stored on site as 

directed.

E. Where connections or disruptions are made to existing system, reactivate, refill and 

recharge all components and restore systems to the same operating conditions prior to the 

time of disruption.

1.16 INSTALLATION

A. Install materials in compliance with governing codes.

B. Manufacturers' Directions:  Follow in all cases where manufacturers' of articles used 

furnish directions covering points not specified or shown.

C. Piping or Ductwork Systems:  As specified in other Sections of this Division.

D. Provide when any existing services are interrupted in connection with Work of this 

Section beyond the period of time acceptable and approved by the Owner.
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1.17 HANGERS, INSERTS, SUPPORTS AND BASES

A. Provide required structural members, hangers, anchor bolts, supports and inserts per DSA 

requirements.  

B. Embed no piping in concrete or masonry.

C. Locate and size openings for ductwork through walls, etc., under this Division.  Framing 

of openings provided by respective Divisions in whose work opening is made.

1.18 MANUFACTURER'S IDENTIFICATION

A. Manufacturer's nameplate, name or trademark shall be permanently affixed to all 

equipment and material furnished under this Specification.  The nameplate of 

Subcontractor or Distributor are not acceptable.

1.19 ACCESS PANELS

A. Place no valves, traps, controls, unions, dampers, coils, air distribution boxes, cleanouts, 

junction boxes, pull boxes, expansion joints, etc., in any system at a location that will be 

inaccessible after construction is completed.  Maintain accessibility for all components in 

systems.

1.20 OPERATION BY OWNER

A. Owner may require operation of parts or all of respective installations prior to final 

acceptance.  Cost of utilities for such operation shall be paid by Owner.

B. Operation of installation shall not be construed as acceptance of Work.

1.21 TESTS AND ADJUSTMENTS

A. Labor, materials, instruments and power required for testing provided under respective 

Sections for Work under that Section.

B. Perform tests to satisfaction of Architect and regulating authority having jurisdiction.  

Submit to Architect written certificates that tests have been performed in accordance with 

Specification requirements.

C. Repair or replace defective Work and repeat tests until particular systems, and component 

parts thereof, receive approval of Architect and regulating authority.  Any damages 

resulting from tests, shall be repaired and damaged material replaced, all to satisfaction of 

Architect and at no cost to Owner.

D. Test equipment and systems which normally operate during certain seasons of year 

during the appropriate season.  Perform tests on individual equipment, systems and their 

controls.  Whenever the equipment or system under test is inter-related with and depends 

upon the operation of other equipment or systems and their controls for proper operation, 

functioning, and performance, the latter shall be operating simultaneously with 

equipment or system being tested.
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E. No system shall be closed up, furred in, or covered before testing.

1. Notify regulating authority and Architect three days before tests are conducted.

F. Test all systems as specified under various applicable Section.  Duration of tests shall be 

determined by the authority having jurisdiction and in no case less than the time 

specified.

1.22 EMERGENCY REPAIRS

A. Provide the Owner with a contact name and telephone number for emergency repairs.

1.23 CLEANING

A. The Work of each Section includes removing tools, scaffolding, surplus materials, 

barricades, temporary walks, debris and rubbish from the Project promptly upon 

completion of that portion of the Work.  Leave the area of operations completely clean 

and free of these items.

B. During the course of construction, cap all ducts, pipe and electrical conduit daily.  

Completely cover motors, plumbing fixtures and other equipment in approved manner to 

ensure adequate protection against entrance of foreign substances.

C. Disconnect, clean and reconnect, whenever necessary, to located and remove obstructions 

from any system.  Repair or replace any Work damaged in the course of removing said 

obstructions at no additional cost to the Owner.

D. Clean ductwork thoroughly inside and out before grilles, terminal boxes and duct coils 

are installed and fans operated.

1.24 WATERPROOF CONSTRUCTION

A. Maintain waterproof integrity of penetrations of materials intended to be waterproof.  

Provide flashings at exterior wall and roof penetrations.  Caulk watertight penetrations of 

foundation walls and floors.  Provide membrane clamps at penetrations of waterproof 

membranes.

1.25 INSTRUCTIONS FOR OWNER'S PERSONNEL

A. Prior to acceptance of Work and during time designated by Architect, provide necessary 

qualified personnel to operate each system for period of two consecutive full working 

days.

B. During operating period, fully instruct Owner's Representative in complete operation, 

adjustment and maintenance of each respective installation.

END OF SECTION
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Balancing Air Systems:

2. Duct leakage tests.

1.02 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. BAS: Building automation systems.

C. NEBB: National Environmental Balancing Bureau.

D. TAB: Testing, adjusting, and balancing.

E. TABB: Testing, Adjusting, and Balancing Bureau.

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.

G. TDH: Total dynamic head.

1.03 INFORMATIONAL SUBMITTALS

A. Qualification Data, Contract Documents, Examination Report, Strategies and Procedures Plan: 

Examination Report, Certified TAB reports, and Instrument calibration reports.

1.04 QUALITY ASSURANCE

A. TAB Specialists Qualifications: Certified by agreed on or required agency.

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 

ASHRAE 111, Section 4, "Instrumentation."

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 

Balancing."

D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.7.2.3 - "System Balancing."
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1.05 FIELD CONDITIONS

A. Perform a TAB before substantial building completion or occupancy.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.01 TAB SPECIALISTS

A. Subject to compliance with requirements, engage an available TAB specialist that is acceptable 

to owner, architect, and general contractor.

3.02 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 

conditions in systems designs that may preclude proper TAB of systems and equipment.

B. Examine installed systems for balancing devices, such as test ports, and manual volume 

dampers. Verify that locations of these balancing devices are applicable for intended purpose 

and are accessible.

C. Examine the approved submittals for HVAC systems.

D. Examine design data including HVAC system descriptions, statements of design assumptions 

for environmental conditions and systems output, and statements of philosophies and 

assumptions about HVAC system and equipment controls.

E. Examine system and equipment installations and verify that field quality-control testing, 

cleaning, and adjusting specified in individual Sections have been performed.

F. Examine test reports specified in individual system and equipment Sections.

G. Examine heat-transfer coils for correct piping connections and for clean and straight fins.

H. Report deficiencies discovered before and during performance of TAB procedures to the 

architect, engineer and owner, with recommended corrections. 

I. Observe and record system reactions to changes in conditions.

J.  Record default set points if different from indicated values.

3.03 PREPARATION

A. Prepare a TAB plan that includes the following:

1. Equipment and systems to be tested.
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2. Strategies and step-by-step procedures for balancing the systems.

3. Instrumentation to be used.

4. Sample forms with specific identification for all equipment.

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 

for TAB work. Include, at a minimum, the following:

1. Airside:

a. Verify that leakage and pressure tests on air distribution systems have been 

satisfactorily completed.

b. Duct systems are complete with terminals installed.

c. Volume, smoke, and fire dampers are open and functional.

d. Ceilings are installed.

e. Windows and doors are installed.

f. Suitable access to balancing devices and equipment is provided.

3.04 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system according to the procedures contained 

in applicable TAB standards manual, manufacturer’s instructions and in this Section.

B. Cut insulation and ducts for installation of test probes to the minimum extent necessary for TAB 

procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness 

as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply with 

requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore insulation, 

coverings and finish. 

C. Mark equipment and balancing devices, including damper-control positions, valve position 

indicators, fan-speed-control levers, and similar controls and devices, with paint or other 

suitable, permanent identification material to show final settings.

D. Take and report testing and balancing measurements in US customary inch-pound (IP) units.

3.05 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare schematic diagrams of systems' "as-built" duct layouts.

B. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

C. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

D. Check dampers for proper position to achieve desired airflow path.

E. Check for airflow blockages.
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3.06 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

A. Adjust the variable-air-volume systems as follows:

1. Verify that the system is under static pressure control.

2. Calibrate and balance each terminal unit for maximum and minimum design airflow as 

follows:

a. Adjust controls so that terminal is calling for maximum airflow. Some controllers 

require starting with minimum airflow. Verify calibration procedure for specific 

project.

b. Measure airflow and adjust calibration factor as required for design maximum 

airflow. Record calibration factor.

c. When maximum airflow is correct, balance the air outlets downstream from 

terminal units.

d. Adjust controls so that terminal is calling for minimum airflow.

e. Measure airflow and adjust calibration factor as required for design minimum 

airflow. Record calibration factor. If no minimum calibration is available, note any 

deviation from design airflow.

f. When in full cooling or full heating, ensure that there is no mixing of hot-deck and 

cold-deck airstreams unless so designed.

3.07 DUCT LEAKAGE TESTS

A. Witness the duct pressure testing performed by Installer.

B. Verify that proper test methods are used and that leakage rates are within specified tolerances.

C. Report deficiencies observed.

3.08 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate sections 

for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 

certified testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

B. Final Report Contents: In addition to certified field-report data, include the following:

1. Field test reports prepared by system and equipment installers.

2. Other information relative to equipment performance; do not include Shop Drawings and 

Product Data.

C. General Report Data: In addition to form titles and entries, include the following data:

1. Title page.

2. Name and address of the TAB specialist.

3. Project name.
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4. Project location.

5. Architect's name and address.

6. Engineer's name and address.

7. Contractor's name and address.

8. Report date.

9. Signature of TAB supervisor who certifies the report.

10. Table of Contents with the total number of pages defined for each section of the report. 

Number each page in the report.

11. Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

c. Description of system operation sequence if it varies from the Contract 

Documents.

12. Nomenclature sheets for each item of equipment.

13. Data for terminal units, including manufacturer's name, type, size, and fittings.

14. Notes to explain why certain final data in the body of reports vary from indicated values.

15. Test conditions for fans performance forms including the following:

a. Settings for supply-air, static-pressure controller.

b. Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of distribution systems. Present each system with 

single-line diagram and include the following:

1. Quantities of supply and return airflows.

2. Duct, outlet, and inlet sizes.

3. Balancing stations.

4. Position of balancing devices.

3.09 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions 

are being maintained throughout and to correct unusual conditions.

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and 

winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION
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SECTION 23 07 13

DUCT INSULATION

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes insulating the following duct services:

1. Supply air.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory- and field-applied if any).

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

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger.

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 

type of insulation.

3. Detail application at linkages of control devices.

1.04 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Field quality-control reports.

1.05 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training.

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 

identical products according to ASTM E 84, by a testing agency acceptable to authorities 
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having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, 

and cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature.

1.07 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 230529 "Hangers and Supports for HVAC Piping and Equipment."

B. Coordinate clearance requirements with duct Installer for duct insulation application. Before 

preparing ductwork Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and finishes and for space required for maintenance.

1.08 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing. Insulation application may begin on segments that have 

satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction.

PART 2 - PRODUCTS

2.01 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 

Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 

articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871.

D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process.

E. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 

with ASTM C 534, Type II for sheet materials.



General Office Customer Center Renovation AC Transit Contract #2016-1349D

(IR Contract #2016-077-01)

AC Transit DUCT INSULATION   Page 3 of 8 11/18/2019

Oakland, CA

F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK 

jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

G. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide 

insulation with factory-applied FSK jacket. Factory-applied jacket requirements are specified in 

"Factory-Applied Jackets" Article.

H. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with ASTM C 534 or 

ASTM C 1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for sheet materials.

2.02 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints.

2.03 SEALANTS

A. FSK Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.

2. Fire- and water-resistant, flexible, elastomeric sealant.

3. Service Temperature Range: Minus 40 to plus 250 deg F.

4. Color: Aluminum.

2.04 TAPES

A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C 1136.

1. Width: 3 inches.

2. Thickness: 6.5 mils.

3. Adhesion: 90 ounces force/inch in width.

4. Elongation: 2 percent.

5. Tensile Strength: 40 lbf/inch in width.

6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

2.05 SECUREMENTS

A. Bands:

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 

inch thick, 1/2 inch wide with wing seal.
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B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

C. Wire:  0.062-inch soft-annealed, stainless steel.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.

2. Verify that surfaces to be insulated are clean and dry.

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

3.02 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 

adversely affect insulation application.

3.03 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of ducts and fittings.

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 

each item of duct system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Keep insulation materials dry during application and finishing.

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
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2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 

and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive 

self-sealing lap. Staple laps with outward clinching staples along edge at   o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to duct flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas. 

Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar 

to butt joints.

3.04 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire 

damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves 

to match adjacent insulation and overlap duct insulation at least 2 inches.

3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated.
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3.06 INSTALLATION OF MINERAL-FIBER INSULATION

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 

for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 

follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 

centerline of duct. Space 3 inches maximum from insulation end joints, and 16 

inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 

way, and 3 inches maximum from insulation joints. Install additional pins to hold 

insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 

facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous 

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 

insulation by removing 2 inches from one edge and one end of insulation segment. 

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 

o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-

barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 

pattern over insulation face, along butt end of insulation, and over the surface. 

Cover insulation face and surface to be insulated a width equal to two times the 

insulation thickness, but not less than 3 inches.

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. 

At end joints, secure with steel bands spaced a maximum of 18 inches o.c.

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 

for each surface. Install insulation on round and flat-oval duct elbows with individually 

mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 

6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
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1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 

for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 

follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 

centerline of duct. Space 3 inches maximum from insulation end joints, and 16 

inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each 

way, and 3 inches maximum from insulation joints. Install additional pins to hold 

insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 

facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous 

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 

insulation by removing 2 inches from one edge and one end of insulation segment. 

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 

o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-

barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 

pattern over insulation face, along butt end of insulation, and over the surface. 

Cover insulation face and surface to be insulated a width equal to two times the 

insulation thickness, but not less than 3 inches.

5. Install insulation on rectangular duct elbows and transitions with a full insulation section 

for each surface. Groove and score insulation to fit as closely as possible to outside and 

inside radius of elbows. Install insulation on round and flat-oval duct elbows with 

individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 

6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.07 DUCT INSULATION SCHEDULE, GENERAL

A. Plenums and Ducts Requiring Insulation:

1. Supply air.

B. Items Not Insulated:
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1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1.

2. Factory-insulated flexible ducts.

3. Factory-insulated plenums and casings.

4. Flexible connectors.

5. Vibration-control devices.

6. Factory-insulated access panels and doors.

3.08 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Round supply, air duct insulation shall be one of the following as long as it complies with the 

Title 24 ductwork insulation requirements:

1. Flexible Elastomeric:  1 inch thick.

2. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density.

3. Mineral-Fiber Board:  1-1/2 inches thick and 2-lb/cu. ft. nominal density.

4. Polyolefin:  1 inch thick.

B. Rectangular, supply, air duct insulation shall be one of the following:

1. Flexible Elastomeric:  1 inch thick.

2. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density.

3. Mineral-Fiber Board:  1-1/2 inches thick and 2-lb/cu. ft. nominal density.

4. Polyolefin:  1 inch thick.

END OF SECTION
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SECTION 23 31 13

METAL DUCTS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:

1. Single-wall rectangular ducts and fittings.

2. Single-wall round ducts and fittings.

3. Sheet metal materials.

4. Duct liner.

5. Sealants and gaskets.

6. Hangers and supports.

7. Seismic-restraint devices.

B. Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 

balancing requirements for metal ducts.

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of the following products:

1. Liners and adhesives.

2. Sealants and gaskets.

3. Seismic-restraint devices.

1.04 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and 

coordinated with each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction, 

building components, and other building services. Indicate proposed changes to duct 

layout.
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2. Suspended ceiling components.

3. Structural members to which duct will be attached.

4. Size and location of initial access modules for acoustical tile.

5. Penetrations of smoke barriers and fire-rated construction.

6. Items penetrating finished ceiling including the following:

a. Lighting fixtures.

b. Air outlets and inlets.

c. Speakers.

d. Sprinklers.

e. Access panels.

f. Perimeter moldings.

B. Welding certificates.

C. Field quality-control reports.

PART 2 - PRODUCTS

2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 

indicated.

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 

Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible."

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 

Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible."

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types 

and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 

sealing requirements, materials involved, duct-support intervals, and other provisions in 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 

indicated static-pressure class unless otherwise indicated.
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B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 

static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 

and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible."

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 

for static-pressure class, applicable sealing requirements, materials involved, duct-support 

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible."

D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 

Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 

involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible."

2.03 SHEET METAL MATERIALS

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 

construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, 

seam marks, roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G60.

2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches.

2.04 DUCT LINER

A. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 

NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following:

a. CertainTeed Corporation; Insulation Group.

b. Johns Manville.

c. Knauf Insulation.

d. Owens Corning.

e. Maximum Thermal Conductivity:

1) Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean 

temperature.

http://www.specagent.com/LookUp/?ulid=3428&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821147&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812647&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812648&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812649&mf=04&src=wd
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2) Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean 

temperature.

2. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will form 

the interior surface of the duct to act as a moisture repellent and erosion-resistant coating. 

Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the 

EPA for use in HVAC systems.

3. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with 

ASTM C 916.

B. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying 

with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B.

1. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following:

a. Aeroflex USA Inc.

b. Armacell LLC.

c. Rubatex International, LLC

2. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum 

smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.

3. Liner Adhesive: As recommended by insulation manufacturer and complying with 

NFPA 90A or NFPA 90B.

C. Insulation Pins and Washers:

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully 

annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit 

depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick 

stainless steel; with beveled edge sized as required to hold insulation securely in place but 

not less than 1-1/2 inches in diameter.

D. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation."

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 

coverage at liner contact surface area. Attaining indicated thickness with multiple layers 

of duct liner is prohibited.

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal 

nosing.

3. Butt transverse joints without gaps, and coat joint with adhesive.

4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-

edge overlapping.

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 

unless duct size and dimensions of standard liner make longitudinal joints necessary.

6. Secure liner with mechanical fasteners 4 inches from corners and at intervals not 

exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not 

exceeding 18 inches longitudinally.

http://www.specagent.com/LookUp/?ulid=3429&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812650&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812651&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812652&mf=04&src=wd
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7. Secure transversely oriented liner edges facing the airstream with metal nosings that have 

either channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge 

facings at the following locations:

a. Fan discharges.

b. Intervals of lined duct preceding unlined duct.

c. Upstream edges of transverse joints in ducts where air velocities are higher than 

2500 fpm or where indicated.

8. Secure insulation between perforated sheet metal inner duct of same thickness as 

specified for outer shell. Use mechanical fasteners that maintain inner duct at uniform 

distance from outer shell without compressing insulation.

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall open area 

of 23 percent.

9. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning 

vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other 

buildout means are optional; when used, secure buildouts to duct walls with bolts, screws, 

rivets, or welds.

2.05 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 

gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 

of 50 when tested according to UL 723; certified by an NRTL.

B. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.

2. Solids Content: Minimum 65 percent.

3. Shore A Hardness: Minimum 20.

4. Water resistant.

5. Mold and mildew resistant.

6. VOC: Maximum 75 g/L (less water).

7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.

8. Service: Indoor or outdoor.

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets.

C. Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single-component, acid-curing, silicone, elastomeric.

2. Type: S.

3. Grade: NS.

4. Class: 25.

5. Use: O.

D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
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2.06 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 

"Minimum Hanger Sizes for Round Duct."

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

D. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts 

designed for duct hanger service; with an automatic-locking and clamping device.

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 

with duct materials.

F. Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

2.07 SEISMIC-RESTRAINT DEVICES

A. Channel Support System: Shop- or field-fabricated support assembly made of slotted steel 

channels rated in tension, compression, and torsion forces and with accessories for attachment 

to braced component at one end and to building structure at the other end. Include matching 

components and corrosion-resistant coating.

B. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of 

cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable 

service; and with an automatic-locking and clamping device or double-cable clips.

C. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.

D. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor bolts 

with strength required for anchor and as tested according to ASTM E 488.

PART 3 - EXECUTION

3.01 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 

system. Indicated duct locations, configurations, and arrangements were used to size ducts and 

calculate friction loss for air-handling equipment sizing and for other design considerations. 

Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 

Coordination Drawings.
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B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" unless otherwise indicated.

C. Install round ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 

branch connections.

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 

perpendicular to building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 

enclosure elements of building.

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 

enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 

view, cover the opening between the partition and duct or duct insulation with sheet metal 

flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 

inches.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. 

Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke 

dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 

materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 

Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

3.02 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When 

welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 

and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 

hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these 

requirements.
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3.03 DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 

Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible."

3.04 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Chapter 5, "Hangers and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 

appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick.

3. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 

Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 

within 24 inches of each elbow and within 48 inches of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 

bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 

feet.

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 

and shear capacities appropriate for supported loads and building materials where used.

3.05 SEISMIC-RESTRAINT-DEVICE INSTALLATION

A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic 

forces required by applicable building codes. Comply with SMACNA's "Seismic Restraint 

Manual: Guidelines for Mechanical Systems."

1. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c.

2. Brace a change of direction longer than 12 feet.

B. Select seismic-restraint devices with capacities adequate to carry present and future static and 

seismic loads.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install cable restraints on ducts that are suspended with vibration isolators.
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E. Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to 

structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

F. Drilling for and Setting Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 

anchors. Do not damage existing reinforcement or embedded items during drilling. 

Notify the Architect if reinforcing steel or other embedded items are encountered during 

drilling. Locate and avoid prestressed tendons, electrical and telecommunications 

conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved 

full design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty 

sleeve anchors shall be installed with sleeve fully engaged in the structural element to 

which anchor is to be fastened.

4. Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather.

3.06 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 

Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

branch, outlet and inlet, and terminal unit connections.

3.07 PAINTING

A. Paint exterior of exposed duct work to match quality and aesthetic specified by the Architect. 

Paint materials and application requirements are specified in Section 099123 "Interior Painting."

B. Paint interior of metal ducts that are visible through registers and grilles and that do not have 

duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. 

Paint materials and application requirements are specified Section 099123 "Interior Painting." 

3.08 START UP

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing 

for HVAC."

3.09 DUCT SCHEDULE

A. Supply Ducts:

1. Ducts Connected to VAV Terminal Units:

a. Pressure Class: Positive.
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b. Minimum SMACNA Seal Class:  A.

c. SMACNA Leakage Class for Rectangular:  12.

d. SMACNA Leakage Class for Round:  12.

B. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 

Runners," and Figure 4-4, "Vane Support in Elbows."

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-

1, "Mitered Elbows." Elbows with less than 90-degree change of direction have 

proportionately fewer segments.

1) Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.

c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.

C. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.

b. Rectangular Main to Round Branch: Spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." 

Saddle taps are permitted in existing duct.

a. All Velocities: Conical tap or 45-degree lateral.

END OF SECTION
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SECTION 23 33 00

AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:

1. Manual volume dampers.

2. Turning vanes.

3. Duct-mounted access doors.

4. Flexible connectors.

5. Flexible ducts.

6. Duct accessory hardware.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.04 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted 

access panels and access doors required for access to duct accessories are shown and 

coordinated with each other, using input from Installers of the items involved.

B. Source quality-control reports.

1.05 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For air duct accessories to include in operation and 

maintenance manuals.

PART 2 - PRODUCTS

2.01 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 

NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
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B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

acceptable materials, material thicknesses, and duct construction methods unless otherwise 

indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 

discolorations, and other imperfections.

2.02 MATERIALS

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G60.

2. Exposed-Surface Finish: Mill phosphatized.

B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 

finish for concealed ducts and for exposed ducts.

C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches.

2.03 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1. Standard leakage rating.

2. Suitable for horizontal or vertical applications.

3. Frames:

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.

b. Mitered and welded corners.

c. Flanges for attaching to walls and flangeless frames for installing in ducts.

4. Blades:

a. Multiple or single blade.

b. Parallel- or opposed-blade design.

c. Stiffen damper blades for stability.

d. Galvanized-steel, 0.064 inch thick.

5. Blade Axles:  Galvanized steel.

6. Bearings:

a. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft.

7. Tie Bars and Brackets: Galvanized steel.

B. Jackshaft:

1. Size:  0.5-inch diameter.

2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies.

3. Length and Number of Mountings: As required to connect linkage of each damper in 

multiple-damper assembly.
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C. Damper Hardware:

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, 

and a 3/4-inch hexagon locking nut.

2. Include center hole to suit damper operating-rod size.

3. Include elevated platform for insulated duct mounting.

2.04 TURNING VANES

A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 

with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill.

B. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

C. Vane Construction:  Single wall.

2.05 DUCT-MOUNTED ACCESS DOORS

A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 

and 7-3, "Access Doors - Round Duct."

1. Door:

a. Double wall, rectangular.

b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class.

c. Vision panel.

d. Hinges and Latches: 1-by-1-inch)butt or piano hinge and cam latches.

e. Fabricate doors airtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.

3. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.

b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks.

c. Access Doors up to 24 by 48 Inches:  Continuous and two compression latches.

d. Access Doors Larger Than 24 by 48 Inches:  Continuous and two compression 

latches with outside and inside handles.

2.06 FLEXIBLE CONNECTORS

A. Materials: Flame-retardant or noncombustible fabrics.

B. Coatings and Adhesives: Comply with UL 181, Class 1.
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C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to 

two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick 

aluminum sheets. Provide metal compatible with connected ducts.

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd..

2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.

3. Service Temperature: Minus 40 to plus 200 deg F.

2.07 FLEXIBLE DUCTS

A. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound, 

spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.

2. Maximum Air Velocity: 4000 fpm.

3. Temperature Range: Minus 10 to plus 160 deg F.

4. Insulation R-value:  Comply with 2016 Title 24 Energy Code.

2.08 DUCT ACCESSORY HARDWARE

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap 

and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to 

suit duct-insulation thickness.

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 

and grease.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" for metal ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 

galvanized-steel.

C. Install volume dampers at points on supply, return, and exhaust systems where branches extend 

from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with 

hat channels of same depth as liner, and terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.

D. Set dampers to fully open position before testing, adjusting, and balancing.

E. Install test holes at fan inlets and outlets and elsewhere as indicated.
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F. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 

accessories and equipment at the following locations:

1. Control devices requiring inspection.

2. Elsewhere as indicated.

G. Install access doors with swing against duct static pressure.

H. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches.

2. Two-Hand Access: 12 by 6 inches.

3. Head and Hand Access: 18 by 10 inches.

4. Head and Shoulders Access: 21 by 14 inches.

5. Body Access: 25 by 14 inches.

6. Body plus Ladder Access: 25 by 17 inches.

I. Connect terminal units to supply ducts directly or with maximum 60-inch lengths of flexible 

duct. Do not use flexible ducts to change directions.

J. Connect flexible ducts to metal ducts with draw bands.

K. Install duct test holes where required for testing and balancing purposes.

3.02 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be 

performed.

3. Inspect turning vanes for proper and secure installation.

4. Operate remote damper operators to verify full range of movement of operator and 

damper.

END OF SECTION
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SECTION 23 37 13.13

AIR DIFFUSERS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:

1. Rectangular and square ceiling diffusers.

2. Louver face diffusers.

3. Ceiling-integral continuous slot diffusers.

B. Related Requirements:

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control 

dampers not integral to diffusers.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise ratings.

1.04 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of the items involved:

1. Ceiling suspension assembly members.

2. Method of attaching hangers to building structure.

3. Size and location of initial access modules for acoustical tile.

4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings.

5. Duct access panels.
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PART 2 - PRODUCTS

2.01 DIFFUSERS, REGISTERS, GRILLES AND LOUVERS

A. Refer to drawings for make, model, material, etc.

2.02 SOURCE QUALITY CONTROL

A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing for 

Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine areas where diffusers, registers, grilles and louvers are installed for compliance with 

requirements for installation tolerances and other conditions affecting performance of 

equipment.

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

3.02 INSTALLATION

A. Install diffusers, registers, grilles and louvers level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, 

and accessories. Air outlet and inlet locations have been indicated to achieve design 

requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final 

locations where indicated, as much as practical. For units installed in lay-in ceiling panels, 

locate units at end of panel unless indicated otherwise. Where architectural features or other 

items conflict with installation, notify Architect for a determination of final location.

C. Install diffusers, registers, grilles and louvers with airtight connections to ducts and to allow 

service and maintenance of dampers, air extractors, and fire dampers.

3.03 ADJUSTING

A. After installation, adjust diffusers, registers, grilles and louvers to air patterns indicated, or as 

directed, before starting air balancing.

END OF SECTION
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SECTION 26 05 00

ELECTRICAL BASIC MATERIALS AND METHODS

PART 1 - GENERAL

1.01 SECTION INCLUDES: 

A. Conduit, raceways and fittings.

B. Wires and Cables for 600 Volts and less.

C. Wire connections and devices.

D. Outlet boxes.

E. Pull and junction boxes.

F. Disconnect Switches and Fuses

G. Supporting Devices.

H. Identifying Devices.

I. Grounding and Bonding

J. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Submit in accordance with the requirements of Division 1 the following items:

B. A list of conduit types indicating where each type of conduit will be used.  Indicate conduit 

manufacturers and fittings to be used.

C. Wires and Cables.

D. Wiring Devices and Plates

E. Nameplates, including engraving schedules where engraved plates are specified.  

F. Fused disconnect switches. 

1.03 DRAWINGS

A. The drawings are diagrammatic and show the general extent and arrangement of the work 

required which shall be followed as closely as the actual construction site conditions and work 

of the other trades will permit.

1.04 QUALITY ASSURANCE

A. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose 

specified and indicated.

B. Coordination of the work:  Contractor shall become familiar with the conditions of the job site, 

and with the landscape drawings, drawings of other disciplines and specifications and plan the 

installation of the electrical work to conform with that shown and specified so as to provide the 

best possible assembly of the combined work of the trades.

C. Provide as-built reproducible drawings showing all outlets with circuit numbers at each outlet 

and maintenance manuals for all new equipment.
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D. Warranties for labor and materials - 1 year from the date of final acceptance of the work.

E. In addition to material and equipment specified, also provide all incidental materials required to 

effect complete installation.  Such incidental materials include solders, tapes, caulking, mastics, 

gaskets, etc.

F. The Contractor will be held responsible to have examined the site and premises and satisfied 

himself as to existing conditions under which he will be obligated to operate in performing his 

part of the work or that which will in any manner affect the work under this contract.

G. Provide wiring tests upon completion of work and make adjustments as necessary for 

satisfactory operation of system.

1.05 REFERENCES

A. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.

B. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated.

C. ANSI C80.5 - Rigid Aluminum Conduit.

D. NECA (INST) - Standard of Installation; National Electrical Contractors Association.

E. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies.

F. NFPA 70 - National Electrical Code - latest edition.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT – GENERAL

A. Materials and equipment shall be new, current models of manufacturers, Bare complete 

identification by manufacturer and Bare UL labels where applicable.For an explanation of 

options and Contractor’s product selection procedures, see Section 01 6000 "Product 

Requirements."

2.02 CONDUIT, RACEWAYS AND FITTINGS

A. Rigid Steel Conduit

1. Rigid steel conduit shall be full weight, pipe size, finished inside and out by hot-dip 

galvanizing after fabrication, and shall conform with ANSI C80.1 and UL.

2. Couplings shall be electroplated steel, compression type.

3. Insulating Bushings:  Threaded polypropylene or thermo-setting phenolic rated 150°C 

minimum.

4. Insulated grounding Bushings:  Threaded cast malleable iron body with insulated throat 

and steel "lay-in" ground lug with compression screw.

5. Insulated Metallic Bushings:  Threaded cast malleable iron body with plastic insulated 

throat rated 150°C.

6. Running threads are not acceptable.

B. Non-Metallic Conduit

1. Schedule 40 PVC underground is an acceptable conduit material.
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2.03 CONDUITS AND FITTINGS

A. Rigid galvanized steel or IMC shall be galvanized.  Coupling and connectors shall be 

galvanized or cadmium plated; Allied Tube and Conduit, Triangle, or equal.

B. Conduit Fittings:  Provide watertight compression type conduit fittings for electrical metallic 

tubing installed in wet location.  Fittings for rigid galvanized steel or IMC shall be threaded.

2.04 CONDUCTORS

A. Conductors shall be soft drawn, annealed copper wire 98% conductivity bearing UL label.

B. Insulation:  Provide the following (600 volt):

 Type THW, XHHW insulated wire for conductors #2 or larger

 Type THHN/THWN for all wire smaller than #2

C. Manufacturers:  Southwire, Anaconda, Rome, General Cable, Cerro Wire, or equal.

2.05 WIRE CONNECTION 

A. Wire Joints:   Wires in sizes from #18 to #8 AWG, stranded conductor, with insulation rated 

105 degrees C. or less shall be joined with electrical spring connectors of three part construction 

incorporating a non-restricted, zinc coated steel spring enclosed in a steel shell with an outer 

jacket of vinyl plastic with a flexible insulating skirt.

B. Mechanical Compression Connectors and Taps:  Stranded conductors from #6 AWG to 750 

Kcmil shall be joined or tapped using bolted pressure connectors having cast bronze 

compression bolts.  Fittings shall be wide range-taking and designed to facilitate the making of 

parallel taps, tees, crosses or end-to-end connections.  Split-bolt connectors will not be 

acceptable.

C. Fixture Connections:  Splice fixture wire to circuit wiring with solderless connectors as 

specified above in paragraph A.

D. Terminating Lugs:  Conductors from size No. 6 AWG to 750 MCM, copper, shall be terminated 

using tin plated hydraulically operated crimping tools and dies as stipulated by the lug 

manufacturer.  Lugs shall be 3M "Scotchlok" series 30014, Burndy Type Ya-L series, or equal.

E. Splicing and Insulating Tape (600 volts and below):  General purpose electrical tape shall be 

suitable for temperatures from minus 18 degrees C to 105 degrees C, shall be black, ultraviolet 

proof, self-extinguishing, 7 mil thick vinyl with a dielectric strength of 10,000 volts.  Apply 4 

layers half-lap with 2” over-lay on each conductor.

F. Insulating Putty (600 volts and below):  Pads or rolls of non-corrosive, self-fusing, one eight 

inch thick rubber putty with PVC backing sheet.  Putty shall be suitable for temperatures from 

minus 17.8 degrees C to 37.8 degrees C and shall have a dielectric strength of 570 volts/mil 

minimum.

G. Insulating Resin:  Two Part liquid epoxy resin with resin and catalyst in pre measured, sealed 

mixing pouch.  Resin shall have a set up time of approximately 30 minutes at 21.1 degrees C, 

and shall have thermal and dielectric properties equal to the insulation properties of the cables 

immersed in the resin.

H. Terminal Strip Connectors:  Terminate wire in locking tongue style, pressure type, solderless 

lug where applicable.

I. Wire Connectors:  

J. #6 AWG and larger:  Thomas and Betts "Lock-Tite", Burndey, "Quicklug" or OZ Type 

PT/PTC.
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K. #8 AWG and smaller:  Scotch spring steel with insulated cap, Thomas and Betts, "STA-KON 

Piggy" with insulator or ideal, wire nut or wing nut type.

2.06 OUTLET BOXES

A. Standard outlet boxes:  Galvanized, die formed or drawn steel, knock-out type of size and 

configuration best suited to the application indicated on the plans.  Minimum box size, 4 inch 

square by 1-1/2 inch deep, indoor use.  FS cast boxes are required for outdoor use. 

B. Cast Metal Outlet Boxes:  FS cast boxes are required for outdoor use.  Four-inch round, 

galvanized cast iron alloy with threaded hubs and mounting lugs as required.  Boxes shall be 

furnished with cast cover plates of the same material as the box and neoprene cover gaskets.  

Thomas and Betts, Crouse-Hinds VXF series, Appleton JBX series or equal.

C. Conduit Outlet Bodies:  Cadmium plated, cast iron alloy.  Obround conduit outlet bodies with 

threaded conduit hubs and neoprene gasketed, cast iron covers.  Outlet bodies shall be used to 

facilitate pulling of conductors or to make changes in conduit direction only.  Splices are not 

permitted in conduit outlet bodies.  Thomas and Betts, Crouse Hinds Form 8 Condulets, 

Appleton form 35 Unilets, or equal.

D. Wiring Devices:

E. Duplex Receptacles:  20A, 125V, 3 wire, grounded, NEMA 5-15R, tamper resistant, Pass & 

Seymour S885TRWCC14 decorator style or equal.

F. GFI Receptacles: 20A, 125V, 3 wire, Nema 5-15R, tamper resistant, Pass & Seymour 

S1595NTLTRWCC8 or equal.

G. Outdoor Receptacles: shall be 20A, 125V, 3-wire, Nema 5-15R, Pass & Seymour 

S1595TRWCC8 with while in use cover or equal.

H. Switches: Lighting switches shall be 20A, 3 wire.  Shall be Pass & Seymour 2601-W decorator 

style or equal.  3-way switch shall be Pass & Seymour 2603-W or equal.

I. Dimmer Switches: Dimmer have full-on bypass mode.  Shall be Pass & Seymour 91180-W 

decorator style or equal.  3-way dimmer switch shall be Pass & Seymour 91183-W or equal.

2.07 PULL AND JUNCTION 

A. Sheet Metal Boxes:  Use standard outlet or concrete ring boxes wherever possible; otherwise 

use minimum 15 gauge get metal, NEMA 1 boxes, sized to code requirements with covers 

secured by cadmium plated machine screws located 6 inches on centers.  Circle AW Products, 

Hoffman Engineering Co., or equal.

B. Cast Metal Boxes:  Use standard cast malleable iron outlet or device boxes wherever possible; 

otherwise use cadmium plated, cast malleable iron junction boxes with bolt-on, interchangeable 

conduit hub plates with neoprene gaskets.  Appleton RS series; Crouse Hinds RS series, or 

equal.

2.08 DISCONNECTS:

A. Small Motors and Water Heaters:  Provide 30A, 600V AC rated double-pole toggle switch for 

equipment disconnects.  Switch shall be rated for 2HP motors at 120V and 5HP motors at 240V.  

Toggle switch shall be horsepower rated.  Device shall have silver cadmium oxide contacts.  

Device shall be fully enclosed.  Device shall have quick make, slow break design.  Device shall 

be listed as a manual motor controller.  Device shall be Bryant 30002B for interior installation 

and Bryant 30302B for exterior installations or equal. 
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B. Large Motors: Provide switches rated from 30A to 60A. Switches shall have switch blades 

which are visible when the switch is OFF and the cover is open The switch operating 

mechanism shall be quick-make, quick-break such that, during normal operation of the switch, 

the operation of the contacts shall not be capable of being restrained by the operating handle 

after the closing or opening action of the contacts has started.  The operating handle shall be an 

integral part of the box, not the cover.  Switch enclosures shall be rated Nema 3R for exterior 

installations.  Switches shall be Square D – Class 3130 or equal. 

2.09 DISCONNECT SWITCHES

A. All disconnect switches shall be heavy-duty type and have the number of poles, voltage rating, 

and horsepower rating as required by the motor or equipment.  Disconnect switches shall be in 

enclosures to suit conditions, NEMA 3R for outdoor and NEMA 1 for indoor.  Disconnect 

switches shall be fused unless otherwise noted on the drawings.  As manufactured by:  Square D 

- Class 3110, ITE Seimens, or equal.

2.10 FUSES

A. Dual Element, Time Delay, UL Class RK5.  Rejection type.  Size and Voltage as indicated on 

equipment.  Bussman, Little Fuse, or approved equal.

2.11 ELECTRICAL SUPPORTING DEVICES

A. Concrete Fasteners:  Phillips "Red-Head" or equal, self drilling expansion type concrete anchor. 

B. Conduit Straps:  Hot-dip galvanized, cast malleable iron, two hole type strap with cast clamp-

backs and spacers as required.  OZ/Gedney No. 14-50G strap and #141G spacer; Efcor No. 231 

strap, and No.131 spacer; or equal.

C. Construction Channel: 1-1/2 inch by 1-1/2 inch 12 gauge galvanized steel channel with 17/32 

inch diameter bolt holes, 1-1/2 inch on center, in the base of the channel.  Kindorf 905 series, 

Unistrut P-1000-HS or equal.

D. Cable Ties and Clamps:  Thomas and Betts Co. "Ty-Raps" Panduit "Pan-Ty" or equal one piece, 

nylon, reusable type lashing ties.

E. Fasteners (General) :  Wood screws for fastening to wood.  Machine screws for fastening to 

steel.  Toggle bolts for fastening to hollow concrete block, gypsum board, or plaster walls.  

Expansion anchors for attachments to pre-poured concrete.

2.12 IDENTIFYING DEVICES

A. Nameplates:  Type NP:  Engraved black bakelite, 1 inch by 3-1/2 inch, 1/8 inch high white 

letters, machine screw retained.  For permanent identification of all switchboards, panelboards, 

circuit breakers in separate enclosures, motor starters, relays, time switches, disconnect switches 

and other cabinet-enclosed apparatus including terminal cabinets or match existing as closely as 

possible.

B. Legend Plates:  Type LP:  Die-stamped metal legend plate with mounting hole and positioning 

key for attachment to panel mounted operators' devices.  Engraved paint-filled characters as 

specified.
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C. Wire & Terminal Markers:  Self-adhering, pre-printed vinyl with self-laminating wrap around 

strip.  Markers shall be legible after termination.  Brady B191 series, Thomas & Betts WSL 

series or equal.

D. Conductor Phase Markers:  Thomas & Betts WCPHAS series or similar in addition to colored 

marking as specified under this section of the specifications.

2.13 GROUNDING AND BONDING

A. Ground Rods

B. Manufacturer: Blackburn, Erico, or approved Equal

C. Size:  3/4" x 10' Ground Rods

D. Grounding Electrode Conductor, 2/0 for foundation foots, and per NEC.

E. Grounding Well - Christy Box, Valve Box

PART 3 - EXECUTION

3.01 GENERAL

A. General:  Exact locations of distances and devices shall be taken from field measurements and 

approved by the architect prior to rough in.

B. Provide all wiring connections for equipment furnished under other sections of the contract 

documents.  

3.02 CONDUIT AND RACEWAY APPLICATIONS

A. Rigid Steel Conduit: For all exterior applications, all conduits larger than 2” trade diameter, 

indoor, below eight (8) feet.

B. Electrical Metallic Tubing (EMT):  Interior only and above eight (8) feet or when entering a 

panel from above.  

C. Liquidtight Flexible Metallic Conduit:  In damp and wet locations for connections to motors, 

transformers, vibrating equipment and machinery.  Connections to all pump motors, flow 

switches, and similar devices.

D. Rigid Galvanized: Install for all underground and exterior runs.  Minimum conduit size shall be 

¾”.

3.03 WIRE

A. Wire Sizes:  Provide no wire smaller than #12 for lighting, receptacles or other circuits.  Provide 

stranded wire for wire larger than #10.

B. Wires installed in exterior locations shall be THWN.  

3.04 CONDUIT INSTALLATION

A. General

1. All conduit runs shown on the plans are sized based on the use of rigid steel conduit and 

THWN copper conductors.  If conductor type is changed the contractor shall be 
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responsible for resizing conduits to meet code.  In no case is conduit to be sized smaller 

than 3/4" trade diameter.

2. Low voltage wiring shall be installed in conduit, minimum 3/4" trade diameter.  

3. Conduits shall be tightly covered and well protected during construction using metallic 

bushings and bushing "pennies" to seal open ends.

4. In making joints in rigid steel conduit, ream conduit smooth after cutting and threading.

5. Clean any conduit in which moisture or any foreign matter has collected before pulling in 

conductors.  Paint all field threaded joints to prevent corrosion.

6. In all empty conduits or ducts, install an 1100 pound tensile strength polyethylene pulling 

rope.

7. Conduit systems shall be electrically continuous throughout.  Install code size, 

uninsulated, copper grounding conductors in all conduit runs, grounding conductor shall 

be bonded to conduit, equipment frames and properly grounded.

B. Layout:

1. All new conduits shall be concealed. Any field conditions that does not allow 

concealment of conduits shall be reviewed with the Architect prior to rough-in.

2. Locations of conduit runs shall be planned in advance of the installation and coordinated 

with concrete work, plumbing and framing. 

3. Where practical install conduits in groups in parallel vertical or horizontal runs and at 

elevations that avoid unnecessary off-sets.

4. Low voltage conduit shall be grouped separately and labelled every 10 ft interval as to 

system (i.e. fire, control, etc)

5. Exposed conduit shall be run parallel or at right angles to the centerlines of the columns 

and beams.

6. Conduits shall not be placed closer than 12 inches from a parallel hot water or steam line 

or three inches from such lines crossing perpendicular to the runs.

7. In long runs of conduit, provide sufficient pull boxes per NEC inside buildings to 

facilitate pulling wires and cables.  Support pull boxes from structure independent of 

conduit supports.  These pull boxes are not shown on the plans.

C. Supports:

1. All raceway systems shall be secured to building structures using specified fasteners, 

clamps and hangers spaced according to Code.

2. Support single runs of conduit using two hole pipe straps.  Where run horizontally on 

walls in damp or wet locations, install "clamp blocks" to space conduit off the surface.

3. Multiple conduit runs shall be supported using "trapeze" hangers fabricated from 3/8 inch 

diameter, threaded steel rods secured to building structures.  Fasten conduit to 

construction channel with standard two hole pipe clamps.  Provide lateral seismic bracing 

for hangers.

D. Installation

1. Locate and install anchors, fasteners, and supports in accordance with NECA "Standard 

of Installation".

2. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.

3. Do not drill or cut structural members.

4. Rigidly weld support members or use hexagon-head bolts to present neat appearance with 

adequate strength and rigidity.  Use spring lock washers under all nuts.

5. Install surface-mounted cabinets and panelboards with minimum of four anchors.

6. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1 

inch (25 mm) off wall.
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7. Use sheet metal channel to bridge studs above and below cabinets and panelboards 

recessed in hollow partitions.

E. Terminations and Joints

1. Raceways shall be joined using specified couplings or transition couplings where 

dissimilar raceway systems are joined.

2. Rigid conduit connection to enclosures shall be made by Myers type grounding hubs 

only.  EMT connections to enclosures shall be made with compression connector with 

grounding lock-nuts or bushings.

3. Conduit terminations exposed at weatherproof enclosures and cast outlet boxes shall be 

made watertight using appropriate connectors and hubs.Install expansion couplings where 

any conduit crosses a building separation or expansion joint

4. Install cable sealing bushings on all conduits originating outside the building walls and 

terminating in switchgear, cabinets or gutters inside the building.  Install cable sealing 

bushings or caulk conduit terminations in all grade level or below grade exterior pull, 

junction or outlet boxes.

F. Penetrations:

1. Furnish and install metal sleeves for all exposed interior conduit runs passing through 

concrete floors or walls.  Following conduit installation, seal all penetrations using non-

iron bearing, chloride free, non-shrinking, dry-pack, grouting compound.

2. Install specified watertight conduit entrance seals and membrane clamps at all below 

grade wall and floor penetrations.  Conduits penetrating exterior building walls and 

building floor slab shall be insulated rigid steel.

3. Conduits penetrating rated walls, floors, etc. shall be fireproofed.

3.05 CABLE AND WIRE INSTALLATION

A. Examination

1. Verify that interior of building has been protected from weather.

2. Verify that mechanical work likely to damage wire and cable has been completed.

3. Verify that raceway installation is complete and supported.

4. Verify that field measurements are as indicated.

B. Preparation

1. In existing conduits that will be reused, pull out existing conductors.  

2. Completely and thoroughly swab raceway before installing wire.

3. Use 50/50 solution of Simple Green.  Use CO2 to blow water and soap into conduit - let 

soak to break up dried out pulling compounds, then pull conductors.  Pull one conductor 

at a time if will not pull all out together.

C. General:

1. Conductors shall not be in conduit until all work of any nature that may cause injury is 

completed.  Care should be taken in pulling conductors that insulation is not damaged.  

U.L. approved non-petroleum base and insulating type pulling compound shall be used as 

needed.

2. All cables shall be installed and tested in accordance with manufacturer's requirements 

and warranty.

3. Block and tackle, power driven winch or other mechanical means shall not be used in 

pulling conductors of size smaller than AWG # 1.
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D. Splicing and Terminating:

1. All aspects of splicing and terminating shall be in accordance with cable manufacturer's 

published procedures.

2. Make up all splices in outlet boxes with connectors as specified herein with separate tails 

of correct color to be made up to splice.  Provide at least six (6) inches of tails packed in 

box after splice is made up.

3. All wire and cable in panels, control centers and equipment enclosures shall be bundled 

and clamped.

4. Encapsulate splices in exterior outlet, junction and pull boxes using insulating resin kits.  

All splices for exterior equipment in pump rooms shall be made up watertight.

5. Insulate mechanical compression taps AWG # 1/0 and larger using pre-molded, snap-on 

insulating boots or specified conformable insulating putty overwrapped with two half-

lapped layers of insulating tape.

E. Identification:

1. Securely tag all branch circuits, noting the purpose of each.  Mark conductors with vinyl 

wrap-around markers.  Where more than two conductors run through a single outlet, 

mark each circuit with the corresponding circuit number at the panelboard.

2. Color code conductors size #6 and larger using specified phase color markers and 

identification tags.

3. All terminal strips are to have each individual terminal identified with specified vinyl 

markers.

4. All identification shall be legible and readable after completion of installation.

3.06 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.

I. Install interconnecting conduit and wiring between devices and equipment to complete 

equipment wiring requirements.

3.07 INSTALLATION OF BOXES 

A. General:

1. Leave no un-used openings in any box.  Install close-up plugs as required to seal 

openings.

2. Exposed outlet boxes and boxes in damp or wet locations shall be cast metal with 

gasketed cast metal cover plates.
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B. Box Layout:

1. Outlet boxes shall be installed at the locations and elevations shown on the drawings or 

specified herein.  Make adjustments to locations as required by structural conditions and 

to suit coordination requirements of other trades.

2. Install junction or pullboxes where required to limit bends in conduit runs to not more 

than 360 degrees or where pulling tension achieved would exceed the maximum 

allowable for the cable to be installed.  Consult wire and cable manufacturer.

3.08 INSTALLATION OF WIRING DEVICES

A. General

1. Install all devices flushmounted unless otherwise noted on the drawings.  Comply with 

layout drawings for general locations. Consult Architect or Owner for locations that have 

conflict with other devices or manner not suitable for installation. Avoid place devices 

behind open doors.

2. Align devices horizontally and vertically.  Device plates shall be aligned vertically with 

tolerance of 1/16".  All four edges of device plates shall be in contact with the wall 

surface.

3. Mounting height as indicated on the drawings and according to ADA requirements.

4. Install device plates on all outlet boxes. Provide blank plates for all empty, spare, and 

boxes for future use.

5. Securely fasten devices into boxes and attach appropriate cover plates.

6. Caulk around edges or outdoor device plates and boxes when rough wall surfaces prevent 

raintight seal.  Use caulking materials approved by Architect/Engineer.

7. Fireproof around opening of devices located or penetrating firerated construction 

assemblies.

B. Identification

1. Label all outlets and switches. Mark each wiring device where circuits and panel supply 

is derived from.

2. All identification shall be legible and readable after completion of installation.

3.09 INSTALLATION OF FUSES AND DISCONNECT SWITCHES

A. Fuses shall be installed where noted on plans.  Sizes are based on design data provided by air 

conditioning mfg.  Listed or labeled equipment must be in accordance with instructions 

included in the listing or labeling.  Be sure to observe maximum branch circuit fuse size labels.

B. Disconnect switches shall be mounted on the units.  Coordinate with mechanical contractor to 

ensure switches are not mounted on a removable access panel.

C. Label each disconnect fuse with equipment tag as indicated in the single line diagram, or as 

directed.

3.10 ELECTRICAL EQUIPMENT GROUNDING

A. Ground non-current carrying metal parts of electrical equipment enclosures, frames, conductor 

raceways or cable trays to provide a low impedance path for line-to-ground fault current and to 

bond all non-current carrying metal parts together.  Install a ground conductor in each raceway 

system in addition to conductors shown.  Equipment ground conductor shall be electrically and 
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mechanically continuous from the electrical circuit source to the equipment to be grounded.  

Size ground conductors per NEC 250 unless larger conductors are shown on the drawings.

B. Grounding conductors shall be identified with green insulation, except where a bare ground 

conductor is specified.  Where green insulation is not available, on larger sizes, black insulation 

shall be used and suitably identified with green tape at each junction box or device enclosure.

C. Install metal raceway couplings, fittings and terminations secure and tight to insure good ground 

continuity.  Provide insulated  grounding bushing and bonding jumper where metal raceway is 

not directly attached to equipment metal enclosure and at concentric knock-outs.

D. Motors shall be connected to equipment ground conductors with a conduit grounding bushing 

and with a bolted solderless lug connection on the metal frame.

E. Conduit terminating in concentric knockouts at panelboards, cabinets and gutters shall have 

insulated grounding bushings and bonding jumpers installed interconnecting all such conduits 

and the panelboard cabinet, gutter, etc.

F. Performance:  Measure ground resistance, 25 Ohms or less.

3.11 BONDING

A. Bonding shall be provided to assure electrical continuity and the capacity to conduct safely any 

fault current likely to be imposed.

B. Bonding shall be in accordance with NEC Article 250, Part V

3.12 WORKMANSHIP

A. Preparation, handling, and installation shall be in accordance with manufacturer's written 

instructions and technical data particular to the product specified and/or accepted equal except 

as otherwise specified.  Coordinate work and cooperate with others in furnishing and placing 

this work.  Work to reviewed shop drawings for work done by others and to field measurements 

as necessary to properly fit the work.

B. Conform to the National Electrical Contractor's Association "Standard of Installation" for 

general installation practice. 

3.13 INSTALLATION

A. Install in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 26 51 19 

LED INTERIOR LIGHTING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes the following types of LED luminaires:

1. Refer to lighting fixture schedule on drawings

1.03 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color Rendering Index.

C. Fixture: See "Luminaire."

D. LED: Light-emitting diode.

E. Lumen: Measured output of lamp and luminaire, or both.

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.04 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Arrange in order of luminaire designation.

2. Include data on features, accessories, and finishes.

3. Include physical description and dimensions of luminaires.

4. Include emergency lighting units, including batteries and chargers.

5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.

6. Photometric data and adjustment factors based on laboratory tests, complying with IES 

"Lighting Measurements Testing and Calculation Guides" for each luminaire type.

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 

laboratory with a current accreditation under the National Voluntary Laboratory 

Accreditation Program for Energy Efficient Lighting Products.
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b. Testing Agency Certified Data: For indicated luminaires, photometric data 

certified by a qualified independent testing agency. Photometric data for remaining 

luminaires shall be certified by manufacturer.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection.

3. Include diagrams for power, signal, and control wiring.

C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

1.05 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 

following items are shown and coordinated with each other, using input from installers of the 

items involved:

1. Luminaires.

2. Suspended ceiling components.

3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the 

plane of the luminaires.

4. Structural members to which equipment and or luminaires will be attached.

5. Initial access modules for acoustical tile, including size and locations.

6. Items penetrating finished ceiling, including the following:

a. Other luminaires.

b. Air outlets and inlets.

c. Sprinklers.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.

C. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements.

D. Product Certificates: For each type of luminaire.

E. Product Test Reports: For each type of luminaire, for tests performed by manufacturer and 

witnessed by a qualified testing agency.

F. Sample warranty.
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1.06 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 

and maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.07 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 

laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 

agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 

defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 

Lighting Products, and complying with the applicable IES testing standards.

C. Provide luminaires from a single manufacturer for each luminaire type.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 

before shipping.

1.09 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 

fail in materials or workmanship within specified warranty period.

B. Warranty Period:  Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined 

according to ASCE/SEI 7.

B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.

1. The term "withstand" means "the luminaire will remain in place without separation of 

any parts when subjected to the seismic forces specified and the luminaire will be fully 

operational during and after the seismic event."

C. Ambient Temperature:  41 to 104 deg F.

1. Relative Humidity: Zero to 95 percent.
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D. Altitude: Sea level to 1000 feet.

2.02 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application.

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 

where they will be readily visible to service personnel, but not seen from normal viewing angles 

when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.

b. Lamp diameter, shape, size, wattage, and coating.

c. CCT and CRI.

C. Recessed luminaires shall comply with NEMA LE 4.

D. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 

class and division of hazard by an NRTL.

E. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM Global.

F. California Title 24 compliant.

2.03 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.

2. Sheet metal components shall be steel unless otherwise indicated.

3. Form and support to prevent warping and sagging.

B. Steel:

1. ASTM A 36/A 36M for carbon structural steel.

2. ASTM A 568/A 568M for sheet steel.

C. Stainless Steel:

1. 1. Manufacturer's standard grade.

2. 2. Manufacturer's standard type, ASTM A 240/240 M.

D. Galvanized Steel: ASTM A 653/A 653M.

E. Aluminum: ASTM B 209.
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2.04 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 

components are acceptable if they are within the range of approved Samples and if they can be 

and are assembled or installed to minimize contrast.

2.05 LUMINAIRE SUPPORT

A. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 

same as luminaire.

B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gauge.

C. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

D. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 

threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before luminaire installation.

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

3.02 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 

construction is sufficiently complete, clean luminaires used for temporary lighting and install 

new lamps.

3.03 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

C. Install lamps in each luminaire.

D. Supports:

1. Sized and rated for luminaire weight.
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2. Able to maintain luminaire position after cleaning and relamping.

3. Provide support for luminaire without causing deflection of ceiling or wall.

4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

E. Flush-Mounted Luminaires:

1. Secured to outlet box.

2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire.

3. Trim ring flush with finished surface.

F. Wall-Mounted Luminaires:

1.  Attached using through bolts and backing plates on either side of wall.

2. Do not attach luminaires directly to gypsum board.

G. Suspended Luminaires:

1. Ceiling Mount: 

a. Two 5/32-inch- diameter aircraft cable supports adjustable to length identified by 

engineer.  Refer to lighting fixture schedule for height and coordinate with 

architect.

b. Pendant mount with 5/32-inch- diameter aircraft cable supports adjustable tolength 

identified by engineer.  Refer to lighting fixture schedule for height and coordinate 

with architec.

2. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

3. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 

oscillations. Support outlet box vertically to building structure using approved devices.

4. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing or 

rod for suspension for each unit length of luminaire chassis, including one at each end.

5. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 

to building structure.

H. Ceiling-Grid-Mounted Luminaires:

1. Secure to any required outlet box.

2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four 

locations, spaced near corners of luminaire.

3. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of four locations, spaced near corners of luminaire.

I. Comply with requirements in Section 26 0519 "Low-Voltage Electrical Power Conductors and 

Cables" for wiring connections.
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3.04 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 26 0553 "Identification for Electrical Systems."

3.05 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 

Verify transfer from normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.

C. Prepare test and inspection reports.

3.06 STARTUP SERVICE

A. Comply with requirements for startup specified in Section 26 0943.16 "Addressable-Luminaire 

Lighting Controls."

B. Comply with requirements for startup specified in Section 26 0943.23 "Relay-Based Lighting 

Controls."

3.07 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 

conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 

Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 

defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION
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SECTION 27 00 00

GENERAL COMMUNICATIONS REQUIREMENTS

PART 1 - GENERAL

1.1 STANDARD REQUIREMENTS

A. The Contractor will provide all items that are not indicated as Owner-Provided, and work 

indicated on the drawings and all items and work called for in Division 27 of the specifications 

in accordance with the conditions of Contract.  This includes all incidentals, equipment, 

appliances, services, hoisting, scaffolding, supports, tools, supervision, labor, consumable items, 

fees, licenses, etc. necessary to provide the complete structured cabling and support system 

pathways and spaces as described herein.

B. It is the intent of the drawings and specifications to provide and install a structured cabling 

infrastructure including partial build-out of existing IDF on the basement level of the building.

C. These specifications and drawings are the Communication Systems Construction documents. 

Actual installations shall be as indicated on these drawings and in these specifications. 

Requirements and details stated in the specifications shall govern if they differ from the 

drawings. 

D. The Contractor shall submit shop drawings, samples, requests for information (RFIs), or other 

submittals to the Owner’s Representative. 

E. Use the following abbreviations for discernment within the drawings and specifications:

1. ASA - American Standards Association.

2. EIA/TIA - Electronic Industries Association/Telecommunications Industries Association.

3. FCC - Federal Communications Commission.

4. NEC -National Electrical Code.

5. NFPA -National Fire Protection Association.

6. UBC - Uniform Building Code.

7. UL - Underwriters Laboratories.

F. Use the following definitions for discernment within the drawings and specifications:

1. “Cabling” means the inclusion of all fittings, communications cabling (horizontal station 

and backbone copper), connectors, patch panels, patch cables, labeling, testing, as-built 

drawings, cabling schedules and all other items necessary and/or required in connection 

with such work.

1.2 TELECOMMUNICATIONS WORK INCLUDED

A. The work covered by these Specifications includes the construction described herein and on the 

drawings, including all labor necessary to perform and complete such construction, all materials 

and equipment incorporated or to be incorporated in such construction, and all services, 
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facilities, tools and equipment necessary or used to perform and complete such construction.  

The scope of this work includes, providing the following:

1. Partial build-out of basement IDF, including:

a. Placement of telecommunications rack accessories.

b. Labeling of all station cabling and conduit sleeves.

2. Station cabling with all associated termination hardware and associated vertical and 

horizontal cable troughs.  Four-pair copper station cable shall have a maximum length of 

295 feet from the T568B configured jack to the connector block on the termination 

hardware. Provide labeling and testing as specified.

3. Labeling all telecom conduits, sleeves, and cable trays per the label tags on the telecom 

drawings and in the Telecom Labeling spec section.

4. Fire stopping all copper cables in conduits that route through rated partitions, floors and 

terminate open-ended.

5. Fire stopping all copper cables in cable trays that route through rated partitions.

6. Firestopping all telecom conduits, sleeves and conduits to the point where cable can be 

installed in the future without impacting the firestopping installation.

7. Build out of outside plant pathway infrastructure including conduits and vaults with 

labeling and testing as specified.

8. Preparation and submission of samples, shop drawings, testing reports, as-built drawings, 

as-built cable schedules and documentation as described in Specification Sections.

1.3 RELATED WORK NOT INCLUDED IN THIS SECTION 

A. Cutting, patching, and painting as required.

1.4 STANDARDS

A. Except as modified by governing codes and by the Contract Documents, comply with the 

applicable Standards indicated in Division 27 specifications.

1. Design, manufacture, test, and install the project’s data cabling systems in accordance to 

industry standards, manufacturer’s requirements and in accordance with NFPA 70 

(National Electric Code), state codes, local codes, requirements of authorities having 

jurisdiction, and particularly the most recent editions of the following standards and 

specifications.

B. ANSI/TIA-568-C.0, Generic Telecommunications Cabling for Customer Premises, and its 

published addenda. 

C. ANSI/TIA-568-C.1, Commercial Building Telecommunications Cabling Standard, and its 

published addenda. 

D. ANSI/TIA-568-C.2, Copper Cabling Components Standard, and its published addenda. 

E. ANSI/TIA/EIA-569-B, Commercial Building Standard for Telecommunications Pathways and 

Spaces, and its published addenda 
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F. ANSI/TIA/EIA-606-A, Administration Standard for the Telecommunications Infrastructure of 

Commercial Buildings, and its published addenda 

G. ANSI/J-STD-607-A, Commercial Building Grounding (Earthing) and Bonding Requirements 

for Telecommunications, and its published addenda. 

H. Building Industries Consulting Services International (BICSI) Telecommunications Distribution 

Methods Manual (TDMM) 

I. ANSI/TIA-942, Telecommunications Infrastructure Standard for Data Centers, and its 

published addenda.

1.5 QUALITY ASSURANCE

A. All materials furnished shall be new and unused and free from defects.  All materials used shall 

bear the Underwriters Laboratories label, provided a standard has been established for the 

material in question.

B. All products and materials to be clean, free of defects, and free of damage and corrosion.

1.6 SUBMITTALS

A. General:

1. Refer to Division 1 for General Conditions relating to submittals. 

2. Coordinate submittal preparation with performance of construction activities, purchasing, 

fabrication, delivery, other submittals and related activities.  Transmit in advance of 

performance of related activities to avoid delay.

3. Coordinate transmittal of different submittals for related elements so processing will not 

be delayed by the need to review different submittals concurrently for coordination.  The 

Owner’s Representative reserves the right to withhold action on a submittal requiring 

coordination until related submittals are received.

B. Samples, drawings, specifications, catalogs, etcetera submitted to the Owner’s Representative 

for review, shall be properly labeled indicating specific service for which material or equipment 

is to be used.

C. Catalogs, pamphlets, or other documents submitted to the Owner’s Representative to describe 

items on which review is being requested, shall be specific; and identification in catalog, 

pamphlet, etcetera of items submitted shall be made clearly in ink.  Data of a general nature will 

not be accepted.

D. Product Data:

1. Manufacturers’ product data shall consist of illustrations, schedules, performance charts, 

instructions, brochures, diagrams and other information furnished by the Contractor to 

illustrate a material, product, or system for some portion of the work.

2. Collect product data into a single submittal for each Specification Section.  Mark each 

copy to show applicable choices and options.  Where product data includes information 
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on several products, some of which are not required, mark copies to indicate the 

applicable information.

3. Any requests for substitutions of equipment or materials from manufacturers not on the 

base bid manufacturers list must be submitted and approved prior to submitting the 

product data.  Only specified or accepted manufacturers or suppliers shall appear in the 

Product Data Submittal per the requirements of Division 1 Specification.

4. The complete Product Data Submittal must be reviewed and accepted by the Owner’s 

Representative prior to submittal of shop drawings.  No shop drawings will be processed 

without an accepted Product Data Submittal.

5. The Product Data Submittal shall include manufacturers’ original literature for all 

materials, systems and equipment as listed herein.  Copies will be acceptable only with 

prior written approval.

E. Shop Drawings:

1. Shop drawings include drawings, diagrams, schedules and other data specially prepared 

for the work to illustrate details of the work as required.

2. Submit shop drawings and manufacturers’ data for the following items in accordance 

with the Contract Documents and the Division 2 of Specification Sections:

a. Fire stopping systems to be used - provide sheet from the UL Fire Resistance 

Directory.

3. All drawings shall be submitted 15 working days in advance of field installation to allow 

ample time for review and re-submittal as may be required.  All submittals shall be 

complete and contain all required and detailed information.

4. Do not reproduce Contract Documents or copy standard information as the basis of shop 

drawings.

5. Acceptance of any submitted data or shop drawings for materials, equipment, devices, 

arrangement and layout shall not relieve Contractor from responsibility of furnishing 

same of proper dimensions and weight, capacities, sizes, quantity, quality and installation 

details to perform efficiently the requirements and intent of the Contract.  Such 

acceptance shall not relieve Contractor from responsibility for errors, omissions or 

inadequacies of any sort on submitted data or shop drawings.

6. Each shop drawing shall contain job title and reference to the applicable Drawing and 

Specification article.

7. Individual shop drawing submittals shall be provided for each specific material, system 

or equipment as identified herein.  Submittals provided other than in this manner will be 

returned without review.

F. Samples:

1. Samples as requested shall be physical examples which represent materials, equipment or 

workmanship, and which establish standards by which the work will be judged.  Samples 

will not be returned to the Contractor.

2. Ten working days after Notice To Proceed, samples of the materials identified in the 

individual system Specification Sections as requiring samples shall be submitted to 

Owner’s Representative for approval of materials proposed for the work.

G. Daily Construction Log:
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1. Prepare and maintain a daily construction log concerning events at the site.  Submit 

duplicate copies to the Owner’s Representative at weekly intervals.

2. Daily report to include, as a minimum, the following information:  List of manpower on 

the site, list of Subcontractors (if any) on the site, change orders received and/or 

implemented, partial completions, accidents, stoppages, delays, shortages, and losses.

3. In addition to the above, submit a weekly progress report to the Owner’s Representative.  

This progress report must include, as a minimum:

a. An estimate of the percentage of completion of work to date

b. An estimate of the percentage of work to be completed during the next 2-week 

period

c. A discussion of any conditions that in the Contractor's view might cause the work 

not to be completed on time.

H. Requests for Substitutions:

1. All requests for product substitutions shall be deposited at the location identified in the 

Bid Form, on or before the Product Substitution Deadline. No further substitutions shall 

be allowed following said Deadline except those deemed, in the Owner’s Representatives 

sole opinion, to be necessary because (i) previously specified or approved manufactured 

products are no longer manufactured, (ii) of Owner initiated change orders, or (iii) it is in 

the best interest of the Owner to accept such substitutions. Refer to Division 1 

Specifications Sections.

1.7 DELIVERY, STORAGE AND HANDLING

A. Delivery of materials:  Deliver materials in containers or wrap to protect the material from 

damage.  All containers and/or deliveries shall be fully identified with Contractor’s name, 

project number, manufacturer’s name, trade name, product type, quantity, size and color.

B. Storage of materials, equipment and fixtures:  Store materials suitably sheltered from the 

elements, but readily accessible for inspection until installed.  Store all items subject to moisture 

damage in dry, heated spaces.  Provide space requirements for storage in submittals list.  

C. Unless approved in advance by the Owner’s Representative, set out materials for day use only.

1.8 IDENTIFICATION

A. The Contractor is responsible for the labeling of all cabling, cable terminations at jacks, cable 

terminations at faceplates and terminations.  See Specification Section 270553 – Identification 

for Communication Systems.

B. The Contractor shall coordinate physical labeling and nameplate requirements with the Owners 

Representative prior to placing labeling.

C. Under no condition shall consumer-grade labeling systems (Dymo, Brother P-Touch or equal) 

or labels be used for permanent labeling on this project.  Contractor shall replace any items 

identified with consumer-grade labeling systems at no cost to the Owner.
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1.9 COORDINATION OF THE WORK

A. Carefully check space requirements with other trades and the physical confines of the area of 

work to ensure that all materials can be installed in the spaces allotted thereto, including areas 

above finished suspended ceilings.  Make modifications to the work as required and approved 

by Owner Representative.

B. Transmit to other trades in a timely manner all information required for work to be provided 

under their respective sections.  Where such needs are known in advance, transmit data a 

minimum of 15 days prior to the time it is needed for installation or fabrication.

C. Wherever work interconnects or interacts with work of other trades, coordinate with other trades 

to ensure that all trades have the information necessary for proper installation of all connections 

and equipment.  Identify all items of work that require access so that the ceiling trade will know 

where to install access doors and panels.

D. When possible, coordination with other trades shall take place prior to, and be indicated on, 

shop drawing submittals.

E. Due to the type of installation, a fixed sequence of operations is required to properly install the 

complete systems.  Coordinate and schedule work with the General Contractor.

F. Attend all construction meetings, at the project site or other locations, as requested by the 

General Contractor.

G. Coordination and completion of the work in a timely manner is critical to the overall success of 

the project.  

H. Completion of the Telecom activities, including final testing and system functionality, will 

require coordination with the General Contractor in order to allow for network equipment 

installation by others that meet the overall construction project requirements. This will require 

coordination for IDF buildout, including sheetrock installation, wall finishes and plywood 

backboards, as well as other items, in advance of the normal sequence of activities. The 

Contractor will need to work with the General Contractor to determine the IDF buildout element 

start dates that allow cable to be pulled into Telecommunications rooms that are ready to 

receive them. The Contractor will not be allowed to pull cables into shell spaces and coil them 

for future placement and termination. 

1.10 CODES, REGULATIONS AND STANDARDS

A. The installation shall be in compliance with the State of California Title 24 Requirements of the 

National Electrical Code, UBC, OSHA, EIA/TIA standards, and the rules, regulations and 

requirements of Federal Communications Commission.

B. The installation shall comply fully with all and state laws and ordinances, regulations and codes 

applicable to the installation.

C. Electrical and building codes may be more restrictive than the recommendations of this practice. 

Follow the most restrictive code or recommendations.  Contractor is required to be familiar with 

such codes.



General Office Customer Center Renovation AC Transit Contract #2016-1349D

(IR Contract #2016-077-01)

AC Transit GENERAL COMMUNICATIONS REQUIREMENTS   Page 7 of 12 11/18/2019

Oakland, CA

D. All equipment shall be equal to or exceed the minimum requirements of NEMA, IEEE, ASTM, 

ANSI and Underwriters Laboratories, as applicable.

E. Should any change in plans or specifications are required to comply with governmental 

regulations, the Contractor is to notify the Owner’s Representative at the time of submittal.

F. Generally accepted industry standards, as well as manufacturers’ written installation 

instructions, will be used for in-process quality control and as a basis for final acceptance of the 

installation.

1.11 SPECIAL CONDITIONS

A. All standards, specifications, drawings and codes referred to herein shall be considered a part of 

these Specifications.

B. All fees, permits and services of inspection authorities shall be obtained and paid for by the 

Contractor.  The Contractor shall cooperate fully with utility companies with respect to their 

services. The Contractor shall include in his/her price any costs to be incurred relative to the 

installation of the system described herein.

1.12 INSPECTIONS, GUARANTEES AND WARRANTEES

A. After the installation is complete, in addition to any other required testing or inspection in 

Communication System Specification Sections and at such times as the Owner’s Representative 

directs, the Contractor shall be present while the Owner’s Representative conducts a review and 

inspection of the telecommunications structured cabling infrastructure.  The installation shall be 

demonstrated to be in accordance with the requirements of these specifications.  Any defects 

revealed shall be promptly corrected. 

B. All work and all items of equipment and materials shall be guaranteed as shown in Division 1 of 

the General Conditions.  The Contractor shall be notified in writing of any defective items and 

shall repair or replace such items promptly without cost to the Owner.

C. Provide a single written Guarantee stating that all portions of the work are in accordance with 

Contract requirements.  Guarantee all work against faulty and improper material and 

workmanship for a MINIMUM period of 1 year from date of final written acceptance by the 

Owner, except that where guarantees or warranties for longer terms are specified herein, such 

longer term to apply.  Within 24 hours after notification, correct any deficiencies that occur 

during the guarantee period at no additional cost to Owner, all to the satisfaction of the Owner’s 

Representative.  Guarantee shall be submitted prior to contract closeout, in accordance with the 

procedures outlined in Division 1.

D. The contractor shall be certified by the manufacturer of the products in the structured cabling 

system to provide a warranty.

1.13 SUBSTITUTIONS 

A. Refer to Division 1 Specification. 
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B. Intent of specifications:

1. Where specified only by reference standards, select any product meeting standards by 

any manufacturer.

2. Where specified by naming one or more products or manufacturers and “or equal”, use 

the first named product.  Any of the listed products may be utilized.  “Or equal” products 

will be treated as substitutions and shall be submitted as such.  Drawings may be based 

on equipment configuration of a particular manufacturer; make changes required to 

accommodate configuration of the actual equipment supplied at no expense to the Owner.

3. Where specified by naming only one product and manufacturer there is no option and no 

substitution will be allowed.  

C. Submit requests for substitutions within 10 days of Notice to Proceed, or sooner if required to 

maintain schedules.  

D. Acceptance of substitutions is at Owner’s Representatives discretion based on his/her 

experience and judgment.  Submit sufficient information to show that proposed substitute is 

equal to the item specified.  

1. Make changes needed to accommodate the substitution at no expense to the Owner, 

including work under other divisions.  

PART 2 - PRODUCTS

2.1 MATERIALS

A. All products and materials shall be new, clean, free of defects and free of damage and corrosion.

B. Ship and store all products and materials in a manner that will protect them from damage, 

weather and entry of debris.  If items are damaged, do not install, but take immediate steps to 

obtain a replacement.  Repairs of damaged goods will only be permitted with prior written 

permission of the Owner’s Representative.

2.2 COMPONENTS

A. The equipment and cable types specified in the appropriate specification sections or on the 

drawings shall be provided unless other provisions are made in accordance with this Section.

B. Part numbers and product codes in these Specifications are correct at time of writing.  

Manufacturers may, however, change part numbers and product codes on short notice.  In cases 

where part numbers or product codes differ from technical specifications for a particular 

product, provide products meeting the minimum technical specifications of the products in the 

Specifications.  The Contractor shall notify the Owner’s Representative of any product code 

and/or part number changes on the material list submittal.

C. Product consistency:  Any given item of equipment or material shall be the product of one 

manufacturer throughout the facility.  Multiple manufacturers of any one item will not be 

permitted, unless specifically noted otherwise. 
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2.3 LABELING AND IDENTIFICATION

A. Equipment racks, shelves, blocks, structured cabling, faceplates, backbone cabling etc., which 

will be accessed, used, or which may require attention on the part of the Owner or the Owner’s 

Representative to maintain, expand, inspect or augment during the course of this project and 

during the life of the system shall be labeled.  This shall include parts and components provided 

by the Contractor and parts and components provided by others for use with construction and 

implementation of the telecommunications structured cabling support system.  The labeling 

locations identified in these Specification Sections and drawings represent a minimum of the 

labeling required.  See Specification Section 270553 – Identification for Communications 

Systems.

B. The labeling shall conform, at a minimum, to EIA/TIA-606 standards.

PART 3 - EXECUTION

3.1 STAFFING

A. Simultaneously with submittal of signed Agreement, Contractor shall submit the Staffing Plan, 

which was submitted and accepted during prequalification process for review by the Owner’s 

Representative.  Any deviation between the approved Staffing Plan and the prequalification 

Staffing Plan will need to be reviewed and accepted by the Owner’s Representative. 

B. The Contractor shall revise and re-submit the proposed Staffing Plan as required for acceptance 

by Owner’s Representative.

C. Acceptance of the Contractor's Staffing Plan the by Owner’s Representative shall be a condition 

precedent to the making of any progress payment for work performed beyond fifteen (15) days 

from the date of commencement as specified in the Notice To Proceed.

D. The Contractor shall keep a qualified, named telecommunications Superintendent on-site and in 

charge of the telecommunications work at all times when such telecommunications work is 

being performed.  The Superintendent shall be approved by the Owner’s Representative and 

will be replaced if the Owner’s Representative finds him/her to be unsatisfactory.

E. The Contractor shall provide a supervisory work force sufficient to maintain the efficient 

performance of the Contractor’s work force.  The Contractor shall designate in writing to the 

Owner’s Representative a dedicated full-time foreman as contact for resolution of problems, job 

coordination, additions, changes, etc., who shall be present in the field at all times during the 

performance of the work.  The Contractor's Superintendent shall have full authority to represent 

the Contractor in making decisions and executing the work.

F. Employ crafts personnel and installers possessing the necessary licenses, permits and 

certifications to install the structured cabling utilized in this project. 

G. The Contractor shall use only skilled, experienced and reliable workers and, upon written 

request of the Owner’s Representative, shall immediately discontinue the services of anyone 

employed on this project and shall immediately replace the worker with a worker of similar or 

greater skills, training and experience.
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H. All crafts personnel shall be fully licensed and qualified to perform the work designated herein 

and be knowledgeable of the following:

1. EIA/TIA-568B - Commercial Building Telecommunications Cabling Standard 

(ANSI/EIA/TIA-569-90)

2. EIA/TIA-569 - Commercial Building Standard for Telecommunications Pathways and 

Spaces (ANSI/EIA/TIA-569-90)

3. EIA/TIA-606 - Labeling and Marking Standards for Cables and Pathways.

I. The Contractor is responsible for providing installers with the required tools to perform each 

activity.  Installers shall be adequately trained in the use of all tools prior to beginning work.  

Tools must be maintained in good working order.  The Owner’s Representative reserves the 

right to review the tool lists and tool maintenance procedures of the Contractor.  Tools deemed 

unserviceable by the Owner’s Representative shall be replaced immediately.

J. Coordinate storage and work space requirements with the Owner.

3.2 TELECOMMUNICATIONS SUPERINTENDENT

A. In addition to requirements of General Conditions:

1. Superintendent approved for this Project shall be able to read, write, and verbally 

communicate fluently in English.

2. Superintendent may not perform the work of any trade, pick up materials, or perform any 

work not directly related to the supervision and coordination of the telecommunications 

work at the Project site when work is in progress.

3.3 ORGANIZATION OF WORK

A. The work called for in these Specifications shall be carried on simultaneously with the work of 

other trades in a manner such as not to delay the overall progress of the work.  The Contractor 

shall furnish promptly to other trades involved in the project all information and measurements 

relating to the work which they may require and cooperate with them in any way necessary to 

assure the orderly, efficient and harmonious execution of all work. 

B. In order to meet the schedule requirements for Telecommunication Room build-out, cable 

pulling, termination, labeling and testing, it will be necessary to complete the interior 

construction and finish in the IDF, in advance of other interior areas. The Contractor shall 

confirm that the finishing of these rooms, including wall and floor finish, plywood installation 

and painting, will be scheduled in a manner that allows adequate time to tie the 

telecommunication work correctly to the project completion. 

C. The Contractor shall provide the level of staffing necessary to meet all construction schedules.

D. The Contractor shall maintain a complete file of shop drawings and other submittals on the job 

site at all times.  These shop drawings and submittals shall be made available to the Owner’s 

Representative at his request.
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E. All work shall remain accessible so as to permit the Owner’s Representative to observe the 

work during the course of construction.

F. When directed by the Owner’s Representative, the Contractor shall, at no extra charge, make 

reasonable modifications in the layout as needed to prevent conflict with work of other trades or 

for proper compliance with the design intent, or to meet city and county codes.

3.4 INSTALLATION

A. Examine and compare the IDF drawings and specifications with the jobsite conditions; report 

any discrepancies to the Owner’s Representative.  Obtain from the Owner’s Representative 

written instructions for any changes necessary in the work.  Where discrepancies are found 

during the bid process, the most stringent requirements must be included in bid.

B. Install and coordinate the IDF work in cooperation with other disciplines and operational 

equipment.  Before installation, make proper provisions to avoid interference in a manner 

accepted by the Owner’s Representative.  All repairs or changes required in the work of the 

Contractor which are caused by the Contractor’s neglect, shall be made by the Contractor at the 

Contractor’s expense.

3.5 PROTECTION OF WORK AND PROPERTY

A. The Contractor shall maintain and protect all equipment, materials, and tools from loss or 

damage from all causes until final acceptance by the Owner’s Representative.  Keep all items 

protected before, during and after installation.

B. The Contractor shall be responsible for the receipt, safe storage and delivery of materials and 

equipment to the job site.  Materials and equipment subject to damage by natural elements shall 

be stored in a weather-tight enclosure.

C. The Contractor shall not store or place material on floors in excess of the floors' designed load 

limits as specified by the Owner’s Representative.  The Contractor is responsible for obtaining 

such specifications before beginning any work.

D. The Contractor shall assume full responsibility for any damage or defacement they cause to any 

other trades’ finished work and shall remedy any such damage or defacement at the contractor’s 

expense as required as soon as possible. 

E. The Contractor’s crew shall perform daily clean-up of their own debris in their work area.  All 

debris shall be placed in the containers and/or locations as directed by the Owner’s 

Representative.

F. Maintain unobstructed paths of egress out of the work area.

3.6 AS-BUILT DOCUMENTS

A. During construction, the Contractor shall keep an accurate record of all deviations between the 

work as shown on the Schedules and drawings and that which is actually installed.
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B. Upon completion of work and acceptance by Owner’s Representative, provide reproducible as-

built drawings and documentation as described within these Specifications.  

C. The as-built drawings shall be provided of floor plans showing locations of Telecom 

Distribution Room, sizes and routing of conduit and cable tray, and types and locations of 

installed firestop systems.  See the individual Specification Sections for more detail.  Submit the 

as-built drawings as AutoCAD Release 2012 or later files, plus 2 sets of reproducible plots. See 

Drawing Sheet for a sample of the requirements for as-built drawings.

3.7 ACCEPTANCE

A. Resolve issues brought forth on Field Observation Reports and Punch Lists to the Owner’s 

Representative’s satisfaction.  Provide Punch Lists with each line item intended to be completed 

by Contractor prior to back check by Owner’s Representative. 

B. All specified scope of work indicated on the telecom drawings and specifications shall be 

complete.

C. All Submittals required in the specifications shall have been corrected and reviewed by the 

Owner’s Representative.

D. As-built drawings shall have been submitted for review and all review comments and 

deficiencies shall have been resolved.  Final As-builts shall have been submitted, reviewed and 

found to meet the requirements of the specifications.

E. Copper cable test results accompanied by as-built copper cable sheath and pair schedules shall 

have been submitted for review and all review comments and deficiencies shall have been 

resolved.  Final test results shall have been submitted, reviewed and found to meet the 

requirements of the specifications.

END OF SECTION 27 00 00
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SECTION 27 05 28

PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal conduits and fittings.

2. Nonmetallic conduits and fittings.

3. Hooks.

4. Boxes, enclosures, and cabinets.

1.3 DEFINITIONS

A. ARC: Aluminum rigid conduit.

B. GRC: Galvanized rigid conduit.

C. IMC: Intermediate metal conduit.

D. RTRC: Reinforced thermosetting resin conduit.

1.4 ACTION SUBMITTALS

A. Product data for the following:

1. Hooks.

B. Shop Drawings:

1. For custom enclosures and cabinets. Include plans, elevations, sections, and attachment 

details.

2. Show fabrication and installation details of cable trays, including plans, elevations, and 

sections of components and attachments to other construction elements. Designate 

components and accessories, including clamps, brackets, hanger rods, splice-plate 

connectors, expansion-joint assemblies, straight lengths, and fittings.

3. Cable tray layout, showing cable tray route to scale, with relationship between the tray 

and adjacent structural, electrical, and mechanical elements. Include the following:
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a. Vertical and horizontal offsets and transitions.

b. Clearances for access above and to sides of cable trays.

c. Vertical elevation of cable trays above the floor or bottom of ceiling structure.

d. Load calculations to show dead and live loads as not exceeding manufacturer's 

rating for tray and its support elements.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of pathway groups with common supports.

2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports.

3. Underground ducts, piping, and structures in location of underground enclosures and 

handholes.

4. Scaled cable tray layout and relationships between components and adjacent structural, 

electrical, and mechanical elements.

5. Vertical and horizontal offsets and transitions.

6. Clearances for access above and to side of cable trays.

7. Vertical elevation of cable trays above the floor or below bottom of ceiling structure.

B. Seismic Qualification Data:  Provide seismic bracing for all pathway racks, enclosures, 

cabinets, equipment racks, and their mounting provisions, including those for internal 

components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which certification is based and 

their installation requirements.

4. Detailed description of conduit support devices and interconnections on which 

certification is based and their installation requirements.

C. Source quality-control reports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS

A. Description: Metal raceway of circular cross section with manufacturer-fabricated fittings.

B. General Requirements for Metal Conduits and Fittings:

1. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, 

and marked for intended location and application.

2. Comply with TIA-569-D.
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C. GRC: Comply with ANSI C80.1 and UL 6.

D. ARC: Comply with ANSI C80.5 and UL 6A.

E. IMC: Comply with ANSI C80.6 and UL 1242.

F. PVC-Coated Steel Conduit: PVC-coated.

1. Comply with NEMA RN 1.

2. Coating Thickness: 0.040 inch, minimum.

G. EMT: Comply with ANSI C80.3 and UL 797.

H. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70.

2. Fittings for EMT:

a. Material:  Steel.

b. Type:  Compression.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated 

for environmental conditions where installed, and including flexible external bonding 

jumper.

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 

overlapping sleeves protecting threaded joints.

I. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 

having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 

protect threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS AND FITTINGS

A. Description: Nonmetallic raceway of circular section with manufacturer-fabricated fittings.

B. General Requirements for Nonmetallic Conduits and Fittings:

1. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended 

location and application.

2. Comply with TIA-569-D.

C. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated.

D. Rigid HDPE: Comply with UL 651A.

E. Continuous HDPE: Comply with UL 651A.

F. RTRC: Comply with UL 2515A and NEMA TC 14.
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G. Fittings: Comply with NEMA TC 3; match to conduit or tubing type and material.

H. Solvents and Adhesives: As recommended by conduit manufacturer.

2.3 HOOKS

A. Description: Prefabricated sheet metal cable supports for telecommunications cable.

B. Manufacturer or equal

1. Erico nVent CADDY Cat HP J-Hook System

C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 

application.

D. Comply with TIA-569-D.

E. stainless steel.

F. J shaped.

2.4 BOXES, ENCLOSURES, AND CABINETS

A. Description: Enclosures for communications.

B. General Requirements for Boxes, Enclosures, and Cabinets:

1. Comply with TIA-569-D.

2. Boxes, enclosures, and cabinets installed in wet locations shall be listed and labeled as 

defined in NFPA 70, by an NRTL, and marked for use in wet locations.

3. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box.

4. Device Box Dimensions:  4-11/16 inches square by 2-1/2 inches deep.

5. Gangable boxes are allowed.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 

aluminum with gasketed cover.

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

F. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, with continuous-hinge 

cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

2. Nonmetallic Enclosures:

a. Material:  Plastic.

b. Finished inside with radio-frequency-resistant paint.
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3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

G. Cabinets:

1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Key latch to match panelboards.

4. Metal barriers to separate wiring of different systems and voltage.

5. Accessory feet where required for freestanding equipment.

6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application.

7. Testing machine pressure gages shall have current calibration certification complying 

with ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

3.1 PATHWAY APPLICATION

A. Outdoors: Apply pathway products as specified below unless otherwise indicated:

1. Exposed Conduit: IMC

2. Concealed Conduit, Aboveground: EMT

3. Underground Conduit: RNC, Type EPC-80-PVC, direct buried.

4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply pathway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT

2. Exposed, Not Subject to Severe Physical Damage: EMT

3. Exposed and Subject to Severe Physical Damage: IMC. Pathway locations include the 

following:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

c. Mechanical rooms.

4. Concealed in Ceilings and Interior Walls and Partitions: EMT

5. Damp or Wet Locations: IMC

6. Pathways for Concealed General-Purpose Distribution of Communications Cable: 

Plenum-type, communications-cable pathway or EMT.

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel units in institutional and commercial kitchens and damp or wet locations.

C. Minimum Pathway Size: 1-1/4-inch trade size for copper and aluminum cables.

D. Pathway Fittings: Compatible with pathways and suitable for use and location.



General Office Customer Center Renovation AC Transit Contract #2016-1349D

(IR Contract #2016-077-01)

AC Transit PATHWAY FOR COMMUNICATIONS SYSTEMS   Page 6 of 9 11/18/2019

Oakland, CA

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 

otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 

type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 

installing conduits and fittings. Use sealant recommended by fitting manufacturer and 

apply in thickness and number of coats recommended by manufacturer.

3. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

3.2 INSTALLATION

A. Comply with the following standards for installation requirements except where requirements 

on Drawings or in this Section are stricter:

1. NECA 1.

2. NECA/BICSI 568.

3. TIA-569-D.

4. NECA 101

5. NECA 102.

6. NECA 105.

7. NECA 111.

B. Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and 

number of floors.

C. Comply with requirements in Section 07 84 13 "Penetration Firestopping" for firestopping 

materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

D. Comply with requirements in Section 27 05 29 "Hangers and Supports for Communications 

Systems" for hangers and supports.

E. Comply with requirements in Section 27 05 44 "Sleeves and Sleeve Seals for Communications 

Pathways and Cabling" for sleeves and sleeve seals for communications.

F. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 

Install horizontal pathway runs above water and steam piping.

G. Complete pathway installation before starting conductor installation.

H. Arrange stub-ups so curved portions of bends are not visible above finished slab.

I. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 

12 inches of changes in direction.

J. Conceal rigid conduit within finished walls, ceilings, and floors unless otherwise indicated. 

Install conduits parallel or perpendicular to building lines.

K. Support conduit within 12 inches of enclosures to which attached.
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L. Pathways Embedded in Slabs:

1. Run conduit larger than 2-inch trade size, parallel or at right angles to main 

reinforcement. Where at right angles to reinforcement, place conduit close to slab 

support. Secure pathways to reinforcement at maximum 10-foot intervals.

2. Arrange pathways to cross building expansion joints at right angles with expansion 

fittings. Comply with requirements for expansion joints specified in this article.

3. Arrange pathways to keep a minimum of 2 inches of concrete cover in all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location.

M. Stub-ups to Above Recessed Ceilings:

1. Use EMT or IMC for pathways.

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure.

N. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 

listed compound to threads of pathway and fittings before making up joints. Follow compound 

manufacturer's written instructions.

O. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive 

compound prior to assembly.

P. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 

or cabinets. Install insulated bushings on conduits terminated with locknuts.

Q. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install 

locknuts hand tight plus one additional quarter-turn.

R. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 

the locknut area prior to assembling conduit to enclosure, to assure a continuous ground path.

S. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll 

cutter or a guide to ensure cut is straight and perpendicular to the length.

T. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not 

less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. 

Secure pull wire, so it cannot fall into conduit. Cap pathways designated as spare alongside 

pathways in use.

U. Install pathway-sealing fittings at accessible locations according to NFPA 70 and fill them with 

listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a 

blank cover plate having a finish similar to that of adjacent plates or surfaces. Install pathway-

sealing fittings according to NFPA 70.

V. Install devices to seal pathway interiors at accessible locations. Locate seals, so no fittings or 

boxes are between the seal and the following changes of environments. Seal the interior of all 

pathways at the following points:
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1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces.

2. Where an underground service pathway enters a building or structure.

3. Where otherwise required by NFPA 70.

W. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.

X. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F, and that has straight-run length that exceeds 25 feet. Install 

in each run of aboveground RMC and EMT that is located where environmental 

temperature change may exceed 100 deg F, and that has straight-run length that exceeds 

100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each 

of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 

change.

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.

c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F 

temperature change.

d. Attics:  135 deg F temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 

of length of straight run per deg F of temperature change for PVC conduits. Install 

fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 

length of straight run per deg F of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure 

expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at time 

of installation. Install conduit supports to allow for expansion movement.

Y. Hooks:

1. Size to allow a minimum of 25 percent future capacity without exceeding design capacity 

limits.

2. Shall be supported by dedicated support wires. Do not use ceiling grid support wire or 

support rods.

3. Hook spacing shall allow no more than 6 inches of slack. The lowest point of the cables 

shall be no less than 6 inches adjacent to ceilings, mechanical ductwork and fittings, 

luminaires, power conduits, power and telecommunications outlets, and other electrical 

and communications equipment.

4. Space hooks no more than 5 feet o.c.

5. Provide a hook at each change in direction.

Z. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 

individually indicated, give priority to ADA requirements. Install boxes with height measured to 

bottom of box unless otherwise indicated.
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AA. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block 

and install box flush with surface of wall. Prepare block surface to provide a flat surface for a 

raintight connection between box and cover plate or supported equipment and box.

BB. Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same 

vertical channel.

CC. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for the purpose.

DD. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 

conduits.

EE. Set metal floor boxes level and flush with finished floor surface.

FF. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS 

PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements in Section 27 05 44 "Sleeves and Sleeve Seals for Communications Pathways 

and Cabling."

3.4 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 

requirements in Section 07 84 13 "Penetration Firestopping."

3.5 PROTECTION

A. Protect coatings, finishes, and cabinets from damage or deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer.

END OF SECTION 27 05 28
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SECTION 27 05 53 

IDENTIFICATION FOR COMMUNICATION SYSTEMS

PART 1 - GENERAL

1.1 SCOPE OF WORK

A. The work covered by this Specification Section includes all labor necessary to perform and 

complete such construction, all materials not provided by the Owner, equipment incorporated or 

to be incorporated in such construction and all services, facilities, tools and equipment 

necessary or used to perform and complete such construction.  The work of this Section shall 

include, but is not limited to, the following:

1. Labeling telecommunications outlet faceplates;

2. Labeling copper station cables;

3. Labeling of copper backbone cables;

4. Labeling termination blocks;

5. Labeling copper protector blocks;

6. Labeling of Telecommunications pathways, including conduits, vaults and pull boxes.

7. Labeling of all grounding conductors and ground bars in Telecom Rooms.

1.2 INTENT OF DRAWINGS AND SPECIFICATIONS

A. These Specifications, together with the accompanying drawings, are intended to depict the 

installation of labeling, included in the Project.  Furnish materials shown and called for in the 

Specifications, which are necessary for the complete identification, labeling, installation, and 

operation of components, equipment, and systems of the telecommunications structured cabling 

system.  Provide such labeling materials and labor as required to completely label components 

of the telecommunications system, whether specifically called for or not, and whether provided 

by the Contractor, the Owner or others, which are used or are intended to be used in the 

structured cabling system. Provide incidental equipment, labor and materials required for the 

completion of systems included in this contract whether or not specified or shown on the 

Drawings.

B. The intent of the final labeling is to allow the Owner or persons contracted by the Owner to 

identify any part of the structured cabling system through physical identification of the 

components and their related components at the specified access point without the use of 

electrical, electronic or mechanical means of identification.

1.3 COORDINATION

A. Coordinate the work specified in this Section with the work in other parts of the contract 

document, particularly the Division 27 Telecom Sections:

B. It is the responsibility of the Contractor to be familiar with the location of components of the 

structured cabling system locations involved under the work of this Section and provided by 



General Office Customer Center Renovation AC Transit Contract #2016-1349D

(IR Contract #2016-077-01)

AC Transit IDENTIFICATION FOR COMMUNICATIONS SYSTEMS   Page 2 of 7 11/18/2019

Oakland, CA

other trades for use in the telecommunications system to eliminate conflicts between the 

labeling installation and the work of others.  

C. All questions and issues with regard to coordination shall be directed to the Owner’s 

Representative.  

1.4 SUBMITTALS

A. Also refer to Division 1.

B. Manufacturers’ cut sheets shall be submitted by the Contractor to the Owner’s Representative 

for review prior to installation.  

1. Manufacturers’ cut sheets and labeling schedules showing the application of the labeling 

scheme specified herein shall be submitted.

1.5 STANDARDS FOR MATERIALS

A. All materials shall conform to the current applicable industry standards: NEMA (National 

Electrical Manufacturers' Association); ANSI (American National Standards Institute); ICEA 

(Insulated Cable Engineers Association); IEEE (Institute of Electrical and Electronic 

Engineers); and the National Electrical Safety Code.

1.6 QUALITY ASSURANCE 

A. Verification:  The Owner’s Representative will maintain inspection personnel on the job site. It 

is incumbent upon the Contractor to verify that the installation and material used has been 

inspected.  

1. The labeling samples are intended to represent the quality and workmanship that is 

expected to be provided by the Contractor in the field.  The inspector will review labeling 

for numerical correctness as well as placement position and legibility.

2. In order to reduce labeling errors, the Contractor should generate schedules of all labeling 

in the form of spreadsheets that can be reviewed by the contractor as well as the Owner’s 

Representative prior to printing and placing actual labels.

PART 2 - PRODUCTS

2.1 COPPER STATION CABLE SHEATH LABELS

A. The copper station cable sheaths at 8-pin 8-position jacks, at termination panels, enclosures, and 

pull boxes shall be labeled with laser-printed polyester self-laminating wrap-around labels.  

1. Self-laminating cable sheath labels:

a. All labels shall be polyester and white in color;
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b. All labels shall be at least 1.00 inch in width and 1.33 inch in length, with a .5-inch 

x 1-inch printable area;

c. Labels shall have an adhesive backing;

d. Labels shall be attached to cable sheaths by wrapping around the sheath with the 

adhesive back self-laminating portion;

e. Labels shall be laser printed with the labeling scheme as specified;

f. Labels shall be Panduit Laser Labels part number S100X150YAJ, Tyton, Silver 

Fox, or equal.

2.2 EIGHT-PIN 8-POSITION JACKS AND TERMINATION BLOCKS – LABELS

A. The 8-pin 8-position jacks at each 4-pair termination shall be labeled with laser-printed 

polyester self-laminating wrap-around labels.

1. Eight-pin 8-position jack label - faceplates:

a. All labels shall be polyester and white in color;

b. All labels shall be 1.80-inch in width and 0.375-inch in length;

c. Labels shall have an adhesive backing;

d. Labels shall be attached to the faceplate by adhesive and clipping in behind the 

snap in clear plastic cover;

e. Labels shall be laser-printed with the labeling scheme as specified;

f. Labels shall be Panduit Laser Labels part number C188X030FJJ, Tyton, Silver 

Fox, or equal.

2. 110-Style Terminal block designation strip:

a. All labels shall be polyester,

b. Labels shall be white in color for 4-pair station cable terminations,

c. All labels shall be 7.88 inches in width and 0.50-inch in length,

d. Labels shall have an adhesive backing,

e. Labels shall be attached to the patch panel by adhesive,

f. Labels shall be laser-printed with the labeling scheme as specified,

g. Labels shall be Panduit Laser Labels part number C788X050Y1J, Tyton, Silver 

Fox, or equal.

2.3 COPPER PROTECTOR BLOCK LABELING

A. The Copper Protector blocks shall be clearly labeled using the following criteria.

1. Labeling:

a. Polyester with an adhesive backing;

b. 1-inch in width and 0.75-inch in height;

c. Attached to the upper left corner of the protector;

d. Laser-printed with the labeling scheme as specified;

e. Copper protector block labels shall be Panduit Laser Labels part number LJSL3-

Y3-2.5 or equal;
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2.4 PATCH PANEL LABELING

A. The patch panels shall be clearly labeled using the following criteria.

1. Labeling:

a. Labels shall be adhesive-backed individual letters and numbers, 1 inch in width 

and 1-1/2 inches in height;

2.5 TELECOM CONDUIT LABELING

A. Telecom Conduit Labeling:

1. All 1 ¼” conduits between outlets and cable tray in corridors shall be hand marked 

underneath at the point of attachment to the cable ladder with a permanent marker 

indicating the room of origin.

2. All 4” conduits between Telecom Rooms shall be labeled with a stainless steel marker 

tag.

3. Stainless steel marker tag shall be machine embossed with a labeling scheme approved 

by the Owner’s Representative.

4. Stainless steel marker tag shall be secured with stainless steel tie wraps.

5. Marker tags shall be located at each penetration through a wall or floor, and at 20’ 

intervals on continuous runs.

6. Stainless steel marker tags shall be Panduit MMP350-C316, no known equal.

7. Stainless steel tie wraps shall be Panduit MLT-S, no known equal.

2.6 COPPER RISER CABLE SHEATH LABELS

A. The copper riser cable sheaths larger than 1 ¼” shall be labeled with machine stamped stainless 

steel tags that shall be tie wrapped to the cable sheath:

1. Cable tags:

a. All tags shall be 316 stainless steel.

b. All tags shall be at least .75-inch in width and 3.5 inch in length.

c. Tags shall have two .30 holes punched at each end.

d. Tags shall be attached to cable sheaths with standard width stainless steel tie 

wraps, Panduit part # MLT-6S-CP316, Silver Fox, or equal, with neoprene rubber 

cushion sleeves, Panduit part # PCSS-CR, Silver Fox, or equal.

e. Tags shall be machine stamped or engraved with the labeling scheme as specified.

f. Tags shall be Stainless Steel Tags Panduit part number MMP350-C316, no known 

equal.

B. The copper riser cable sheaths smaller than 1 ¼” shall be labeled with laser-printed polyester 

self-laminating wrap-around labels.  

1. Self-laminating cable sheath labels:

a. All labels shall be polyester and white in color.
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b. All labels shall be at least 1.00 inch in width and 5.45 inch in length.

c. Labels shall have an adhesive backing.

d. Labels shall be attached to cable sheaths by wrapping around the sheath with the 

adhesive back self-laminating portion.

e. Labels shall be laser printed with the labeling scheme as specified.

f. Labels shall be Panduit Laser Labels part number LJSL19-Y3-1, Tyton, Silver 

Fox, or equal.

PART 3 - EXECUTION

3.1 GENERAL

A. Each label shall be firmly affixed to the item being identified.  Provide all painting, sanding, 

cleaning required to permanently affix and fasten the labels.

B. Where indicated, use both mechanical and adhesive fasteners.

C. See Drawings for specific labeling requirements.  Apply adhesives and adhesive-backed labels 

according to the manufacturers’ recommendations and instructions.  Replace any labels that are 

wrinkled, chipped, buckled, not level, or out of plumb and true. Where adhesive is used to affix 

the labels, the adhesive shall cover a minimum of 90% of the contact/bonding surface of the 

label.

D. Adhesive used to affix labels shall not be visible from the front of the label and shall not extend 

beyond edge of the label.

3.2 STATION CABLE/OUTLET/JACK/TERMINATION IDENTIFICATION

A. Each Copper station cable and its associated T568B jack at the outlet as well as the associated 

110-block port shall be labeled with a unique identifier consisting of the following:

1. The Telecom room number where the station cable is terminated, #### (the # symbol is 

used to indicate that the number will change depending on location and is to be provided 

by Contractor; the number of # symbols indicates the number of digits required in that 

field).

2. The end user room number where the telecommunication faceplate is located, and the 

four pair cable is terminated, ####.

3. A two digit serial number reset to 01 for each room which sequentially identifies each 

telecom outlet in the room, ##.

4. An alphanumeric, one place letter, which identifies whether the jack carries data (‘D’ 

designation) or voice (‘V’ designation) combined with a single digit serial number reset 

to 1 for each outlet which sequentially identifies each voice or data cable in each outlet.

B. The following are examples of the numbering scheme for various rooms and levels in the 

building:

1. Telecom room 7119, User Rm. 7121, Outlet number 03, Voice cable 1.
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2. Telecom IDF room 7119, User Rm. 7121, Outlet number 01, Data cable 2.

3.3 COPPER PROTECTOR BLOCKS LABELS

A. Identify each copper protector block with the pre-printed lettering system specified in part 2, of 

this specification section.

1. Using an identification label at the upper top/left corner of the protector block.

a. The telecommunications room where the protector block is located, ###237 (the # 

symbol is used to indicate that the number will change depending on location and 

is to be provided by Contractor; the number of # symbols indicates the number of 

digits required in that field. Eg. 237.

b. The two letters PB- designation to indicate that it is a Protector Block.

c. A 2-digit serial number reset to 01 for each telecom room with protector blocks 

which sequentially identifies each protector block in a telecommunications room, 

##.

d. Example of the label for the first protector block in room 237: 

237 - PB- 01 

B. Copper Protector blocks shall also be labeled using the labeling card inside the plastic panel 

provided by the manufacturer for cable labeling.

1. Building and Room number where cable originate, building and room number where 

cable terminate, beginning pair count number, ending pair count number.

a. Example of the labeling: CH rm. 237 – CH rm. 7235 – 001-0200.

b. The actual building names or acronyms to be supplied by the Owner’s 

representative prior to labeling.

3.4 COPPER RISER CABLE LABELS

A. The copper riser backbone cable sheaths larger than 1 ¼” shall be labeled with a machine-

stamped stainless steel tag that shall be tie-wrapped to the cable sheath. The copper riser cable 

sheaths smaller than 1 ¼” shall be labeled with laser-printed polyester self-laminating wrap-

around labels.

1. Cable ID Tags/labels

a. Cable ID tags shall be attached to cable sheaths with stainless steel tie wraps.

7119 - 7121 - 03 - V1

7119 - 7121 - 01 - D2
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b. Cable ID tags shall be machine-stamped with the labeling scheme as specified.

c. Identify multi-pair copper backbone cable sheaths with labels within 12 inches of 

the point that the cable sheath gets stripped back to expose the pairs for termination 

on the patch panels.

d. At 40-foot intervals on cable trays.

e. Within 12 inches of the point that the cable enters or exits wall and floor sleeves.

B. Each copper backbone cable sheath shall be labeled with a unique identifier. Owner’s 

representative shall provide exact cable number ID’s to contractor prior to labeling.

1. Label copper backbone cable sheaths to the following:

a. Building and room number where cable originates, building and room number 

where cable terminates, beginning copper pair count number, ending copper pair 

count number.

b. For example a 200-pair copper backbone cable that originates in room 237 and 

terminates in room 112: 

CH rm. 237 - CC rm. 112- 0001- 0200 

c. Final labeling requirements to be supplied by the Owner’s representative prior to 

labeling. 

3.5 ACCEPTANCE

A. All specified Telecom identification and labeling work indicated on the telecom drawings and 

specifications shall be complete.

B. All Labeling and Identification of copper cables, pairs and strands as indicated in the drawings 

and specifications shall have been installed. Issues and deficiencies shall have been resolved.

C. All Labeling and Identification of telecom systems as indicated in the performance drawings 

and specifications shall have been installed. Issues and deficiencies shall have been resolved.

D. Specified shop drawings, samples, manufacturers test results product submittals shall have been 

submitted for review and all review comments and deficiencies shall have been resolved.  Final 

shop drawings and product submittals shall have been submitted, reviewed and found to meet 

the requirements of the specifications.

E. Issues and deficiencies identified in field reports and punch lists shall have been resolved.  Final 

shop drawings and product submittals shall have been submitted, reviewed and found to meet 

the requirements of the specifications.

F. Contractor shall provide written notice of final completion of the Telecom structured cabling 

infrastructure system. Upon receipt, the Owner’s Representative will review/observe the 

completed installation and may randomly request tests of the conduits installed.  Once the 

testing has been completed and the Owner’s Representative is satisfied that all work is in 

accordance with the Contract Documents, the contractor will be notified in writing.

END OF SECTION 27 05 53
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SECTION 27 15 00

STRUCTURED CABLING SYSTEMS

PART 1 - GENERAL 

1.1 SECTION INCLUDES

A. Color Coding

B. Augmented Category 6 UTP Jacks

C. Augmented Category 6 UTP Cabling

D. Augmented Category 6 UTP Patch Cords

E. Wallplates

F. Surface Mount Boxes

G. Copper Patch Panels

H. 110-Style Cross Connects

I. Labeling

1.2 RELATED REQUIREMENTS

A. Section 26 05 28 – Pathways for Communications Systems.

1.3 REFERENCE STANDARDS

A. ANSI/TIA-568-C.0 – Generic Communications Cabling for Customer Premises.

B. ANSI/TIA-568-C.1 – Commercial Building Communications Cabling Standard Part 1: General 

Requirements.

C. ANSI/TIA 568-C.2 – Balanced Twisted-Pair Telecommunications Cabling and Components 

Standards 

D. ANSI/TIA-569-C – Commercial Building Standard for Telecommunications Pathways and 

Spaces.   

E. ANSI/TIA-606-B – Administration Standard for the Commercial Telecommunications 

Infrastructure.

F.  ANSI/JSTD-607-B – Commercial Building Bonding and Grounding (Earthing) Requirements 

for Telecommunications.
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G. NFPA 70 – National Electrical Code (NEC).

H. BICSI – TDMM, Building Industries Consulting Services International, Telecommunications 

Distribution Methods Manual (TDMM)

1.4 PRE-INSTALLATION MEETINGS

A. Convene pre-installation meeting 2 weeks before start of installation of communications 

horizontal cabling.

B. Require attendance of parties directly affecting work of this section, including Contractor, 

Architect, installer, and manufacturer’s representative.

C. Review materials, installation, field quality control, labeling, protection, and coordination with 

other work.

1.5 SUBMITTALS

A. Product Data:  Submit manufacturer’s product data sheets, including installation instructions 

verifying that materials comply with specified requirements and are suitable for intended 

application.

B. Installer’s Project References:  Submit installer’s list of successfully completed communications 

horizontal cabling projects, including project name and location, name of architect, and type and 

quantity of communications horizontal cabling installed.

1.6 QUALITY ASSURANCE

A. Manufacturer’s Qualifications:  Manufacturer regularly engaged, for past 10 years, in 

manufacture of communications horizontal cabling of similar type to that specified.

B. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings, cabling administration Drawings, 

and field-testing program development by an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2 

Installer, who shall be present at all times when Work of this Section is performed at 

Project site.

C. Delete "Testing Supervisor" Subparagraph below if Contractor performs field quality-control 

testing.

1. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site 

testing.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Acceptance Requirements:  Deliver materials to site in manufacturer’s original, 

unopened containers and packaging, with labels clearly identifying product name and 

manufacturer.

B. Storage and Handling Requirements:

1. Store and handle materials in accordance with manufacturer’s instructions.

2. Keep materials in manufacturer’s original, unopened containers and packaging until 

installation.

3. Store materials in clean, dry area indoors.

4. Protect materials during storage, handling, and installation to prevent damage.

1.8 WARRANTY

A. The horizontal and backbone communications cabling system installed shall be eligible for 

coverage by a Limited Lifetime Warranty to the end user through Berk-Tek Leviton 

Technologies, a 25 Year Extended Product Warranty through CommScope Technologies, or an 

engineer approved equivalent of 25 years or greater.

B. Optimized Installer/Optimized Integrator shall provide labor, materials, and documentation in 

accordance with Berk-Tek Leviton Technologies or CommScope Technologies requirements 

necessary to ensure that the Owner will be furnished with the required warranty.

C. The installed structured cabling system shall provide a warranty guaranteeing installed channel 

performance above the ANSI/TIA 568-C requirements for Cat6A cabling systems.

D. Necessary documentation for warranty registration shall be provided to the manufacturer by the 

installer (within 10 days) following 100 percent testing of cables.

1. Installer shall ensure that the warranty registration is properly submitted, with all required 

documentation within 10 days of project completion. 

2. Optimized Contractor/Optimized Integrator must adhere to the terms and conditions of 

the respective manufacturer’s warranty programs.

E. Installer shall ensure that the Owner receives the manufacturer issued project warranty 

certificate within 60 calendar days of warranty registration.

PART 2 - PRODUCTS

2.1 PRODUCT CONSISTENCY 

A. Product Consistency: Any given item of equipment or material shall be the product of one 

manufacturer throughout the facility. Multiple manufacturers of any one item will not be 

permitted.
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2.2 Color coding

A. UTP Cabling

1. Blue jacketing for all communications cabling.

B. UTP Jacks

1. White: Voice/Phone

2. Blue: Data

3. Yellow: Wireless Access Points

2.3 SYSTEM DESCRIPTION

A. Communications Structured Cabling System:  Includes cables, jacks, patch panels, connecting 

blocks, patch cords, jumpers, and necessary support systems, such as cable managers and 

faceplates.

B. Cables:  Route through conduit, cable trays, open ceiling areas, non-ventilated spaces above 

ceiling tile, and through plenum air-handling spaces above ceiling tile.

C. Furnish and install all materials necessary for a complete and working communications 

structured cabling system.

2.4 AUGMENTED CATEGORY 6 UTP JACKS

A. Manufacturer or equal:

1. Leviton Atlas-X1 Cat 6A Component-Rated QuickPort Connector

2. Part# 6AUJK-Sx6

B. The connector shall meet or exceed the requirements for Category 6A channel-level 

performance described in ANSI/TIA-568-C.2 and ISO/IEC Class EA. The modular connector 

shall be snap-in style.

C. The connector shall also be in compliance with all National Electrical codes; compliant with 

ANSI/TIA-1096-A; UL Listed; and independently verified.

D. In addition to Cat 6A compliance, the connector shall have the ability to support high-megabit 

and shared-sheath applications.

E. All plastics used in construction of connector bodies shall be fire retardant with a UL 

flammability rating of 94V-0.

F. All terminations shall use 110-type insulation displacement connectors (IDC).

G. The connector shall provide a ledge directly adjacent to the 110-style termination against which 

wires can be directly terminated and cut in one action by the installation craftsperson. 
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H. Connector wiring is universal and will accommodate installation color codes for T568A and 

T568B wiring schemes.

I. The termination field shall be in the rear for easy access.

J. The connector shall include an alien crosstalk attenuation cover (Cone of Silence) to protect the 

termination field from induced noise from adjacent connectors.

K. The modular connector shall fit all other installed telecommunications wallplates, outlets, field-

configurable patch panels, and patch blocks. The connector shall be available in 13 ANSI/TIA-

606 compatible colors.

L. It shall support Power over Ethernet up to 100 watts.

2.5 AUGMENTED CATEGORY 6 UTP CABLING

A. Manufacturer or equal:

1. Berk-Tek LANmark-XTP Category 6A UTP Plenum

B. Shall have beyond ANSI/TIA-568-C.2 Category 6A performance.

C. Shall have headroom of 10dB beyond standard on NEXT, PSNEXT, ACR, and PSACT.

D. Shall be Plenum-NFPA 70, CMP

E. Shall support up to 10Gbps, full duplex transmission for up to 100 meters.

F. Shall be UL/ETL Listed

G. Shall be 23-gauge

2.6 AUGMENTED CATEGORY 6 UTP PATCH CORDS

A. Contractor shall provide patch cords to complete all equipment connections for all low voltage 

systems plus the greater of 10% or 10 for spares.

B. Contractor shall provide lengths required for proper installation.  Spares shall be equal in length 

to those installed.

C. Manufacturer or equal:

1. Leviton Atlas-X1 Cat 6A SlimLine Boot Patch Cords

D. Cat 6A patch cords shall provide electrical ANSI/TIA-568-C.2 Cat 6A performance for all 

internal and alien crosstalk parameters from 1 to 500 MHz.

E. The patch cord shall be a 26-gauge FTP construction with stranded conductors to provide 

greater flex-life.
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F. The patch cord will incorporate a SlimLine boot combination to provide strain relief and ease of 

use in higher-density applications.

G. The patch cords shall be available in standard lengths of 3, 5, 7, 10, 15, and 20 feet.

H. The patch cord shall be available in seven standard colors.

I. Patch cord plug shall have industry-standard, ANSI/TIA1096-A compliant 50 micro inches of 

gold plating.

2.7 WALLPLATES

A. Manufacturer or equal:

1. Leviton Single-Gang QuickPort® Wallplates with ID Windows

2. Part# 42080-xWS

B. The wallplate housing shall be a one-piece, single-gang flush-mount style that fits standard 

NEMA openings and accommodates low-voltage box eliminators for a flush mount.

C. It shall provide 1, 2, 3, or 4 ports. It must be able to accept all Leviton QuickPort modules.

D. The wallplate shall feature clear port ID windows.

E. It must be made of high-impact, fire retardant plastic rated UL 94V-0, and be cULus Listed and 

compliant with ANSI/TIA-568-C.0 specifications.

F. Wallplate screws shall match wallplate color.

2.8 SURFACE MOUNT BOXES

A. Shall be used to create permanent links between patch panel and surveillance camera or wireless 

access points.

B. Manufacturer or equal:

1. Leviton Surface-Mount QuickPort Boxes

2. Part# 41089-xWP

C. The surface-mount box shall be small and low profile to accept up to two field configurable 

QuickPort connectors.

D. Base shall include cable anchor points.

E. Mounting methods shall include screws, pressure sensitive adhesive, and magnets.

F. Cover shall include an identification window, which also hides a user-provided #6 x 1/2-inch 

security screw.

G. Construction shall be of high-impact fire-retardant plastic rated UL 94V-0. 
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H. Box shall be cULus listed and compliant with ANSI/TIA-568-C.

I. One and two-port housings shall comply with UL 2043 as suitable for use in air handling spaces 

per NEC 300-22(b)(c).

2.9 COPPER PATCH PANELS

A. Furnish and Install 48-Port Modular Patch Panels to support UTP jack installation at equipment 

rack.

B. Manufacturer or equal:

1. Leviton 48-Port Modular Patch Panel

2. Part# 49255-H48

C. Shall accommodate min. Cat6A cables and jacks.

D. Mount to standard EIA 19” rack.

E. Modular, accepting all modules designed for that product line.

F. Available with labels that follow TIA/EIA 606 labeling standards.

G. One patch panel port shall be provided for each station cable served from the IDF plus 25%.

H. Supply and install as many patch panels as necessary to service all stations cabling, plus the 

required spare count.

2.10 110-STYLE CROSS CONNECTS

A. Shall be installed in MPoE to support analog POTS voice drops.

B. Manufacturer or equal:

1. Leviton 50-Pair Wall-Mount Wiring Block with legs.

2. Part# 41AW1-050

C. Provide termination blocks for voice as required for all building telecommunications needs. If 

required, a minimum of one termination block shall be provided at MPoE back-board location.

D. The connecting hardware block shall support the appropriate voice (non-VOIP) applications and 

facilitate cross-connection and/or inter-connection using cross-connect wire.

E. Shall be of 110-type.

F. Shall be made of flame-retardant thermoplastic rated UL 94V-0, with the base consisting of 

vertical columns for terminating up to 50-pairs of conductors.

G. Allow for a minimum of 200 re-terminations without signal degradation below standards 

compliance limit.
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H. Support wire sizes: Solid: Wire Ranges 22-26 AWG.

I. ANSI/TIA/EIA-568-C and ISO/IEC 11801 compliant.

J. Shall be UL listed.

2.11 LABELING:

A. Cables

1. Comply with TIA-606-B and UL 969 for a system of labeling materials, including label 

stocks, laminating adhesives, and inks used by label printers.

2. Cable labels shall be machine-generated wrap-around labels with multiple cable ID’s 

printed such that it can be viewable in place without turning the cable.

B. Faceplates

1. A unique location identifier shall be marked on each faceplate to identify its location in 

the cable plant. 

2. Each port in the faceplate shall be labeled with its own unique identifier.

C. Racks, Panels, Blocks

1. A unique identifier shall be marked on each piece of connecting hardware to identify it as 

connecting hardware.

2. Each port on the connecting hardware shall be labeled with its own identifier to match the 

other end of the cable.

PART 3 - EXECUTION

3.1 WIRING METHODS

A. Wiring Method: Install cables in raceways and cable trays, except within consoles, cabinets, 

desks, and counters and except in accessible ceiling spaces, attics, and gypsum board partitions 

where unenclosed wiring method may be used. Conceal raceway and cables, except in 

unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Comply with requirements for raceways and boxes specified in Section 27 05 28 - 

Pathways for Communications Systems.

B. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal 

points with no excess and without exceeding manufacturer's limitations on bending radii. 

Provide and use lacing bars and distribution spools. Install conductors parallel with or at right 

angles to sides and back of enclosure.
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3.2 INSTALLATION OF PATHWAYS

A. Coordinate cable-connection hardware installations and specialty arrangements with layout 

Drawings and with requirements specified for communications equipment rooms. If Drawings 

are explicit enough, these requirements may be reduced or omitted.

B. Comply with Section 270528 "Pathways for Communications Systems."

C. Drawings indicate general arrangement of pathways and fittings.

3.3 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES

A. Comply with NECA 1 and NECA/BICSI 568.

B. General Requirements for Cabling:

1. Comply with TIA-568-C.0, TIA-568-C.1, and TIA-568-C.2.

2. Comply with BICSI's "Information Transport Systems Installation Methods Manual 

(ITSIMM), Ch. 5, "Copper Structured Cabling Systems," "Cable Termination Practices" 

Section.

3. Install 110-style IDC termination hardware unless otherwise indicated.

4. Do not untwist twisted pair cables more than 1/2 inch from the point of termination to 

maintain cable geometry.

5. Terminate all conductors; no cable shall contain unterminated elements. Make 

terminations only at indicated outlets, terminals, cross-connects, and patch panels.

6. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches 

and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and 

terminals.

7. Install lacing bars to restrain cables, prevent straining connections, and prevent bending 

cables to smaller radii than minimums recommended by manufacturer.

8. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 

limitations on bending radii, but not less than radii specified in BICSI Information 

Transport Systems Installation Methods Manual, Ch. 5, "Copper Structured Cabling 

Systems," "Cable Termination Practices" Section. Use lacing bars and distribution spools.

9. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable 

between termination, tap, or junction points. Remove and discard cable if damaged 

during installation and replace it with new cable.

10. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps 

shall not be used for heating.

11. In the communications equipment room, install a 10-foot long service loop on each end 

of cable.

12. Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods 

Manual, Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable" 

Section. Monitor cable pull tensions.

C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 

with terminating hardware and interconnection equipment.
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2. Suspend twisted pair cabling, not in a wireway or pathway, a minimum of 8 inches above 

ceilings by cable supports not more than 60 inches apart.

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

potentially damaging items.

D. Group connecting hardware for cables into separate logical fields.

E. Separation from EMI Sources:

1. Comply with recommendations from BICSI's "Telecommunications Distribution 

Methods Manual" and TIA-569-D for separating unshielded copper communication cable 

from potential EMI sources, including electrical power lines and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and 

unshielded power conductors and electrical equipment shall be as follows:

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

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

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches.

3. Separation between communications cables in grounded metallic raceways and 

unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches.

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

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches.

4. Separation between communications cables in grounded metallic raceways, power lines, 

and electrical equipment located in grounded metallic conduits or enclosures shall be as 

follows:

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

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

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 

kVA or HP and Larger: A minimum of 48 inches.

6. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5 

inches.

3.4 FIRESTOPPING

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

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

C. Comply with "Firestopping Systems" Article in BISCI's "Telecommunications Distribution 

Methods Manual."
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3.5 GROUNDING

A. Install grounding according to the "Grounding, Bonding, and Electrical Protection" chapter in 

BICSI's "Telecommunications Distribution Methods Manual."

B. Comply with TIA-607-B and NECA/BICSI-607.

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall, 

allowing at least a 2-inch clearance behind the grounding bus bar. Connect grounding bus bar to 

suitable electrical building ground, using a minimum No. 4 AWG grounding electrode 

conductor.

D. Bond metallic equipment to the grounding bus bar, using not smaller than a No. 6 AWG 

equipment grounding conductor.

3.6 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA-606-B.

1. Administration Class: Class 2.

2. Color-code cross-connect fields and apply colors to voice and data service backboards, 

connections, covers, and labels.

B. Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2 

level of administration.

C. Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List 

incoming and outgoing cables and their designations, origins, and destinations. Protect with 

rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive schedules 

for Project.

D. Cabling Administration Drawings: Show building floor plans with cabling administration-point 

labeling. Identify labeling convention and show labels for telecommunications closets, terminal 

hardware and positions, horizontal cables, work areas and workstation terminal positions, 

grounding buses and pathways, and equipment grounding conductors.

E. Cable and Wire Identification:

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a 

cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at the 

device if wire color is consistent with associated wire connected and numbered within 

panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at 

intervals not exceeding 15 feet.

4. Label each terminal strip, and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips, and identify 

each cable or wiring group, extended from a panel or cabinet to a building-

mounted device, with the name and number of a particular device.
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b. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label 

each connector and each discrete unit of cable-terminating and -connecting hardware. 

Where similar jacks and plugs are used for both voice and data communication cabling, 

use a different color for jacks and plugs of each service.

F. Labels shall be preprinted or computer-printed type, with a printing area and font color that 

contrast with cable jacket color but still comply with TIA-606-B requirements for the following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

3.7 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. Visually inspect jacket materials for NRTL certification markings. Inspect cabling 

terminations in communications equipment rooms for compliance with color-coding for 

pin assignments and inspect cabling connections for compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 

and patch cords, and labeling of all components.

3. Test twisted pair cabling for DC loop resistance, shorts, opens, intermittent faults, and 

polarity between conductors. Test operation of shorting bars in connection blocks. Test 

cables after termination but not cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2. 

Perform tests with a tester that complies with performance requirements in "Test 

Instruments (Normative)" Annex, complying with measurement accuracy specified 

in "Measurement Accuracy (Informative)" Annex. Use only test cords and adapters 

that are qualified by test equipment manufacturer for channel or link test 

configuration.

C. Data for each measurement shall be documented. Data for submittals shall be printed in a 

summary report that is formatted similarly to Table 10.1 in BICSI's "Telecommunications 

Distribution Methods Manual," or shall be transferred from the instrument to the computer, 

saved as text files, printed, and submitted.

D. Remove and replace cabling where test results indicate that they do not comply with specified 

requirements.

E. See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and 

Section 017300 "Execution" for requirements for correcting the Work.

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

G. Prepare test and inspection reports.

END OF SECTION 27 15 00
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	230100 basic mechanical requirements
	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. The requirements of this section apply to new HVAC accessories, ductwork, duct accessories and air terminals.
	B. The project documents are comprised of architectural drawings, specifications, project manual and design criteria.
	C. The drawings and specifications project manual define the scope and design intent of the project in terms of building systems configuration, equipment types, and quality levels that address the project requirements and standards.
	D. It is the intention of the Specifications and Drawings to call for finished work, tested and ready for operation.  Any apparatus, appliance, material or work not shown on Drawings, but mentioned in the Specifications or vice versa, or any incidental accessories necessary to make the work complete and ready for operation, even if not particularly specified, shall be provided without additional expense to the Owner.  Should there appear to be discrepancies or questions of intent in the Contract Documents, refer the matter to the Architect for his decision, before ordering any materials or equipment or before the start of any related work.  The decision of the Architect shall be final, conclusive and binding.
	E. Drawings and Data:

	1.02 SCOPE
	A. Provide a complete working mechanical installation with all equipment called for in proper operating condition.  Documents included show design intent and level of quality but do not undertake to show or list every item to be provided.  When an item is not shown or listed, but is clearly necessary for proper operation of equipment which is shown or listed, provide the item which will allow the system to function properly at no increase in Contract Price.
	B. Work includes, but is not limited to:

	1.03 HVAC DESCRIPTION
	A. Mechanical scope consists of:

	1.04 references
	A. The General Conditions, Supplementary conditions, and applicable portions of Division 1 apply to the work of this Section as if printed herein.
	B. This Section applies to the Work of all Sections under Division 23.

	1.05 definitions
	A. "Wiring" includes, in addition to conductors, all raceways, conduit, fittings, boxes, switches, hangers and other accessories related to such wiring.
	B. "Concealed" means hidden from sight in chases, furred spaces, shafts, hung ceilings or embedded in construction.
	C. "Exposed" means not installed underground or "concealed" as defined above.
	D. "Regulating Authorities" means all governmental, utility and fire protection authorities having jurisdiction.
	E. "Provide" means to supply, erect, install and connect up completely, in readiness for regular operation, the particular work referred to.
	F. "Furnish" means to supply and deliver to the job, install as indicated.
	G. "Approved Equal" means any equipment or material which in the opinion of the architect, is equal in quality, durability, appearance, strength, design and performance to the equipment or material specified and will function adequately in accordance with the general design.
	H. "Singular Number":  Where any device is herein referred to in the singular number, such reference shall be deemed to apply to as many such devices as are required to complete the installation or as many as are shown.

	1.06 SUBMITTALS
	A. General:
	B. Submit supplemental data for all materials in this Section.
	C. Forward all submittals to Architect together, at one time.  Individual or incomplete submittals are not acceptable and will be returned without review.  Contractor is responsible for any resultant consequence.
	D. Identify each item by manufacturer, brand, trade name, number, size, rating, or whatever other data is necessary to properly identify and check materials and equipment.  Words "as specified" are not sufficient identification.
	E. Identify each submittal item by reference to Specification Section paragraph in which item is specified, or Drawing and Detail number.  Mark identification numbers appearing on the equipment schedule.
	F. Submittals will not be reviewed without prior stamp and sign-off by General Contractor and subcontractor.
	G. Organize submittals in same sequence as they appear in specification sections, articles or paragraphs.
	H. Submittal literature, drawings and wiring diagrams shall be specifically applicable to this project and shall not contain extraneous material or optional choices.  Clearly mark literature to indicate the proposed item.  Submittals shall include, but not be limited to those items listed in individual Sections.
	I. Resubmittals:
	J. Certificates:
	K. Record Drawings:

	1.07 quality assurance
	A. Standards:
	B. Before bidding, be familiar with rulings of inspection departments and comply with such requirement.

	1.08 Codes, Ordinances, Certificates, Permits and Fees:
	A. Give necessary notices, obtain permits and pay taxes, fees and other costs in connection with work; file necessary plans, prepare documents and obtain necessary approvals of regulating authorities having jurisdiction; obtain all required Certificates of Inspection for Work and deliver to Owner’s Representative before request for acceptance and final payment for Work.
	B. Include in Work, without extra cost to Owner, labor, materials, services, apparatus, drawings (in addition to Contract Drawings and Documents) required to comply with applicable laws, ordinances, rules and regulations.

	1.09 product delivery, storage and handling
	A. Deliver equipment in its original unbroken package to prevent damage or entrance of foreign matter.  Perform all handling and shipping in accordance with manufacturer's recommendations.  Provide protective coverings during construction.  Identifying labels intact and legible.
	B. Immediately upon delivery, identify and inspect materials and equipment delivered to Site assure compliance with Contract Documents, approved submittals and reviewed Shop Drawings.
	C. Protect from loss, damage, dust, water etc., until notice of completion has been filed.  Promptly replace lost, damaged or defective materials and equipment with new at no increase in Contract Sum.  Remove damaged or defective materials from site.

	1.10 warranty
	A. Each complete system shall be warranted by the Contractor for a period of one year from date of substantial completion.  Each system shall be free of defects of materials and workmanship, and shall perform satisfactorily under all conditions of load or service.
	B. The warranties shall provide that all additional controls, protective devices, or equipment be provided as necessary to make the system or equipment operate satisfactorily and than any faulty materials or workmanship shall be replaced or repaired.
	C. On failure of the warrantor to do the above after written notice from Owner, the Owner shall have the Work done at the cost of the warrantor at no increase in contract sum.
	D. This also applies to services including Instruction, Adjusting, Testing, Noise, Balancing, etc.
	E. Minimum manufacturers’ warranties shall be two years, parts and labor.

	1.11 job conditions
	A. In accordance local ordinances and the following.
	B. Specifications and Drawings:
	C. Coordination:
	D. Large Scale Layout Drawings:  Prepare large scale detailed layout Drawings showing locations of equipment, piping runs, ductwork, and all other elements of mechanical systems provided under this Division.  Include sections of all "tight" areas to show relative position and spacing of affected elements.
	E. Site Examination:
	F. Review of Construction:
	G. Schedule of Work:

	1.12 SERVICING
	A. A manufacturer's representative and adequate maintenance facilities in the area are required to insure prompt servicing of all equipment installed.


	PART 1. – PRODUCTS
	1.13 materials and equipment
	A. Materials standard products of a reputable manufacturer regularly engaged in manufacturer of the specified item.  Where more than one unit is required on any item, furnish and install same manufacturer, except where specified otherwise.  Install material and equipment in accordance with manufacturer's recommendations.  Should variance between plans and specifications occur with these, contact Architect immediately so that variations in installation can be known by all parties concerned.
	B. Where no specific make of material is mentioned, any first class product of reputable manufacturer may be used, provided it conforms to requirements of system and meets with acceptance.
	C. Deliver materials to the Project in the manufacturer's original unopened, labeled containers and adequately protect against moisture, tampering or damage from improper handling or storage.  Do not deliver materials to the job before they are ready for installation, unless adequate security is provided.
	D. Architect may require removal from the premises of such material or Work, that in his opinion is not in accordance with Specification; he will also require substitution, without delay and satisfactory Work or material.
	E. Factory Applied Finishes:  Repair and/or refinish work damaged by the Work of this Division, to Architect's satisfaction.  Obtain finishing materials from equipment manufacturer.
	F. Access Doors:


	PART 2. – EXECUTION
	1.14 examination
	A. Examine fully specifications and Drawings, to become familiar with all conditions affecting Work, and consult and cooperate with other Divisions and Sections for determining space requirements and adequate clearances with respect to other equipment in the building.  Architect reserves the right to determine space priority in the even of interference between piping, conduit, and equipment of various trades.
	B. If Work is installed without coordinating with other trades, and such installation interferes with their installation, make any changes necessary to correct the conditions, without extra charge.

	1.15 existing installation and conflicts
	A. Protect existing active services (water, gas, sewer, electric) when encountered, against damage from construction work.  Do not prevent or disturb operation of active services which are to remain.  If Work makes temporary shutdowns of services unavoidable, consult with Owner as to dates, procedures, and estimated duration of shutdown period at least ten working days in advance of the date that the work is to be performed.  The Work may require shutdowns to be accomplished on an "overtime" basis without additional cost to the Owner.
	B. Arrange Work for continuous performance to assure that existing operating services will be shut down only during the time required to make necessary connections.  If a system cannot shut down, install temporary bypasses or jumpers until connections are complete.
	C. If existing active utility services are encountered which require relocation, make request to proper authorities for determination of procedures.  Properly terminate existing services to be abandoned in conformance with requirements of authorities having jurisdiction.
	D. All removed equipment shall remain the property of the Owner and stored on site as directed.
	E. Where connections or disruptions are made to existing system, reactivate, refill and recharge all components and restore systems to the same operating conditions prior to the time of disruption.

	1.16 installation
	A. Install materials in compliance with governing codes.
	B. Manufacturers' Directions:  Follow in all cases where manufacturers' of articles used furnish directions covering points not specified or shown.
	C. Piping or Ductwork Systems:  As specified in other Sections of this Division.
	D. Provide when any existing services are interrupted in connection with Work of this Section beyond the period of time acceptable and approved by the Owner.

	1.17 hangers, inserts, supports and bases
	A. Provide required structural members, hangers, anchor bolts, supports and inserts per DSA requirements.
	B. Embed no piping in concrete or masonry.
	C. Locate and size openings for ductwork through walls, etc., under this Division.  Framing of openings provided by respective Divisions in whose work opening is made.

	1.18 manufacturer's identification
	A. Manufacturer's nameplate, name or trademark shall be permanently affixed to all equipment and material furnished under this Specification.  The nameplate of Subcontractor or Distributor are not acceptable.

	1.19 access panels
	A. Place no valves, traps, controls, unions, dampers, coils, air distribution boxes, cleanouts, junction boxes, pull boxes, expansion joints, etc., in any system at a location that will be inaccessible after construction is completed.  Maintain accessibility for all components in systems.

	1.20 operation by owner
	A. Owner may require operation of parts or all of respective installations prior to final acceptance.  Cost of utilities for such operation shall be paid by Owner.
	B. Operation of installation shall not be construed as acceptance of Work.

	1.21 tests and adjustments
	A. Labor, materials, instruments and power required for testing provided under respective Sections for Work under that Section.
	B. Perform tests to satisfaction of Architect and regulating authority having jurisdiction.  Submit to Architect written certificates that tests have been performed in accordance with Specification requirements.
	C. Repair or replace defective Work and repeat tests until particular systems, and component parts thereof, receive approval of Architect and regulating authority.  Any damages resulting from tests, shall be repaired and damaged material replaced, all to satisfaction of Architect and at no cost to Owner.
	D. Test equipment and systems which normally operate during certain seasons of year during the appropriate season.  Perform tests on individual equipment, systems and their controls.  Whenever the equipment or system under test is inter-related with and depends upon the operation of other equipment or systems and their controls for proper operation, functioning, and performance, the latter shall be operating simultaneously with equipment or system being tested.
	E. No system shall be closed up, furred in, or covered before testing.
	F. Test all systems as specified under various applicable Section.  Duration of tests shall be determined by the authority having jurisdiction and in no case less than the time specified.

	1.22 emergency repairs
	A. Provide the Owner with a contact name and telephone number for emergency repairs.

	1.23 cleaning
	A. The Work of each Section includes removing tools, scaffolding, surplus materials, barricades, temporary walks, debris and rubbish from the Project promptly upon completion of that portion of the Work.  Leave the area of operations completely clean and free of these items.
	B. During the course of construction, cap all ducts, pipe and electrical conduit daily.  Completely cover motors, plumbing fixtures and other equipment in approved manner to ensure adequate protection against entrance of foreign substances.
	C. Disconnect, clean and reconnect, whenever necessary, to located and remove obstructions from any system.  Repair or replace any Work damaged in the course of removing said obstructions at no additional cost to the Owner.
	D. Clean ductwork thoroughly inside and out before grilles, terminal boxes and duct coils are installed and fans operated.

	1.24 Waterproof Construction
	A. Maintain waterproof integrity of penetrations of materials intended to be waterproof.  Provide flashings at exterior wall and roof penetrations.  Caulk watertight penetrations of foundation walls and floors.  Provide membrane clamps at penetrations of waterproof membranes.

	1.25 instructions for owner's personnel
	A. Prior to acceptance of Work and during time designated by Architect, provide necessary qualified personnel to operate each system for period of two consecutive full working days.
	B. During operating period, fully instruct Owner's Representative in complete operation, adjustment and maintenance of each respective installation.



	230593 Testing, Adjusting, and Balancing for HVAC
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. NEBB: National Environmental Balancing Bureau.
	D. TAB: Testing, adjusting, and balancing.
	E. TABB: Testing, Adjusting, and Balancing Bureau.
	F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	G. TDH: Total dynamic head.

	1.03 INFORMATIONAL SUBMITTALS
	A. Qualification Data, Contract Documents, Examination Report, Strategies and Procedures Plan: Examination Report, Certified TAB reports, and Instrument calibration reports.

	1.04 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by agreed on or required agency.
	B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.05 FIELD CONDITIONS
	A. Perform a TAB before substantial building completion or occupancy.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.01 TAB SPECIALISTS
	A. Subject to compliance with requirements, engage an available TAB specialist that is acceptable to owner, architect, and general contractor.

	3.02 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, and manual volume dampers. Verify that locations of these balancing devices are applicable for intended purpose and are accessible.
	C. Examine the approved submittals for HVAC systems.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	F. Examine test reports specified in individual system and equipment Sections.
	G. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	H. Report deficiencies discovered before and during performance of TAB procedures to the architect, engineer and owner, with recommended corrections.
	I. Observe and record system reactions to changes in conditions.
	J. Record default set points if different from indicated values.

	3.03 PREPARATION
	A. Prepare a TAB plan that includes the following:
	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:

	3.04 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in applicable TAB standards manual, manufacturer’s instructions and in this Section.
	B. Cut insulation and ducts for installation of test probes to the minimum extent necessary for TAB procedures.
	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in US customary inch-pound (IP) units.

	3.05 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare schematic diagrams of systems' "as-built" duct layouts.
	B. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	C. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	D. Check dampers for proper position to achieve desired airflow path.
	E. Check for airflow blockages.

	3.06 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Adjust the variable-air-volume systems as follows:

	3.07 DUCT LEAKAGE TESTS
	A. Witness the duct pressure testing performed by Installer.
	B. Verify that proper test methods are used and that leakage rates are within specified tolerances.
	C. Report deficiencies observed.

	3.08 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents: In addition to certified field-report data, include the following:
	C. General Report Data: In addition to form titles and entries, include the following data:
	D. System Diagrams: Include schematic layouts of distribution systems. Present each system with single-line diagram and include the following:

	3.09 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.



	230713 Duct Insulation
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes insulating the following duct services:

	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.07 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with duct Installer for duct insulation application. Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and finishes and for space required for maintenance.

	1.08 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.01 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	E. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type II for sheet materials.
	F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	G. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide insulation with factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	H. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with ASTM C 534 or ASTM C 1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for sheet materials.

	2.02 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.

	2.03 SEALANTS
	A. FSK Jacket Flashing Sealants:

	2.04 TAPES
	A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.

	2.05 SECUREMENTS
	A. Bands:
	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	C. Wire:  0.062-inch soft-annealed, stainless steel.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.

	3.03 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.04 PENETRATIONS
	A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to match adjacent insulation and overlap duct insulation at least 2 inches.

	3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	3.06 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
	B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

	3.07 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	B. Items Not Insulated:

	3.08 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Round supply, air duct insulation shall be one of the following as long as it complies with the Title 24 ductwork insulation requirements:
	B. Rectangular, supply, air duct insulation shall be one of the following:



	233113 Metal Ducts
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:

	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	B. Welding certificates.
	C. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.03 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.04 DUCT LINER
	A. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	B. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B.
	C. Insulation Pins and Washers:
	D. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation."

	2.05 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	C. Flanged Joint Sealant: Comply with ASTM C 920.
	D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.06 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:

	2.07 SEISMIC-RESTRAINT DEVICES
	A. Channel Support System: Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the other end. Include matching components and corrosion-resistant coating.
	B. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double-cable clips.
	C. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.
	D. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	PART 3 -  EXECUTION
	3.01 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations. Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

	3.02 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.03 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	3.04 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	D. Hangers Exposed to View: Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.05 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes. Comply with SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	F. Drilling for and Setting Anchors:

	3.06 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.07 PAINTING
	A. Paint exterior of exposed duct work to match quality and aesthetic specified by the Architect. Paint materials and application requirements are specified in Section 099123 "Interior Painting."
	B. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and application requirements are specified Section 099123 "Interior Painting."

	3.08 START UP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.09 DUCT SCHEDULE
	A. Supply Ducts:
	B. Elbow Configuration:
	C. Branch Configuration:



	233300 Air Duct Accessories
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:

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

	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items involved.
	B. Source quality-control reports.

	1.05 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

	2.02 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 finish for concealed ducts and for exposed ducts.
	C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.03 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	B. Jackshaft:
	C. Damper Hardware:

	2.04 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	B. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	C. Vane Construction:  Single wall.

	2.05 DUCT-MOUNTED ACCESS DOORS
	A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."

	2.06 FLEXIBLE CONNECTORS
	A. Materials: Flame-retardant or noncombustible fabrics.
	B. Coatings and Adhesives: Comply with UL 181, Class 1.
	C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts.
	D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

	2.07 FLEXIBLE DUCTS
	A. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.

	2.08 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel.
	C. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated.
	F. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	G. Install access doors with swing against duct static pressure.
	H. Access Door Sizes:
	I. Connect terminal units to supply ducts directly or with maximum 60-inch lengths of flexible duct. Do not use flexible ducts to change directions.
	J. Connect flexible ducts to metal ducts with draw bands.
	K. Install duct test holes where required for testing and balancing purposes.

	3.02 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233713.13 Air Diffusers
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Requirements:

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

	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:


	PART 2 -  PRODUCTS
	2.01 DIFFUSERS, REGISTERS, GRILLES AND LOUVERS
	A. Refer to drawings for make, model, material, etc.

	2.02 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas where diffusers, registers, grilles and louvers are installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Install diffusers, registers, grilles and louvers level and plumb.
	B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where indicated, as much as practical. For units installed in lay-in ceiling panels, locate units at end of panel unless indicated otherwise. Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install diffusers, registers, grilles and louvers with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.03 ADJUSTING
	A. After installation, adjust diffusers, registers, grilles and louvers to air patterns indicated, or as directed, before starting air balancing.



	260500 Electrical Basic Materials and Methods
	PART 1 -  GENERAL
	1.01 SECTION INCLUDES:
	A. Conduit, raceways and fittings.
	B. Wires and Cables for 600 Volts and less.
	C. Wire connections and devices.
	D. Outlet boxes.
	E. Pull and junction boxes.
	F. Disconnect Switches and Fuses
	G. Supporting Devices.
	H. Identifying Devices.
	I. Grounding and Bonding
	J. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Submit in accordance with the requirements of Division 1 the following items:
	B. A list of conduit types indicating where each type of conduit will be used.  Indicate conduit manufacturers and fittings to be used.
	C. Wires and Cables.
	D. Wiring Devices and Plates
	E. Nameplates, including engraving schedules where engraved plates are specified.
	F. Fused disconnect switches.

	1.03 DRAWINGS
	A. The drawings are diagrammatic and show the general extent and arrangement of the work required which shall be followed as closely as the actual construction site conditions and work of the other trades will permit.

	1.04 QUALITY ASSURANCE
	A. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose specified and indicated.
	B. Coordination of the work:  Contractor shall become familiar with the conditions of the job site, and with the landscape drawings, drawings of other disciplines and specifications and plan the installation of the electrical work to conform with that shown and specified so as to provide the best possible assembly of the combined work of the trades.
	C. Provide as-built reproducible drawings showing all outlets with circuit numbers at each outlet and maintenance manuals for all new equipment.
	D. Warranties for labor and materials - 1 year from the date of final acceptance of the work.
	E. In addition to material and equipment specified, also provide all incidental materials required to effect complete installation.  Such incidental materials include solders, tapes, caulking, mastics, gaskets, etc.
	F. The Contractor will be held responsible to have examined the site and premises and satisfied himself as to existing conditions under which he will be obligated to operate in performing his part of the work or that which will in any manner affect the work under this contract.
	G. Provide wiring tests upon completion of work and make adjustments as necessary for satisfactory operation of system.

	1.05 REFERENCES
	A. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
	B. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated.
	C. ANSI C80.5 - Rigid Aluminum Conduit.
	D. NECA (INST) - Standard of Installation; National Electrical Contractors Association.
	E. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.
	F. NFPA 70 - National Electrical Code - latest edition.


	PART 2 -  PRODUCTS
	2.01 MATERIALS AND EQUIPMENT – GENERAL
	A. Materials and equipment shall be new, current models of manufacturers, Bare complete identification by manufacturer and Bare UL labels where applicable.For an explanation of options and Contractor’s product selection procedures, see Section 01 6000 "Product Requirements."

	2.02 CONDUIT, RACEWAYS AND FITTINGS
	A. Rigid Steel Conduit
	B. Non-Metallic Conduit

	2.03 CONDUITS AND FITTINGS
	A. Rigid galvanized steel or IMC shall be galvanized.  Coupling and connectors shall be galvanized or cadmium plated; Allied Tube and Conduit, Triangle, or equal.
	B. Conduit Fittings:  Provide watertight compression type conduit fittings for electrical metallic tubing installed in wet location.  Fittings for rigid galvanized steel or IMC shall be threaded.

	2.04 CONDUCTORS
	A. Conductors shall be soft drawn, annealed copper wire 98% conductivity bearing UL label.
	B. Insulation:  Provide the following (600 volt):
	 Type THW, XHHW insulated wire for conductors #2 or larger
	 Type THHN/THWN for all wire smaller than #2
	C. Manufacturers:  Southwire, Anaconda, Rome, General Cable, Cerro Wire, or equal.

	2.05 WIRE CONNECTION
	A. Wire Joints:   Wires in sizes from #18 to #8 AWG, stranded conductor, with insulation rated 105 degrees C. or less shall be joined with electrical spring connectors of three part construction incorporating a non-restricted, zinc coated steel spring enclosed in a steel shell with an outer jacket of vinyl plastic with a flexible insulating skirt.
	B. Mechanical Compression Connectors and Taps:  Stranded conductors from #6 AWG to 750 Kcmil shall be joined or tapped using bolted pressure connectors having cast bronze compression bolts.  Fittings shall be wide range-taking and designed to facilitate the making of parallel taps, tees, crosses or end-to-end connections.  Split-bolt connectors will not be acceptable.
	C. Fixture Connections:  Splice fixture wire to circuit wiring with solderless connectors as specified above in paragraph A.
	D. Terminating Lugs:  Conductors from size No. 6 AWG to 750 MCM, copper, shall be terminated using tin plated hydraulically operated crimping tools and dies as stipulated by the lug manufacturer.  Lugs shall be 3M "Scotchlok" series 30014, Burndy Type Ya-L series, or equal.
	E. Splicing and Insulating Tape (600 volts and below):  General purpose electrical tape shall be suitable for temperatures from minus 18 degrees C to 105 degrees C, shall be black, ultraviolet proof, self-extinguishing, 7 mil thick vinyl with a dielectric strength of 10,000 volts.  Apply 4 layers half-lap with 2” over-lay on each conductor.
	F. Insulating Putty (600 volts and below):  Pads or rolls of non-corrosive, self-fusing, one eight inch thick rubber putty with PVC backing sheet.  Putty shall be suitable for temperatures from minus 17.8 degrees C to 37.8 degrees C and shall have a dielectric strength of 570 volts/mil minimum.
	G. Insulating Resin:  Two Part liquid epoxy resin with resin and catalyst in pre measured, sealed mixing pouch.  Resin shall have a set up time of approximately 30 minutes at 21.1 degrees C, and shall have thermal and dielectric properties equal to the insulation properties of the cables immersed in the resin.
	H. Terminal Strip Connectors:  Terminate wire in locking tongue style, pressure type, solderless lug where applicable.
	I. Wire Connectors:
	J. #6 AWG and larger:  Thomas and Betts "Lock-Tite", Burndey, "Quicklug" or OZ Type PT/PTC.
	K. #8 AWG and smaller:  Scotch spring steel with insulated cap, Thomas and Betts, "STA-KON Piggy" with insulator or ideal, wire nut or wing nut type.

	2.06 OUTLET BOXES
	A. Standard outlet boxes:  Galvanized, die formed or drawn steel, knock-out type of size and configuration best suited to the application indicated on the plans.  Minimum box size, 4 inch square by 1-1/2 inch deep, indoor use.  FS cast boxes are required for outdoor use.
	B. Cast Metal Outlet Boxes:  FS cast boxes are required for outdoor use.  Four-inch round, galvanized cast iron alloy with threaded hubs and mounting lugs as required.  Boxes shall be furnished with cast cover plates of the same material as the box and neoprene cover gaskets.  Thomas and Betts, Crouse-Hinds VXF series, Appleton JBX series or equal.
	C. Conduit Outlet Bodies:  Cadmium plated, cast iron alloy.  Obround conduit outlet bodies with threaded conduit hubs and neoprene gasketed, cast iron covers.  Outlet bodies shall be used to facilitate pulling of conductors or to make changes in conduit direction only.  Splices are not permitted in conduit outlet bodies.  Thomas and Betts, Crouse Hinds Form 8 Condulets, Appleton form 35 Unilets, or equal.
	D. Wiring Devices:
	E. Duplex Receptacles:  20A, 125V, 3 wire, grounded, NEMA 5-15R, tamper resistant, Pass & Seymour S885TRWCC14 decorator style or equal.
	F. GFI Receptacles: 20A, 125V, 3 wire, Nema 5-15R, tamper resistant, Pass & Seymour S1595NTLTRWCC8 or equal.
	G. Outdoor Receptacles: shall be 20A, 125V, 3-wire, Nema 5-15R, Pass & Seymour S1595TRWCC8 with while in use cover or equal.
	H. Switches: Lighting switches shall be 20A, 3 wire.  Shall be Pass & Seymour 2601-W decorator style or equal.  3-way switch shall be Pass & Seymour 2603-W or equal.
	I. Dimmer Switches: Dimmer have full-on bypass mode.  Shall be Pass & Seymour 91180-W decorator style or equal.  3-way dimmer switch shall be Pass & Seymour 91183-W or equal.

	2.07 PULL AND JUNCTION
	A. Sheet Metal Boxes:  Use standard outlet or concrete ring boxes wherever possible; otherwise use minimum 15 gauge get metal, NEMA 1 boxes, sized to code requirements with covers secured by cadmium plated machine screws located 6 inches on centers.  Circle AW Products, Hoffman Engineering Co., or equal.
	B. Cast Metal Boxes:  Use standard cast malleable iron outlet or device boxes wherever possible; otherwise use cadmium plated, cast malleable iron junction boxes with bolt-on, interchangeable conduit hub plates with neoprene gaskets.  Appleton RS series; Crouse Hinds RS series, or equal.

	2.08 DISCONNECTS:
	A. Small Motors and Water Heaters:  Provide 30A, 600V AC rated double-pole toggle switch for equipment disconnects.  Switch shall be rated for 2HP motors at 120V and 5HP motors at 240V.  Toggle switch shall be horsepower rated.  Device shall have silver cadmium oxide contacts.  Device shall be fully enclosed.  Device shall have quick make, slow break design.  Device shall be listed as a manual motor controller.  Device shall be Bryant 30002B for interior installation and Bryant 30302B for exterior installations or equal.
	B. Large Motors: Provide switches rated from 30A to 60A. Switches shall have switch blades which are visible when the switch is OFF and the cover is open The switch operating mechanism shall be quick-make, quick-break such that, during normal operation of the switch, the operation of the contacts shall not be capable of being restrained by the operating handle after the closing or opening action of the contacts has started.  The operating handle shall be an integral part of the box, not the cover.  Switch enclosures shall be rated Nema 3R for exterior installations.  Switches shall be Square D – Class 3130 or equal.

	2.09 DISCONNECT SWITCHES
	A. All disconnect switches shall be heavy-duty type and have the number of poles, voltage rating, and horsepower rating as required by the motor or equipment.  Disconnect switches shall be in enclosures to suit conditions, NEMA 3R for outdoor and NEMA 1 for indoor.  Disconnect switches shall be fused unless otherwise noted on the drawings.  As manufactured by:  Square D - Class 3110, ITE Seimens, or equal.

	2.10 FUSES
	A. Dual Element, Time Delay, UL Class RK5.  Rejection type.  Size and Voltage as indicated on equipment.  Bussman, Little Fuse, or approved equal.

	2.11 ELECTRICAL SUPPORTING DEVICES
	A. Concrete Fasteners:  Phillips "Red-Head" or equal, self drilling expansion type concrete anchor.
	B. Conduit Straps:  Hot-dip galvanized, cast malleable iron, two hole type strap with cast clamp-backs and spacers as required.  OZ/Gedney No. 14-50G strap and #141G spacer; Efcor No. 231 strap, and No.131 spacer; or equal.
	C. Construction Channel: 1-1/2 inch by 1-1/2 inch 12 gauge galvanized steel channel with 17/32 inch diameter bolt holes, 1-1/2 inch on center, in the base of the channel.  Kindorf 905 series, Unistrut P-1000-HS or equal.
	D. Cable Ties and Clamps:  Thomas and Betts Co. "Ty-Raps" Panduit "Pan-Ty" or equal one piece, nylon, reusable type lashing ties.
	E. Fasteners (General) :  Wood screws for fastening to wood.  Machine screws for fastening to steel.  Toggle bolts for fastening to hollow concrete block, gypsum board, or plaster walls.  Expansion anchors for attachments to pre-poured concrete.

	2.12 IDENTIFYING DEVICES
	A. Nameplates:  Type NP:  Engraved black bakelite, 1 inch by 3-1/2 inch, 1/8 inch high white letters, machine screw retained.  For permanent identification of all switchboards, panelboards, circuit breakers in separate enclosures, motor starters, relays, time switches, disconnect switches and other cabinet-enclosed apparatus including terminal cabinets or match existing as closely as possible.
	B. Legend Plates:  Type LP:  Die-stamped metal legend plate with mounting hole and positioning key for attachment to panel mounted operators' devices.  Engraved paint-filled characters as specified.
	C. Wire & Terminal Markers:  Self-adhering, pre-printed vinyl with self-laminating wrap around strip.  Markers shall be legible after termination.  Brady B191 series, Thomas & Betts WSL series or equal.
	D. Conductor Phase Markers:  Thomas & Betts WCPHAS series or similar in addition to colored marking as specified under this section of the specifications.

	2.13 GROUNDING AND BONDING
	A. Ground Rods
	B. Manufacturer: Blackburn, Erico, or approved Equal
	C. Size:  3/4" x 10' Ground Rods
	D. Grounding Electrode Conductor, 2/0 for foundation foots, and per NEC.
	E. Grounding Well - Christy Box, Valve Box


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. General:  Exact locations of distances and devices shall be taken from field measurements and approved by the architect prior to rough in.
	B. Provide all wiring connections for equipment furnished under other sections of the contract documents.

	3.02 CONDUIT AND RACEWAY APPLICATIONS
	A. Rigid Steel Conduit: For all exterior applications, all conduits larger than 2” trade diameter, indoor, below eight (8) feet.
	B. Electrical Metallic Tubing (EMT):  Interior only and above eight (8) feet or when entering a panel from above.
	C. Liquidtight Flexible Metallic Conduit:  In damp and wet locations for connections to motors, transformers, vibrating equipment and machinery.  Connections to all pump motors, flow switches, and similar devices.
	D. Rigid Galvanized: Install for all underground and exterior runs.  Minimum conduit size shall be ¾”.

	3.03 WIRE
	A. Wire Sizes:  Provide no wire smaller than #12 for lighting, receptacles or other circuits.  Provide stranded wire for wire larger than #10.
	B. Wires installed in exterior locations shall be THWN.

	3.04 CONDUIT INSTALLATION
	A. General
	B. Layout:
	C. Supports:
	D. Installation
	E. Terminations and Joints
	F. Penetrations:

	3.05 CABLE AND WIRE INSTALLATION
	A. Examination
	B. Preparation
	C. General:
	D. Splicing and Terminating:
	E. Identification:

	3.06 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.
	I. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring requirements.

	3.07 INSTALLATION OF BOXES
	A. General:
	B. Box Layout:

	3.08 INSTALLATION OF WIRING DEVICES
	A. General
	B. Identification

	3.09 INSTALLATION OF FUSES AND DISCONNECT SWITCHES
	A. Fuses shall be installed where noted on plans.  Sizes are based on design data provided by air conditioning mfg.  Listed or labeled equipment must be in accordance with instructions included in the listing or labeling.  Be sure to observe maximum branch circuit fuse size labels.
	B. Disconnect switches shall be mounted on the units.  Coordinate with mechanical contractor to ensure switches are not mounted on a removable access panel.
	C. Label each disconnect fuse with equipment tag as indicated in the single line diagram, or as directed.

	3.10 ELECTRICAL EQUIPMENT GROUNDING
	A. Ground non-current carrying metal parts of electrical equipment enclosures, frames, conductor raceways or cable trays to provide a low impedance path for line-to-ground fault current and to bond all non-current carrying metal parts together.  Install a ground conductor in each raceway system in addition to conductors shown.  Equipment ground conductor shall be electrically and mechanically continuous from the electrical circuit source to the equipment to be grounded.  Size ground conductors per NEC 250 unless larger conductors are shown on the drawings.
	B. Grounding conductors shall be identified with green insulation, except where a bare ground conductor is specified.  Where green insulation is not available, on larger sizes, black insulation shall be used and suitably identified with green tape at each junction box or device enclosure.
	C. Install metal raceway couplings, fittings and terminations secure and tight to insure good ground continuity.  Provide insulated  grounding bushing and bonding jumper where metal raceway is not directly attached to equipment metal enclosure and at concentric knock-outs.
	D. Motors shall be connected to equipment ground conductors with a conduit grounding bushing and with a bolted solderless lug connection on the metal frame.
	E. Conduit terminating in concentric knockouts at panelboards, cabinets and gutters shall have insulated grounding bushings and bonding jumpers installed interconnecting all such conduits and the panelboard cabinet, gutter, etc.
	F. Performance:  Measure ground resistance, 25 Ohms or less.

	3.11 BONDING
	A. Bonding shall be provided to assure electrical continuity and the capacity to conduct safely any fault current likely to be imposed.
	B. Bonding shall be in accordance with NEC Article 250, Part V

	3.12 WORKMANSHIP
	A. Preparation, handling, and installation shall be in accordance with manufacturer's written instructions and technical data particular to the product specified and/or accepted equal except as otherwise specified.  Coordinate work and cooperate with others in furnishing and placing this work.  Work to reviewed shop drawings for work done by others and to field measurements as necessary to properly fit the work.
	B. Conform to the National Electrical Contractor's Association "Standard of Installation" for general installation practice.

	3.13 INSTALLATION
	A. Install in accordance with manufacturer's instructions.



	265119 Interior Lighting
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes the following types of LED luminaires:

	1.03 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. LED: Light-emitting diode.
	E. Lumen: Measured output of lamp and luminaire, or both.
	F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For nonstandard or custom luminaires.
	C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

	1.05 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	B. Qualification Data: For testing laboratory providing photometric data for luminaires.
	C. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.
	D. Product Certificates: For each type of luminaire.
	E. Product Test Reports: For each type of luminaire, for tests performed by manufacturer and witnessed by a qualified testing agency.
	F. Sample warranty.

	1.06 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.

	1.07 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient Lighting Products, and complying with the applicable IES testing standards.
	C. Provide luminaires from a single manufacturer for each luminaire type.

	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.09 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period:  Five year(s) from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.
	C. Ambient Temperature:  41 to 104 deg F.
	D. Altitude: Sea level to 1000 feet.

	2.02 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	C. Recessed luminaires shall comply with NEMA LE 4.
	D. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	E. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	F. California Title 24 compliant.

	2.03 MATERIALS
	A. Metal Parts:
	B. Steel:
	C. Stainless Steel:
	D. Galvanized Steel: ASTM A 653/A 653M.
	E. Aluminum: ASTM B 209.

	2.04 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.05 LUMINAIRE SUPPORT
	A. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gauge.
	C. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	D. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.03 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	E. Flush-Mounted Luminaires:
	F. Wall-Mounted Luminaires:
	G. Suspended Luminaires:
	H. Ceiling-Grid-Mounted Luminaires:
	I. Comply with requirements in Section 26 0519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.04 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 26 0553 "Identification for Electrical Systems."

	3.05 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.

	3.06 STARTUP SERVICE
	A. Comply with requirements for startup specified in Section 26 0943.16 "Addressable-Luminaire Lighting Controls."
	B. Comply with requirements for startup specified in Section 26 0943.23 "Relay-Based Lighting Controls."

	3.07 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-normal hours for this purpose. Some of this work may be required during hours of darkness.



	270000 General Communications Requirements
	1.1 STANDARD REQUIREMENTS
	B. It is the intent of the drawings and specifications to provide and install a structured cabling infrastructure including partial build-out of existing IDF on the basement level of the building.

	1.2 TELECOMMUNICATIONS WORK INCLUDED
	1.3 RELATED WORK NOT INCLUDED IN THIS SECTION
	1.4 STANDARDS
	A. Except as modified by governing codes and by the Contract Documents, comply with the applicable Standards indicated in Division 27 specifications.
	B. ANSI/TIA-568-C.0, Generic Telecommunications Cabling for Customer Premises, and its published addenda.
	C. ANSI/TIA-568-C.1, Commercial Building Telecommunications Cabling Standard, and its published addenda.
	D. ANSI/TIA-568-C.2, Copper Cabling Components Standard, and its published addenda.
	E. ANSI/TIA/EIA-569-B, Commercial Building Standard for Telecommunications Pathways and Spaces, and its published addenda
	F. ANSI/TIA/EIA-606-A, Administration Standard for the Telecommunications Infrastructure of Commercial Buildings, and its published addenda
	G. ANSI/J-STD-607-A, Commercial Building Grounding (Earthing) and Bonding Requirements for Telecommunications, and its published addenda.
	H. Building Industries Consulting Services International (BICSI) Telecommunications Distribution Methods Manual (TDMM)
	I. ANSI/TIA-942, Telecommunications Infrastructure Standard for Data Centers, and its published addenda.

	1.5 QUALITY ASSURANCE
	1.6 SUBMITTALS
	1.7 DELIVERY, STORAGE AND HANDLING
	1.8 IDENTIFICATION
	1.9 COORDINATION OF THE WORK
	1.10 CODES, REGULATIONS AND STANDARDS
	1.11 SPECIAL CONDITIONS
	1.12 INSPECTIONS, GUARANTEES AND WARRANTEES
	1.13 SUBSTITUTIONS
	2.1 MATERIALS
	2.2 COMPONENTS
	2.3 LABELING AND IDENTIFICATION
	3.1 STAFFING
	3.2 TELECOMMUNICATIONS SUPERINTENDENT
	3.3 ORGANIZATION OF WORK
	3.4 INSTALLATION
	3.5 PROTECTION OF WORK AND PROPERTY
	3.6 AS-BUILT DOCUMENTS
	3.7 ACCEPTANCE

	270528 Pathways for Communications Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. ARC: Aluminum rigid conduit.
	B. GRC: Galvanized rigid conduit.
	C. IMC: Intermediate metal conduit.
	D. RTRC: Reinforced thermosetting resin conduit.

	1.4 ACTION SUBMITTALS
	A. Product data for the following:
	B. Shop Drawings:

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	B. Seismic Qualification Data:  Provide seismic bracing for all pathway racks, enclosures, cabinets, equipment racks, and their mounting provisions, including those for internal components, from manufacturer.
	C. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS AND FITTINGS
	A. Description: Metal raceway of circular cross section with manufacturer-fabricated fittings.
	B. General Requirements for Metal Conduits and Fittings:
	C. GRC: Comply with ANSI C80.1 and UL 6.
	D. ARC: Comply with ANSI C80.5 and UL 6A.
	E. IMC: Comply with ANSI C80.6 and UL 1242.
	F. PVC-Coated Steel Conduit: PVC-coated.
	G. EMT: Comply with ANSI C80.3 and UL 797.
	H. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	I. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.2 NONMETALLIC CONDUITS AND FITTINGS
	A. Description: Nonmetallic raceway of circular section with manufacturer-fabricated fittings.
	B. General Requirements for Nonmetallic Conduits and Fittings:
	C. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	D. Rigid HDPE: Comply with UL 651A.
	E. Continuous HDPE: Comply with UL 651A.
	F. RTRC: Comply with UL 2515A and NEMA TC 14.
	G. Fittings: Comply with NEMA TC 3; match to conduit or tubing type and material.
	H. Solvents and Adhesives: As recommended by conduit manufacturer.

	2.3 HOOKS
	A. Description: Prefabricated sheet metal cable supports for telecommunications cable.
	B. Manufacturer or equal
	C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	D. Comply with TIA-569-D.
	E. stainless steel.
	F. J shaped.

	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Description: Enclosures for communications.
	B. General Requirements for Boxes, Enclosures, and Cabinets:
	C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
	F. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, with continuous-hinge cover with flush latch unless otherwise indicated.
	G. Cabinets:


	PART 3 -  EXECUTION
	3.1 PATHWAY APPLICATION
	A. Outdoors: Apply pathway products as specified below unless otherwise indicated:
	B. Indoors: Apply pathway products as specified below unless otherwise indicated:
	C. Minimum Pathway Size: 1-1/4-inch trade size for copper and aluminum cables.
	D. Pathway Fittings: Compatible with pathways and suitable for use and location.
	E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.2 INSTALLATION
	A. Comply with the following standards for installation requirements except where requirements on Drawings or in this Section are stricter:
	B. Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and number of floors.
	C. Comply with requirements in Section 07 84 13 "Penetration Firestopping" for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
	D. Comply with requirements in Section 27 05 29 "Hangers and Supports for Communications Systems" for hangers and supports.
	E. Comply with requirements in Section 27 05 44 "Sleeves and Sleeve Seals for Communications Pathways and Cabling" for sleeves and sleeve seals for communications.
	F. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal pathway runs above water and steam piping.
	G. Complete pathway installation before starting conductor installation.
	H. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	I. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 12 inches of changes in direction.
	J. Conceal rigid conduit within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	K. Support conduit within 12 inches of enclosures to which attached.
	L. Pathways Embedded in Slabs:
	M. Stub-ups to Above Recessed Ceilings:
	N. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of pathway and fittings before making up joints. Follow compound manufacturer's written instructions.
	O. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive compound prior to assembly.
	P. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install insulated bushings on conduits terminated with locknuts.
	Q. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus one additional quarter-turn.
	R. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure, to assure a continuous ground path.
	S. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll cutter or a guide to ensure cut is straight and perpendicular to the length.
	T. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Secure pull wire, so it cannot fall into conduit. Cap pathways designated as spare alongside pathways in use.
	U. Install pathway-sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of adjacent plates or surfaces. Install pathway-sealing fittings according to NFPA 70.
	V. Install devices to seal pathway interiors at accessible locations. Locate seals, so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all pathways at the following points:
	W. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.
	X. Expansion-Joint Fittings:
	Y. Hooks:
	Z. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to bottom of box unless otherwise indicated.
	AA. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block and install box flush with surface of wall. Prepare block surface to provide a flat surface for a raintight connection between box and cover plate or supported equipment and box.
	BB. Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same vertical channel.
	CC. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	DD. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	EE. Set metal floor boxes level and flush with finished floor surface.
	FF. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

	3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 27 05 44 "Sleeves and Sleeve Seals for Communications Pathways and Cabling."

	3.4 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 07 84 13 "Penetration Firestopping."

	3.5 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage or deterioration.



	270553 Identification For Communications Systems
	1.1 SCOPE OF WORK
	1.2 INTENT OF DRAWINGS AND SPECIFICATIONS
	1.3 COORDINATION
	1.4 SUBMITTALS
	1.5 STANDARDS FOR MATERIALS
	1.6 QUALITY ASSURANCE
	2.1 COPPER STATION CABLE SHEATH LABELS
	2.2 EIGHT-PIN 8-POSITION JACKS AND TERMINATION BLOCKS – LABELS
	2.3 COPPER PROTECTOR BLOCK LABELING
	2.4 PATCH PANEL LABELING
	2.5 TELECOM CONDUIT LABELING
	2.6 COPPER RISER CABLE SHEATH LABELS
	3.1 GENERAL
	3.2 STATION CABLE/OUTLET/JACK/TERMINATION IDENTIFICATION
	3.3 COPPER PROTECTOR BLOCKS LABELS
	3.4 COPPER RISER CABLE LABELS
	3.5 ACCEPTANCE

	271500 Structured Cabling Systems
	SECTION 27 15 00
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	B. Augmented Category 6 UTP Jacks
	C. Augmented Category 6 UTP Cabling
	D. Augmented Category 6 UTP Patch Cords
	E. Wallplates
	F. Surface Mount Boxes
	G. Copper Patch Panels
	H. 110-Style Cross Connects
	I. Labeling

	1.2 RELATED REQUIREMENTS
	1.3 REFERENCE STANDARDS
	1.4 PRE-INSTALLATION MEETINGS
	1.5 SUBMITTALS
	1.6 QUALITY ASSURANCE
	B. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
	C. Delete "Testing Supervisor" Subparagraph below if Contractor performs field quality-control testing.

	1.7 DELIVERY, STORAGE, AND HANDLING
	B. Storage and Handling Requirements:

	1.8 WARRANTY
	D. Necessary documentation for warranty registration shall be provided to the manufacturer by the installer (within 10 days) following 100 percent testing of cables.


	PART 2 -  PRODUCTS
	2.1 PRODUCT CONSISTENCY
	A. UTP Cabling
	B. UTP Jacks

	2.3 SYSTEM DESCRIPTION
	A. Communications Structured Cabling System:  Includes cables, jacks, patch panels, connecting blocks, patch cords, jumpers, and necessary support systems, such as cable managers and faceplates.
	B. Cables:  Route through conduit, cable trays, open ceiling areas, non-ventilated spaces above ceiling tile, and through plenum air-handling spaces above ceiling tile.
	C. Furnish and install all materials necessary for a complete and working communications structured cabling system.

	2.4 AUGMENTED CATEGORY 6 UTP JACKS
	A. Manufacturer or equal:
	B. The connector shall meet or exceed the requirements for Category 6A channel-level performance described in ANSI/TIA-568-C.2 and ISO/IEC Class EA. The modular connector shall be snap-in style.
	C. The connector shall also be in compliance with all National Electrical codes; compliant with ANSI/TIA-1096-A; UL Listed; and independently verified.
	D. In addition to Cat 6A compliance, the connector shall have the ability to support high-megabit and shared-sheath applications.
	E. All plastics used in construction of connector bodies shall be fire retardant with a UL flammability rating of 94V-0.
	F. All terminations shall use 110-type insulation displacement connectors (IDC).
	G. The connector shall provide a ledge directly adjacent to the 110-style termination against which wires can be directly terminated and cut in one action by the installation craftsperson.
	H. Connector wiring is universal and will accommodate installation color codes for T568A and T568B wiring schemes.
	I. The termination field shall be in the rear for easy access.
	J. The connector shall include an alien crosstalk attenuation cover (Cone of Silence) to protect the termination field from induced noise from adjacent connectors.
	K. The modular connector shall fit all other installed telecommunications wallplates, outlets, field-configurable patch panels, and patch blocks. The connector shall be available in 13 ANSI/TIA-606 compatible colors.
	L. It shall support Power over Ethernet up to 100 watts.

	2.5 AUGMENTED CATEGORY 6 UTP CABLING
	A. Manufacturer or equal:
	B. Shall have beyond ANSI/TIA-568-C.2 Category 6A performance.
	C. Shall have headroom of 10dB beyond standard on NEXT, PSNEXT, ACR, and PSACT.
	D. Shall be Plenum-NFPA 70, CMP
	E. Shall support up to 10Gbps, full duplex transmission for up to 100 meters.
	F. Shall be UL/ETL Listed
	G. Shall be 23-gauge

	2.6 AUGMENTED CATEGORY 6 UTP PATCH CORDS
	A. Contractor shall provide patch cords to complete all equipment connections for all low voltage systems plus the greater of 10% or 10 for spares.
	B. Contractor shall provide lengths required for proper installation.  Spares shall be equal in length to those installed.
	C. Manufacturer or equal:
	D. Cat 6A patch cords shall provide electrical ANSI/TIA-568-C.2 Cat 6A performance for all internal and alien crosstalk parameters from 1 to 500 MHz.
	E. The patch cord shall be a 26-gauge FTP construction with stranded conductors to provide greater flex-life.
	F. The patch cord will incorporate a SlimLine boot combination to provide strain relief and ease of use in higher-density applications.
	G. The patch cords shall be available in standard lengths of 3, 5, 7, 10, 15, and 20 feet.
	H. The patch cord shall be available in seven standard colors.
	I. Patch cord plug shall have industry-standard, ANSI/TIA1096-A compliant 50 micro inches of gold plating.

	2.7 WALLPLATES
	A. Manufacturer or equal:
	B. The wallplate housing shall be a one-piece, single-gang flush-mount style that fits standard NEMA openings and accommodates low-voltage box eliminators for a flush mount.
	C. It shall provide 1, 2, 3, or 4 ports. It must be able to accept all Leviton QuickPort modules.
	D. The wallplate shall feature clear port ID windows.
	E. It must be made of high-impact, fire retardant plastic rated UL 94V-0, and be cULus Listed and compliant with ANSI/TIA-568-C.0 specifications.
	F. Wallplate screws shall match wallplate color.

	2.8 SURFACE MOUNT BOXES
	A. Shall be used to create permanent links between patch panel and surveillance camera or wireless access points.
	B. Manufacturer or equal:
	C. The surface-mount box shall be small and low profile to accept up to two field configurable QuickPort connectors.
	D. Base shall include cable anchor points.
	E. Mounting methods shall include screws, pressure sensitive adhesive, and magnets.
	F. Cover shall include an identification window, which also hides a user-provided #6 x 1/2-inch security screw.
	G. Construction shall be of high-impact fire-retardant plastic rated UL 94V-0.
	H. Box shall be cULus listed and compliant with ANSI/TIA-568-C.
	I. One and two-port housings shall comply with UL 2043 as suitable for use in air handling spaces per NEC 300-22(b)(c).

	2.9 COPPER PATCH PANELS
	A. Furnish and Install 48-Port Modular Patch Panels to support UTP jack installation at equipment rack.
	B. Manufacturer or equal:
	C. Shall accommodate min. Cat6A cables and jacks.
	D. Mount to standard EIA 19” rack.
	E. Modular, accepting all modules designed for that product line.
	F. Available with labels that follow TIA/EIA 606 labeling standards.
	G. One patch panel port shall be provided for each station cable served from the IDF plus 25%.
	H. Supply and install as many patch panels as necessary to service all stations cabling, plus the required spare count.

	2.10 110-STYLE CROSS CONNECTS
	A. Shall be installed in MPoE to support analog POTS voice drops.
	B. Manufacturer or equal:
	C. Provide termination blocks for voice as required for all building telecommunications needs. If required, a minimum of one termination block shall be provided at MPoE back-board location.
	D. The connecting hardware block shall support the appropriate voice (non-VOIP) applications and facilitate cross�connection and/or inter�connection using cross-connect wire.
	E. Shall be of 110-type.
	F. Shall be made of flame-retardant thermoplastic rated UL 94V-0, with the base consisting of vertical columns for terminating up to 50-pairs of conductors.
	G. Allow for a minimum of 200 re-terminations without signal degradation below standards compliance limit.
	H. Support wire sizes: Solid: Wire Ranges 22-26 AWG.
	I. ANSI/TIA/EIA-568-C and ISO/IEC 11801 compliant.
	J. Shall be UL listed.

	2.11 LABELING:
	A. Cables
	B. Faceplates
	C. Racks, Panels, Blocks


	PART 3 -  EXECUTION
	3.1 WIRING METHODS
	A. Wiring Method: Install cables in raceways and cable trays, except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces, attics, and gypsum board partitions where unenclosed wiring method may be used. Conceal raceway and cables, except in unfinished spaces.
	B. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal points with no excess and without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars and distribution spools. Install conductors parallel with or at right angles to sides and back of enclosure.

	3.2 INSTALLATION OF PATHWAYS
	A. Coordinate cable-connection hardware installations and specialty arrangements with layout Drawings and with requirements specified for communications equipment rooms. If Drawings are explicit enough, these requirements may be reduced or omitted.
	B. Comply with Section 270528 "Pathways for Communications Systems."
	C. Drawings indicate general arrangement of pathways and fittings.

	3.3 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES
	A. Comply with NECA 1 and NECA/BICSI 568.
	B. General Requirements for Cabling:
	C. Open-Cable Installation:
	D. Group connecting hardware for cables into separate logical fields.
	E. Separation from EMI Sources:

	3.4 FIRESTOPPING
	A. Comply with requirements in Section 078413 "Penetration Firestopping."
	B. Comply with TIA-569-D, Annex A, "Firestopping."
	C. Comply with "Firestopping Systems" Article in BISCI's "Telecommunications Distribution Methods Manual."

	3.5 GROUNDING
	A. Install grounding according to the "Grounding, Bonding, and Electrical Protection" chapter in BICSI's "Telecommunications Distribution Methods Manual."
	B. Comply with TIA-607-B and NECA/BICSI-607.
	C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall, allowing at least a 2-inch clearance behind the grounding bus bar. Connect grounding bus bar to suitable electrical building ground, using a minimum No. 4 AWG grounding electrode conductor.
	D. Bond metallic equipment to the grounding bus bar, using not smaller than a No. 6 AWG equipment grounding conductor.

	3.6 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA-606-B.
	B. Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2 level of administration.
	C. Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List incoming and outgoing cables and their designations, origins, and destinations. Protect with rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive schedules for Project.
	D. Cabling Administration Drawings: Show building floor plans with cabling administration-point labeling. Identify labeling convention and show labels for telecommunications closets, terminal hardware and positions, horizontal cables, work areas and workstation terminal positions, grounding buses and pathways, and equipment grounding conductors.
	E. Cable and Wire Identification:
	F. Labels shall be preprinted or computer-printed type, with a printing area and font color that contrast with cable jacket color but still comply with TIA-606-B requirements for the following:

	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Data for each measurement shall be documented. Data for submittals shall be printed in a summary report that is formatted similarly to Table 10.1 in BICSI's "Telecommunications Distribution Methods Manual," or shall be transferred from the instrument to the computer, saved as text files, printed, and submitted.
	D. Remove and replace cabling where test results indicate that they do not comply with specified requirements.
	E. See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.
	F. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.







