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COUNTEE CULLEN BRANCH LIBRARY  ASBESTOS ABATEMENT 
EXTERIOR REHABILITATION   028213 - 98 

3. It is the responsibility of the Asbestos abatement contractor to determine 
current waste handling, transportation and disposal regulations for the work 
site and for each waste disposal landfill. The Asbestos abatement contractor 
must comply fully with these regulations and all appropriate U.S. 
Department of Transportation, EPA and other Federal, State and Local 
entities’ regulations and all other current legal requirements. 
 

4. The asbestos abatement contractor shall obtain an agreement from the 
transporter (s) that the practice of “Back-Hauling” will not be engaged in, 

with respect to any and all waste loads taken from this site during the work. 
 

5. The asbestos abatement contractor will document actual disposal of the 
waste at the designated landfill by having completed a Disposal Certificate 
and will provide a copy of the same to the Department of Design and 
Construction. 

 

PART 6 – ACCEPTANCE 

 

6.01 ACCEPTANCE 

 
Upon satisfactory completion of all decontamination procedures, a certificate will be 
issued by the Construction Project Manager with copies to all parties. 

 
A. A letter of Compliance stating that all the work on the project was performed in 

accordance with the Specifications and all applicable Federal, State and Local 
regulations. 

 
B. All warranties as stated in the Specifications. 

 
END OF SECTION 028213 
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SECTION 03 01 30.71 

REHABILITATION OF CAST-IN-PLACE CONCRETE 
 

 

PART I -   GENERAL 

 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 
 

1.2 SUMMARY 

A. Work includes but is not limited to the following work: concrete crack and spall patching repairs, 
replacement of concrete roof screed, work called for the Drawings, and other work necessitated by these 

operations. 

B. Related Sections:  

1. Section 04 01 20.91 – Unit Masonry Restoration 

2. Section 04 01 40.91 – Stone Restoration 

3. Section 05 12 00 – Structural Steel Framing  

4. Section 07 01 50.23 – Roof Removal  

5. Section 07 52 00 – Modified Bituminous Membrane Roofing 

6. Section 07 92 00 – Joint Sealants 

7. Section 08 51 00 – Metal Windows 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Certificates of Compliance: Provide the Commissioner with Certificates of Compliance for all cements, 

aggregates, and admixtures such as air-entraining agents, water-reducing agents, and retarding agents, and 

other materials not covered under manufacturer’s product data. 

D. Concrete Mix Design: For concrete repair materials, submit Manufacturer’s recommendations for 

concrete mix design meeting requirements of this Section. 

E. Perform mock-ups of concrete patching material as specified in Mock-Ups below. 
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1.4 REFERENCE STANDARDS 

 

A. ASTM C-39 Standard Test Method for Compressive Strength of Hydraulic Cement Mortars.  

B. ASTM C-78 Standard Test Method for Flexural Strength of Concrete (using simple beam and third point 

loading). 

C. ASTM C-882 Test Method for Bond Strength of Epoxy-Resin Systems used with Concrete. 

D. ASTM C-496 Standard Test Method for Splitting Tensile Strength of Cylindrical Concrete Specimens. 

E. ASTM C-157 Standard Test Method for Length Change of Hardened Hydraulic-Cement Mortar and 
Concrete. 

 

1.5 DELIVERY, HANDLING AND STORAGE 

A. Prevent segregation and contamination of aggregates by effective containment on a flat, hard surface and 

covering with a secured tarpaulin. 

B. Store bagged material with bags intact and undamaged until needed for use. 

C. Deliver materials in original unopened containers with labels indicating manufacturer, product name and 

designation, color, expiration date, pot life, curing time and mixing instructions. 

D. Store and handle materials to prevent their deterioration or damage due to moisture, temperature changes, 

contaminants or other causes. 
 

1.6 JOB CONDITIONS 

A. Environmental Conditions:  Do not proceed with concrete restoration procedures under the following 

conditions: 

1. When ambient and substrate temperatures are outside the limits permitted by the product 

manufacturer. 

2. Before all substrate and rebar preparation has been completed. 
 

1.7 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Ensure that all personnel engaged in the Work of this Section are qualified masonry journeymen, who 

may be assisted by masonry apprentices qualifying for their journeyman status. 

1. Common labor may be used for tasks not requiring journeyman skills. 

2. The contractor or subcontractor performing the work specified above must, within the last five (5) 

consecutive years prior to the bid opening, have successfully completed in a timely fashion at least 

three (3) projects similar in scope, size and type to the required work, based on architectural style, 
construction method and materials and age of building for this particular project. One such prior 
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project of the three must have involved a landmarked building, as officially designated by the City, 

State or Federal government. 

C. A representative of the supplier of the concrete patching material shall be present at the project for at least 

one full patch of each type in order to instruct personnel in the use of the material. 

1. Expenses for this visit are a part of the Contractor’s costs on this project. 
 

1.8 PROTECTION 

A. Immediately remove excess mortar, stains, or other elements that would mar the surface appearance.  

Follow procedures outlined in CLEANING in Part 3. 

B. For existing surfaces intended to remain such as roofs or terraces that will receive traffic during masonry 

work, provide plywood traffic ways.  Working surfaces adjacent to wall receiving masonry work shall be 

not less than 4 feet wide. 

C. Weather Protection:  Cover and protect all exterior openings and partially completed work at the end of 

the work day to prevent water entry or exposure to hot, dry conditions. 

 
1.9 MOCK-UPS 

A. At least one mock-up for each concrete patching type with each proposed material shall be constructed.  

These mock-ups shall demonstrate the techniques and the quality of workmanship to be incorporated into 

the remainder of the work until the mock-up has been reviewed and accepted. 

B. The Commissioner shall inspect the mock-up for suitability for the project. Mock-up patch areas shall be 

chipped off with hand tools and/or power chipping hammers supplied by the Contractor such that the 
bond to existing stone can be inspected. It shall be the Commissioner’s decision whether mock-ups are 

suitable for the project objectives. The Commissioner may order that additional mock-ups be performed, 

varying preparation and application techniques, at no additional cost to the the City of New York. 

C. When mock-ups are no longer needed, repair as required to match the finished work, as directed by the 

Commissioner. 

D. New York City Landmarks Preservation Commission (LPC) 

1. All material samples and mock-ups are subject to review and approval by the New York City 

Landmarks Preservation Commission.  

2. Notify the Commissioner, at least one week in advance of when samples or mock-ups are expected to 

be ready for review in order to arrange and schedule a visit from the LPC staff. 

3. Contractor shall be responsible to prepare and provide as many samples as required to secure LPC 

and the Commissioner’s approval. 

4. Do not proceed with the work until receipt of written approval from LPC and the Commissioner. 

 

PART II – PRODUCTS 
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2.1 CONCRETE REPAIR MATERIALS 

A. Vertical and Underside/Overhead Surface Concrete Repair Mortar: Material shall be non-sag, capable of 

being troweled in place and without the need of formwork, and shall have the following properties:  

1. Compressive strength shall be 5000 psi in 28 days when tested in accordance with ASTM C109.  

2. Bond strength shall be 1700 psi in 28 days when tested in accordance with ASTM C882.  

3. Flexural strength shall be 1400 psi in 28 days when tested in accordance with ASTM C348.  

4. Manufacturer and product shall match the performance of the following: 

a. Sika: Sikatop123 Plus  

b. Strongwall: SWI-88  

c. Maipei: Planitop 

d. Or approved equal. 

B. Horizontal Surface Concrete Repair Mortar: Material shall be non-sag, capable of being troweled in place 

and without the need of formwork, and shall have the following properties: 

1. Compressive strength shall be 5000 psi in 28 days when tested in accordance with ASTM C109.  

2. Bond strength shall be 2000 psi in 28 days when tested in accordance with ASTM C882.  

3. Flexural strength shall be 1600 psi in 28 days when tested in accordance with ASTM C348. 

4. Manufacturer and product shall match the performance of the following: 

a. Sika: Sikatop 122 Plus 

b. Sto: CR701 Trowel Grade Mortar 

c. Strongwall: SW-81/SW-81F 

d. Or approved equal. 

C. Screed Repair Mortar: Material shall be capable of being troweled in place and without need of 
formwork. Materials shall be able to receive a vapor barrier/initial roofing membrane within six hours at 

72 degrees F. after installation. Material shall be capable of being extended with the use of 3/8” 

aggregate, and shall have the following properties: 

1. Compressive strength shall be 4000 psi in 28 days when tested in accordance with ASTM C109.  

2. Slant bond strength shall be 2900 psi in 7 days when tested in accordance with ASTM C882.  

3. Flexural strength shall be 1000 psi in 7 days when tested in accordance with ASTM C882. Mortar 

shall be: 

4. Manufacturer and product shall match the performance of the following: 

a. Master Builders: Emaco T415 or T430 

b. Sto: Rapid Repair Mortar  
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c. Sika: SikaQuick 1000 

d. Or approved equal. 

 

2.2 MISCELLANEOUS MATERIALS 

 

A. Corrosion Inhibiting Coating: Coating shall be an epoxy/acrylic resin and shall have the following 

properties: 

1.  Bond Strength:1500 psi in 2 hours when tested in accordance with ASTM C882.  

2. Flexural Strength: 2000 psi in 28 days when tested in accordance with ASTM C78. 

3. Tensile Strength: 800 psi in 28 days when tested in accordance with ASTM C190.  

B. Dowels: Dowels shall be minimum ¼” diameter threaded rod, type 304 stainless steel.  
 

C. Aggregates: Shall be uniformly graded, 3/8” nominal maximum size Class 4S per ASTM C33/C33M. 

 

D. Epoxy Adhesive: Refer to Section 04 01 20.91 – Unit Masonry Restoration 

 
2.3 MORTAR MATERIALS 

A. Refer to Section 04 01 20.91 – Unit Masonry Restoration 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 SURFACE PREPARATION FOR REPAIR MATERIAL 

A. Vertical and overhead surfaces to receive repair material shall be prepared by mechanical means approved 
by the Commissioner and shall be clean and sound.  Chip concrete to obtain a rough, fractured aggregate 

surface with a minimum ¼” amplitude.  

B. Concrete below reinforcement within the repair area shall be removed to a clear distance to comply with 
Manufacturer recommendations. 

C. Vertically saw cut concrete substrate at perimeter of repair areas to depth of ½” or to the depth shown on 

the drawings. Do not cut through existing steel reinforcement. Do not extend saw cuts passed the limits of 

the patch areas. 

D. Immediately prior to concrete placement, wire brush all mechanically prepared concrete and 

reinforcement surfaces to remove dust, debris, and laitance at patch area and all rust on reinforcement. 

Special attention shall be given to ensure that saw cut edges are wire brushed to create a more aggressive 

bonding area and to remove any and all dried slurry from cutting operations. 
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3.3 REPAIR MATERIAL PLACEMENT – PLACEMENT  

A. Comply with Manufacturers recommendations and as herein specified. 

B. Pre-placement Inspection: Before placing repair material, inspect and complete formwork installation and 

installation of items to be embedded or cast-in. 

C. Wet surface and allow to saturate for at least 5 minutes prior to placement. Immediately before placement, 
remove all excess water with a shop-vac, air blast, or similar. All concrete surfaces to receive repair 

material shall be saturated surface dry. 

 

D. At vertical and overhead repairs apply neat cement past/slurry bond coat to prepared surface immediately 

prior to placing concrete repair material. Thoroughly scrub material into concrete surface. Do not apply 

bond coat to an area larger than can be covered with repair material before drying. 

E. Place concrete so that it is thoroughly worked around embedded items and into corners. 

F. Cold Weather Placing: Do not place concrete when air temperature is below 40 degrees F (4 degrees C) 

within the preceding 24 hours. When temperatures are below 50 degrees, add heat to the concrete mix 

such that the mix temperature is at least 65 degrees. 

G. Hot Weather Placing: When hot weather conditions exist that would seriously impair quality and strength 

of concrete, place concrete in compliance with ACI 305 “Recommended Practice for Hot Weather 

Concreting” and as herein stated.  Cool ingredients before mixing to maintain concrete temperature at 
time of placement below 85 degrees F (29 degrees C).  Mixing water may be chilled. 

 

3.4 REPAIR MATERIAL – OVERHEAD REPAIRS 

A. Apply to patch area beginning at the edge of the patch and working across. Firmly push material into 

surface, filling all voids and crevices. 

B. Apply material at depths recommended by manufacturer. Roughen surfaces that are to receive additional 

lifts of materials. 
 

3.5 CONCRETE CURING AND PROTECTION – GENERAL 

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

B. Vertical and overhead repairs: Begin curing procedures immediately following initial set of material. 

Either maintain forms on formed surfaces or remove, wet, and cover with vapor barrier. At unformed 

surfaces, wet and cover with vapor barrier. Maintain vapor barrier for period recommended by 

manufacturer, but not less than 24 hours. Alternatively, a curing compound acceptable to the 
manufacturer may be used. 

 

 

3.6 CONCRETE REPAIR ACCEPTANCE 
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A. Sound all patch areas. Patches that have de-bonded, as indicated by a hollow sound, will be removed and 
repaired at the Contractor’s expense. 

 

3.7 REPAIR OF DEFECTS AT NEW REPAIRS 

A. Patching Defective Areas: Repair and patch defective areas with cement mortar immediately after 
removal of forms. 

 

B. Repair of formed Surfaces: Flush out form tie holes, fill with dry pack mortar, or pre-cast cement cone 
plugs secured in place with bonding agent. 

C. Repair concealed formed surfaces, where possible, that contain defects that affect the durability of 

concrete.  If defects cannot be repaired, remove and replace concrete. 

D. Repair finished unformed surfaces that contain defects that affect durability of concrete to the satisfaction 

of the Commissioner. Surface defects, as such, include crazing, cracks in excess of 0.01" wide or which 

penetrate to reinforcement or completely through non-reinforced sections regardless of width, spalling, 

pop-outs, honeycomb, rock pockets, and other objectionable conditions. 
 

3.8 CLEANING 

 

A. Perform daily clean-up of fallen debris, mortar droppings, sand, dirt, and rubbish to the satisfaction of the 

Commissioner.  

B. Remove mortar droppings on porous surfaces with a wooden scraper after initial set has occurred.  
Remove mortar droppings from smooth surfaces with a wet rag or burlap immediately before any set has 

occurred.  Perform removals of mortar droppings continuously as the work progresses. 

C. Thoroughly inspect all stone surfaces to be left exposed in the finished Work and spot clean soiled areas. 

D. Clean soiled areas with plain water and fiber brushes.  

 

END OF SECTION 03 01 30.71 
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SECTION 04 01 20.91 

UNIT MASONRY RESTORATION 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes but is not limited to, the following: rebuilding brick masonry parapets, repairing and 

replacing brick masonry walls, replacing brick masonry at door heads, repointing masonry mortar joints, 
work called for the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete 

2. Section 04 01 40.91 – Stone Restoration 

3. Section 04 72 00 – Cast Stone Masonry 

4. Section 05 12 00 – Structural Steel Framing 

5. Section 05 50 00 – Metal Fabrications 

6. Section 07 01 50.23 – Roof Removal 

7. Section 07 52 00 – Modified Bituminous Membrane Roofing 

8. Section 07 60 00 – Flashing and Sheet Metal 

9. Section 07 92 00 – Joint Sealants 

10. Section 08 11 13 – Hollow Metal Doors and Frames 

11. Section 08 51 00 – Metal Windows 

12. Section 09 90 00 – Painting and Coating 

 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Submit drawings and written description of shoring procedures, including extent of removals and method 

of support.  This is an information submittal and not subject to the Commissioner’s review. 
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D. Submit written description of removal procedures and operations sequencing to the Commissioner prior 
to commencement of the Work.  This is an information submittal and not subject to the Commissioner’s 

review. 

E. Submit certification that aggregate for masonry mortar complies with specified requirements including 

grading requirements. 

F. Submit confirmation of mortar mix design. 

G. Submit brick samples:  six units showing complete range of color. 

H. Perform mock-ups of brick and mortar installation as specified in Mock-Ups below. 

I. Submit samples of dowels and anchors. 

J. Submit brick test results from independent testing laboratory (ASTM C67): 

1. compressive strength 

2. absorption:  24-hour cold water test 

3. absorption:  5-hour boiling water test 

4. initial rate of absorption 

K. Submit Certificates of Compliance for Reinforcement bar and accessories. 
 

1.4 REFERENCE STANDARDS 

 

A. ASTM C144-99 Specification for Aggregate for Masonry Mortar 

B. ASTM C150-17 Specification for Portland Cement 

C. ASTM C207-06(2011) Specification for Hydrated Lime for Masonry Purposes 

D. ASTM C270-14a Specification for Mortar for Unit Masonry 

E. ASTM C67-17 Test Methods of Sampling and Testing Brick and Structural Clay Tile 

F. ASTM C114-15 Test Methods for Chemical Analysis of Hydraulic Cement 

G. ASTM C62-13a Specification for Building Brick (Solid Masonry Units Made from Clay or Shale) 

H. ASTM C216-17 Specification for Facing Brick (Solid Masonry Units made from Clay or Shale) 

I. BIA (Brick Industry Association) Technical Note 1, Revised:  All-Weather Construction (2006) 

1.5 DELIVERY, HANDLING AND STORAGE 

A. Prevent segregation and contamination of aggregates by effective containment on a flat, hard surface and 

covering with a secured tarpaulin. 
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B. Store bagged material with bags intact and undamaged until needed for use. 

C. Deliver materials in original unopened containers with labels indicating manufacturer, product name and 

designation, color, expiration date, pot life, curing time and mixing instructions. 

D. Store and handle materials to prevent their deterioration or damage due to moisture, temperature changes, 

contaminants or other causes. 

E. Store masonry units elevated and covered to prevent contamination with salts that cause efflorescence. 

 

1.6 JOB CONDITIONS 

A. Cold Weather: Do not perform masonry work when temperature may drop below 40 degrees F within 24 

hours. 

B. Hot Weather: When ambient air temperature exceeds 90 degrees F with wind velocity greater than 8 mph 
(or when ambient air temperature exceeds 100 degrees F regardless of wind velocity), protect mortar from 

moisture loss as specified in Part 3 below. 

 

1.7 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Ensure that all personnel engaged in the Work of this Section are qualified masonry journeymen, who 

may be assisted by masonry apprentices qualifying for their journeyman status. 

1. Common labor may be used for tasks not requiring journeyman skills. 

2. The contractor or subcontractor performing the work of this section must, within the last 5 

consecutive years prior to the bid opening, have successfully completed in a timely fashion at least 3 
projects similar in scope, size, and type to the required work, based on architectural style, 

construction method and materials and age of building for this particular project. One such prior 

project of the three must have involved a landmarked building, as officially designated by the City, 

State or Federal Government. 
 

1.8 PROTECTION 

A. Immediately remove excess mortar, stains, or other elements that would mar the surface appearance.  

Follow procedures outlined in CLEANING in Part 3. 

B. For existing surfaces intended to remain such as roofs or terraces that will receive traffic during masonry 

work, provide plywood traffic ways.  Working surfaces adjacent to wall receiving masonry work shall be 

not less than 4 feet wide. 

C. Weather Protection:  Cover and protect all exterior openings and partially completed work at the end of 

the work day to prevent water entry or exposure to hot, dry conditions. 

 
1.9 MOCK-UPS 



FMS No.     -  LNCAL15CC 

    Issue Date      -  4/24/2020 

 

 

Countee Cullen Branch Library  Unit Masonry Restoration 

Exterior Rehabilitation 040120.91 - 4 

A. The first 10 square feet of each type of masonry installation shall serve as a mock-up for acceptance of 
brick and mortar color, texture, bonding pattern, tooling and workmanship.  Mock-up may contain more 

than one brick and/or mortar color and/or texture at the Commissioner’s request; if so, label each area 

with manufacturer’s color and/or texture designation.   

B. New York City Landmarks Preservation Commission (LPC) 

1. All material samples and mock-ups are subject to review and approval by the New York City 

Landmarks Preservation Commission.  

2. Notify the Commissioner, at least one week in advance of when samples or mock-ups are expected to 

be ready for review in order to arrange and schedule a visit from the LPC staff. 

3. Contractor shall be responsible to prepare and provide as many samples as required to secure LPC 

and the Commissioner’s approval. 

4. Do not proceed with the work until receipt of written approval from LPC and the Commissioner. 

 

1.10 INSPECTION 

A. After removal of all brick and limestone masonry, the Commissioner shall inspect the existing structure to 
determine if additional work is necessary. The Contractor shall coordinate with the Commissioner, such 

that sufficient time is given for inspection of the existing structure and for design and implementation of 

additional specified repairs. Do not continue with work until the items are inspected and necessary 

modifications or repairs are performed.   

B. The Contractor shall coordinate with the Commissioner, such that sufficient time is given to inspect 

necessary items as they are completed. Do not continue with work until the items are inspected any 

necessary modifications or repairs are performed.   

C. Contractor shall correct deficiencies that inspections and laboratory test reports have indicated are not in 

compliance with requirements. If inspection reveals that new work is not in compliance with 

requirements, additional tests will be performed at the Contractor's expense, as may be necessary to 
reconfirm any non-compliance of work, and as may be necessary to show compliance of corrected work. 

 

PART II – PRODUCTS 

 

2.1 BRICK 

 

A. Face and back-up brick replacement: 

1. Match existing color, texture, size, shape, profile, radius and bond pattern. 

2. FBX type brick for north façade face brick.  FBS type brick for all other brick. 

3. All brick shall conform to the following criteria: 

a. SW grade. 

b. ASTM C216-01. 

c. Minimum average net-area compressive strength shall be 5000 psi. 

d. Initial rate of absorption shall be 25 g/30 square inches per minute when tested per ASTM C67. 
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e. Face brick shall be solid or cored with voids filled with mortar complying with specification 

below.  Back-up brick shall be solid. 

f. Lipped brick shall be manufactured and shall not be field cut. 

 

2.2 MORTAR MATERIALS 

A. Mortar shall be ASTM C270 Type N for replacement masonry and repointing. All mortar shall conform 

with the following criteria: 

1. Mortar shall match existing color, texture, joint size and tooling.   

2. Cement: Portland Cement, Type I, ASTM C150 

3. Aggregate: ASTM C144.  All aggregate used in the work shall be from the same source in order to 

produce mortar of uniform color throughout the work. 

4. Water: from municipal water supply and clean at the time of use. 

5. Provide preblended mortar mix incorporating all dry ingredients as supplied by the mortar provider 

and expedite submittal of pigmented mixes for approval by Commissioner. 

a. The Contractor shall effectively communicate all mortar mix requirements to the mortar provider 
and expedite submittal of pigmented sample mixes for approval by Commissioner. 

 

2.3 MASONRY RECINFORMENT & ANCHORAGE 

A. Brick Ties (for securing face brick to back-up): 

1. Material: 12 gauge, stainless steel type 304 

2. Size: as required, length to be verified by the contractor in the field. 

3. Manufacturer and Model shall match the performance of the following:  

a. Hohmann & Barnard: 345 BT Flexible Tie, provide continuous wire and seismic clip 

b. Heckmann: 103-C Wire Veneer Anchor with 316 Triangular Tie, provide continuous wire and 

seismic clip 

c. Wire-Bond: 2102 Dovetail Triangular Tie, provide continuous wire and seismic clip 

d. Or approved equal. 

B. Ladder Ties (for rebuilt parapet walls): 

1. Material: 9 gauge, stainless steel type 304 

2. Size: as required, width and length to be verified by the contractor in the field. 

3. Manufacturer and product shall match the performance of the following:  

a. Hohmann & Barnard: 230 Ladder-Tri-Mesh, provide 3-wire system 

b. Heckman: 1100 Ladder Type reinforcement, provide 3-wire system 

c. Wire-Bond: 200 Ladder-Mesh, provide 3-wire system 

d. Or approved equal. 
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C. Epoxy Adhesive: provide structural epoxy construction adhesive appropriate to substrate type and 
application (as indicated by the manufacturer) and load requirements (as indicated by NYC Building 

Code). Manufacturer and product shall match the performance of the following: 

1. Hilti: HY 270 (for brick masonry substrates) and HY 200 (for concrete substrates) 

2. Powers: AC100 Gold 

3. Simpson Strong-Tie: Set-XP 

4. Or approved equal. 

D. Reinforcement Bar (for rebuilt parapet walls): 

1. Provide galvanized deformed reinforcement bar complying with ASTM A615 A767/A and 

A767/M, Grade 60, Class I zinc coated after fabrication and bending.  

2. Provide diameter as indicated in the drawings, Length to be verified by the contractor in the field. 

3. Zinc Repair Material: Zinc based solder, paint containing zinc dust or sprayed zinc.  Comply with 

ASTM A780. 

4. Grout: Provide non-shrink grout complying with ASTM C476, non-metallic, non-corrosive, non-

staining fine grout containing selected silica sands, Portland cement and shrinkage compensating 

agents. 

E. Slip Set Stabilizer:  

1. Type: 1/32 inch sheet metal sleeves with two 8 gauge wires. 

2. Material: Stainless steel type 304 

3. Size: as recommended by the manufacturer 

F. Fasteners: 

1. Type: Slotted hex washer head masonry screw. 

2. Material: Stainless steel type 304 

3. Diameter: 1/4 inch 

4. Length: 1-5/8 inches minimum 
 

2.4       STEEL LINTELS  

A. Refer to Section 05 12 00 Structural Steel Framing. 

2.5       FLASHING MEMBRANES  

A. Sheet Membrane: Provide 40 mil. self-adhering sheet of rubberized asphalt and polyethylene.  

Manufacturer and product shall match the performance of the following: 

1. GCP: Perm-A-Barrier  

2. Henry: Blueskin TWF 
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3. Carlisle: CCW 705 

4. Or approved equal. 

B. Liquid Applied Membrane: Provide 20 mil. fluid applied, self-terminating, vapor permeable, flashing 

membrane.  Manufacturer and product shall match the performance of the following: 

1. GCP: Perm-A-Barrier VPL 50 

2. Henry: Airbloc 

3. Carlisle: Barritech VP 

4. Or approved equal. 

C. Termination Bar: Provide stainless steel type 304 termination bar, confirming to ASTM A276, 1 ½ inches 

wide, 1/8 inch thick, with pre-punched 5/16 inch diameter holes – 8 inches on center. 

D. Flashing Accessories: Provide termination mastic, sealant and surface conditioner/primer, as 
recommended or required by, and compatible with, the approved flashing membrane manufacturer.    

 

2.6       ACCESSORIES 

A. Weeps: Provide polypropylene honeycomb cell vents or weep tubes conforming to ASTM D2240, 
D790B, D638 and D1238B, as indicated on the drawings.  Color to be selected by the Commissioner.  

B. Compressible Filler: Provide closed cell neoprene rubber conforming to ASTM D1056, Class RE41 or 

2A1.   

C. Sealant: Refer to Section 07 92 00 – Joint Sealants. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 
 

3.2 PRODUCT TESTING (MASONRY UNITS) 

A. Testing of masonry units, as specified under SUBMITTALS, shall be completed and accepted by the 

Commissioner prior to installation work. 

 

3.3 REMOVALS – BRICK 

A. Whenever practical, removals made adjacent to brick to remain shall be racked back, not toothed. 

B. Thoroughly clean out all loose brick or mortar particles, sand, dust, and the like. 

1. All mortar shall be removed from the ends, tops, and bottoms of brick intended to remain. 

C. Do not damage existing flashing or other materials intended to remain. 
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3.4 NUISSANCE CONTROL 

A. Control dust, noise, and debris to the satisfaction of the Commissioner. 

B. Do not perform noise activities events except as directed by the Commissioner.   

 

3.5 SHORING 

A. It is the responsibility of the Contractor to design and carry out shoring procedures sufficient to comply 

with NYC Building Code, securely support all masonry or other elements left unsupported by the 

required removals, and permit the work of other trades to proceed. 

1. If cracks occur in mortar joints of brick intended to remain, cut out the damaged joint area and repoint 

it after removal of shoring. 

2. Point all holes left in mortar by withdrawal of shoring fastenings. 

3. Completely remove shoring system when no longer needed. 

4. Notify the Commissioner 48 hours in advance of installation of shoring. 

 

3.6 MORTAR 

A. Mortar proportions by volume:  1 part Portland cement, 1-1/4 parts hydrated lime, and 6 parts sand.  This 

is a type “N” mortar per ASTM C270. 

B. Mix mortar by machine.  Empty mixing container and clean out moist or loose dry mortar before 

charging. 

1. Accurately measure, by volume, all materials before their introduction into the container.  

Measurement by shovelfuls is not acceptable. 

2. Machine mixing:  mix sand, cement, and lime dry, then add water to bring the mass to the required 

plasticity and consistency for use. 

3. Discard all mortar older than 2-1/2 hours. 

4. Retempering is permitted within the 2-1/2 hour period. 

C. Mix mortar by machine empty mortar container and clean out moist or loose dry mortar before charging. 

D. Empty preblended mortar mix bags into machine and add water to bring to required plasticity and 
consistency for use.  Mix 4-6 minutes rather than 3-5 minutes to ensure proper wetting of the oeven-dry 

sand. 

E. Discard all mortar older than 2-1/2 hours. 

F. Do not retemper colored mortar. 
 

3.7 MASONRY SETTING – BRICK 
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A. For brick with an initial rate of absorption (per ASTM C67) in excess of 30 mg/30 sq. in./in.:  drench 
brick with water 24 hours prior to use so that they are saturated, surface dry.  In hot, dry weather drench 

brick 3 hours prior to use. 

B. Lay all masonry true to line and dimensions, plumb and square, following existing coursing as closely as 

practicable. 

C. Hot Weather (as defined in Part 1 above):  Spread mortar beds not more than 4 feet ahead of masonry 

units.  Lay masonry unit within 1 minute of spreading mortar.  Protect mortar in tubs from the effects of 

wind and temperature.  Do not allow mortar temperature to exceed 120 degrees F. 

D. For courses of new brick:  do not furrow bed joints.  Butter ends of brick with sufficient mortar to fill the 

head joints. 

1. Shove mortar beds and heads to level units in true alignment with the course plane and to eliminate 

any front-to-rear bevel. 

2. Equalize horizontal and vertical joints. 

3. Place brick in correct alignment; do not move brick after mortar has begun to set. 

E. For course of new brick adjacent to existing brick above:  at the top course of new work, do not apply 
mortar to the brick unit to be set.   Mortar the underside of the existing course above, and the top and ends 

of brick already in place. 

1. Add, by pointing, additional mortar as required to develop fully packed bed, head, and vertical joints. 

F. Tool joints when mortar is “thumb-print-hard”, or, alternatively, when sufficient water has left the mortar 

to allow tooling without bringing excessive past to the surface. 

1. Tool the joints, by hard shoving, to a joint profile that matches joints in adjacent existing work 

intended to remain. 

G. Visually inspect the Work and correct items not conforming to the Contract Documents, including cutting 

out and pointing all defective mortar joints.  Ensure that weep holes or weep tubes are not plugged. 

3.8 REBAR INSTALLATION 

A. Accurately position, support and secure reinforcement against displacement by formwork, construction, 

or grout placement operations.  Locate and support reinforcing by metal chairs, runners, bolsters, spacers, 

and hangers, as required. 

B. Zinc-Coated Reinforcement:  Repair cut and damaged zinc coatings with zinc repair material according to 

ASTM A 780.  Use galvanized steel wire ties to fasten zinc-coated steel reinforcement. 
 

3.9 FLASHING MEMBRANE INSTALLATION 

A. All surfaces must be sound and free from spalled areas, loose aggregate, loose nails or screws, sharp 
protrusions or other matter that will hinder the adhesion or regularity of the membrane installation. The 

surface must also be free from frost, dirt, grease, oil or other contaminants. Clean loose dust and dirt from 

the surface by brushing or wiping with a clean, dry cloth. 
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B. Surface irregularities greater than 1/4 in. (6 mm) across and/or 1/8 in. (3 mm) in depth should be pre-
treated with approved sealant or repaired with an approved lean mortar mix or non-shrinking grout. 

Remove concrete form lines and any high spots greater than 1/8 in. (3 mm) in height to ensure uniform 

surface.  Point all mortar joints full and flush to the face of the masonry. 

C. Liquid membrane may be applied at temperatures as low as 25°F (-4°C) and rising and must be installed 
using a hand or power roller. Multiple material passes may be necessary to ensure that the required 

thickness is achieved.  

 

3.10 CLEANING 

A. Perform daily clean-up of fallen debris, mortar droppings, sand, dirt, and rubbish to the satisfaction of the 

Commissioner. 

B. Remove mortar droppings on porous surfaces with a wooden scraper after initial set has occurred.  

Remove mortar droppings from smooth surfaces with a wet rag or burlap immediately before any set has 

occurred.  Perform removals of mortar droppings continuously as the work progresses. 

C. Thoroughly inspect all stone surfaces to be left exposed in the finished Work and spot clean soiled areas. 

D. Clean soiled areas with plain water and fiber brushes.  

 

END OF SECTION 04 01 20.91 
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SECTION 04 01 40.91 

STONE RESTORATION 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 
Standard Construction Contract]. 

 

1.2 SUMMARY 

A. Work includes but is not limited to the following masonry: replacement of limestone window heads and 
sills, replacement of limestone copings at masonry parapets, replacement of bluestone window sills, 

granite crack and spall patching repairs, work called for the Drawings, and other work necessitated by 

these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 05 12 00 – Structural Steel Framing 

4. Section 07 92 00 – Joint Sealants 

5. Section 07 60 00 – Flashing & Sheet Metal 

 
1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Submit drawings and written description of shoring procedures, including extent of removals and method 

of support.  This is an information submittal and not subject to the Commissioner’s review. 

D. Submit written description of removal procedures and operations sequencing to the Commissioner prior 

to commencement of the Work.  This is an information submittal and not subject to the Commissioner’s 

review. 

E. Submit certification that aggregate for masonry mortar complies with specified requirements including 

grading requirements. 

F. Submit confirmation of mortar mix design. 

G. Submit stone samples for all stone types:  a minimum of six units each, showing complete range of color. 

H. Perform mock-ups of stone installation and stone patching material as specified in Mock-Ups below. 
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I. Submit samples of dowels and anchors. 

J. Submit copies of manufacturer’s certification of installers of the stone patching material. 

K. Submit shop drawings for stone units, incorporating the following: 

1. The Contractor shall arrange for the preparation and submission of complete shop and erection 

drawings to the Commissioner for acceptance prior to fabrication. 

2. Shop drawings shall be submitted for each type and variation of stone element and shall show layout, 
dimensions, sections through members and assemblies, joint and corner details, arrangement of joints, 

type and location of all inserts, reinforcing, strength of concrete, fastening and anchoring details, 

including clearances and connections to adjoining walls and materials, and shall indicate finishes, 

form types and other pertinent information. 

3. Clearly note work to be provided or furnished by other trades for installation under this work and 

coordinate accordingly. 

4. Except as otherwise noted, the Commissioner’s acceptance of shop drawings will be for arrangement 
of components.  Errors in dimensions shown on the shop drawings shall be the responsibility of the 

Contractor, who shall furnish field measurements to the fabricator. 

 
1.4 REFERENCE STANDARDS 

 

A. ASTM C144-99 Specification for Aggregate for Masonry Mortar 

B. ASTM C150-17 Specification for Portland Cement 

C. ASTM C207-06(2011) Specification for Hydrated Lime for Masonry Purposes 

D. ASTM C270-14a Specification for Mortar for Unit Masonry 

E. ASTM C114-15 Test Methods for Chemical Analysis of Hydraulic Cement 

F. ASTM C97 Standard Test Method for Absorption of Dimension Stone 

G. ASTM C99 Standard Test Method for Modulus of Rupture for Dimension Stone 

H. ASTM C170 Standard Test Method for Compressive Strength of Compressive Stone 

I. ASTM C568-99 Specification for Limestone Dimension Stone 

J. ASTM C616-15 Standard Specification for Quartz-Based Dimension Stone 

1.5 DELIVERY, HANDLING AND STORAGE 

 

A. Prevent segregation and contamination of aggregates by effective containment on a flat, hard surface and 

covering with a secured tarpaulin. 

B. Store bagged material with bags intact and undamaged until needed for use. 
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C. Deliver materials in original unopened containers with labels indicating manufacturer, product name and 

designation, color, expiration date, pot life, curing time and mixing instructions. 

D. Store and handle materials to prevent their deterioration or damage due to moisture, temperature changes, 

contaminants or other causes. 

E. Store masonry units elevated and covered to prevent contamination with salts that cause efflorescence. 

1.6 JOB CONDITIONS 
 

A. Cold Weather: Do not perform masonry work when temperature may drop below 40 degrees F within 24 

hours. 

B. Hot Weather: When ambient air temperature exceeds 90 degrees F with wind velocity greater than 8 mph 

(or when ambient air temperature exceeds 100 degrees F regardless of wind velocity), protect mortar from 

moisture loss as specified in Part 3 below. 

 

1.7 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Ensure that all personnel engaged in the Work of this Section are qualified masonry journeymen, who 

may be assisted by masonry apprentices qualifying for their journeyman status. 

1. Common labor may be used for tasks not requiring journeyman skills. 

2. The contractor or subcontractor performing the work of this section must, within the last 5 

consecutive years prior to the bid opening, have successfully completed in a timely fashion at least 3 

projects similar in scope, size, and type to the required work, based on architectural style, 

construction method and materials and age of building for this particular project. One such prior 
project of the three must have involved a landmarked building, as officially designated by the City, 

State or Federal Government. 

C. A representative of the supplier of the stone patching material shall be present at the project for at least 

one full patch of each type in order to instruct personnel in the use of the material. 

1. Expenses for this visit are a part of the Contractor’s costs on this project. 

 

1.8 PROTECTION 

A. Immediately remove excess mortar, stains, or other elements that would mar the surface appearance.  

Follow procedures outlined in CLEANING in Part 3. 

B. For existing surfaces intended to remain such as roofs or terraces that will receive traffic during masonry 
work, provide plywood traffic ways.  Working surfaces adjacent to wall receiving masonry work shall be 

not less than 4 feet wide. 

C. Weather Protection:  Cover and protect all exterior openings and partially completed work at the end of 

the work day to prevent water entry or exposure to hot, dry conditions. 
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1.9 MOCK-UPS 

A. The first 10 square feet of each type of stone installation shall serve as a mock-up for acceptance of stone 
and mortar color, texture, bonding pattern, tooling and workmanship.  Mock-up may contain more than 

one stone and mortar color and/or texture at the Commissioner’s request; if so, label each area with 

manufacturer’s color and/or texture designation.   

B. At least one mock-up for each stone patching type with each proposed material shall be constructed.  
These mock-ups shall demonstrate the techniques and the quality of workmanship to be incorporated into 

the remainder of the work until the mock-up has been reviewed and accepted. 

C. The Commissioner shall inspect the mock-up for suitability for the project. Mock-up patch areas shall be 
chipped off with hand tools and/or power chipping hammers supplied by the Contractor such that the 

bond to existing stone can be inspected. It shall be the Commissioner’s decision whether mock-ups are 

suitable for the project objectives. The Commissioner may order that additional mock-ups be performed, 

varying preparation and application techniques, at no additional cost to the City of New York. 

D. When mock-ups are no longer needed, repair as required to match the finished work, as directed by the 

Commissioner. 

E. New York City Landmarks Preservation Commission (LPC) 

1. All material samples and mock-ups are subject to review and approval by The New York City 

Landmarks Preservation Commission and the Commissioner.  

2. Notify the Commissioner, at least one week in advance of when samples or mock-ups are expected to 

be ready for review in order to arrange and schedule a visit from the LPC staff. 

3. Contractor shall be responsible to prepare and provide as many samples as required to secure LPC 

and the Commissioner’s approval. 

4. Do not proceed with the work until receipt of written approval from LPC and the Commissioner. 

1.10 INSPECTION 

A. After removal of all brick and limestone masonry, the Commissioner shall inspect the existing structure to 

determine if additional work is necessary. The Contractor shall coordinate with the Commissioner, such 

that sufficient time is given for inspection of the existing structure and for design and implementation of 
additional specified repairs. Do not continue with work until the items are inspected and necessary 

modifications or repairs are performed.   

B. The Contractor shall coordinate with the inspection agency, the Commissioner, such that sufficient time is 

given to inspect necessary items as they are completed. Do not continue with work until the items are 

inspected any necessary modifications or repairs are performed.   

C. Contractor shall correct deficiencies that inspections and laboratory test reports have indicated are not in 

compliance with requirements. If inspection reveals that new work is not in compliance with 
requirements, additional tests will be performed at the Contractor's expense, as may be necessary to 

reconfirm any non-compliance of work, and as may be necessary to show compliance of corrected work. 
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PART II – PRODUCTS 

 

2.1 STONE 

A. All replacement stone shall match existing grade, color texture, profile and finish and shall have the 

following properties: 

1. Ultimate Compressive Strength: 4000 psi (limestone), 10,000 psi (bluestone) 

2. Modulus of Rupture: 700 psi minimum (limestone), 2000 psi (bluestone)  

3. Absorption: 7.5% maximum (limestone), 2% (bluestone) 

B. All replacement stone shall be cut accurately to shape and dimensions and full to square with jointing as 

shown on approved drawings.  All exposed faces shall be dressed true. 

C. Provide replacement stone in accordance with the following performance requirements: 

1. Limestone as per ASTM C568: Indiana Ooltic Limestone, as quarried in Lawrence, Monroe and 

Owen Counties Indiana, or as approved by the Commissioner.  

2. Bluestone as per ASTM C616. 

 

2.2 MORTAR MATERIALS 

A. Refer to Section 04 01 20.91 – Unit Masonry Restoration.  

 

2.3 STONE PATCHING MATERIALS 

A. Provide UV stable patching compound and grout (for crack repairs). Patching compound shall match 

existing granite color and texture.  

1. Manufacturer and products shall match the performance of the following: 

a. Jahn: M160 (Patching Material), M30 (Micro Injection grout for cracks up to 3/16 inches wide), 

M40 (Injection Grout for cracks between 3/16 and 9/16 inches wide).  

b. Bonstone: Last Patch Dymond (Patching Material), Crack Repair 31 (Micro Injection Grout for 

cracks up to 3/16 inches wide), Crack Repair 28 (Injection grout for cracks between 3/16 and 

9/16 inches wide). 

c. Edison Coatings: Custom System 45 Type GR (Patching Material), Pump Series X-53i (Micro 

Injection Grout for cracks up to 3/16 inches wide), Pump Series X-53 (Injection Grout for cracks 

between 3/16 and 9/16 inches wide). 

d. Or approved equal. 

 

2.4 ANCHORAGE 

A. Provide stainless steel type 304 stone anchors, conforming to ASTM A276. 

1. Size and type as indicated in the drawings, length to be verified by the Contractor in the field. 

2. Manufacturer shall match the performance of the following: 
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a. Hohmann & Barnard  

b. Heckmann 

c. Wire-Bond 

d. Or approved equal. 

B. Epoxy Adhesive: refer to Section 04 01 20.91 – Unit Masonry Restoration – Article 2.3.C. 

 
2.5       STEEL LINTELS  

A. Refer to Section 05 12 00 Structural Steel Framing.  

 
2.6       FLASHING MEMBRANES  

A. Refer to Section 04 01 20.91 – Unit Masonry Restoration – Article 2.5. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 REMOVALS – STONE 

A. Whenever practical, removals made adjacent to stone to remain shall be racked back, not toothed. 

B. Thoroughly clean out all loose stone or mortar particles, sand, dust, and the like. 

1. All mortar shall be removed from the ends, tops, and bottoms of stone intended to remain. 

C. Do not damage existing flashing or other materials intended to remain. 
 

3.3 SHORING 

A. It is the responsibility of the Contractor to design and carry out shoring procedures sufficient to comply 

with applicable regulations, securely support all masonry or other elements left unsupported by the 

required removals, and permit the work of other trades to proceed. 

1. If cracks occur in mortar joints of stone intended to remain, cut out the damaged joint area and repoint 

it after removal of shoring. 

2. Point all holes left in mortar by withdrawal of shoring fastenings. 

3. Completely remove shoring system when no longer needed. 

4. Notify the Commissioner 48 hours in advance of installation of shoring. 

 

3.4 MIXING STONE MATCHING MATERIAL 

A. Mix patching material according to manufacturer's instructions, using two consistencies. 
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1. A slurry coat consisting of a very wet mix. 

2. A patching mix with a ratio of 350 ml. of water to 1500 ml. of material, near the consistency of wet 

sand. 

B. Mixes may need to be varied according to the weather. 

C. Use materials within 30 minutes of mixing. 
 

3.5 PREPARATION FOR STONE PATCHING 

A. All spalled areas noted on drawings and identified are to be patched.  Spalls greater than 1 inch in depth 
are to have one stainless steel dowel for every 16 square inches of area.  Patches of lesser depth or size do 

not require dowels. 

B. Remove all loose or flaky pieces of stone from the area to be patched. 

C. Cut out the edge of the area to be patched to form a vertical wall a minimum of 1/4 inch deep and 

perpendicular to the face of the stone. 

1. Do not use feathered edges for the patching material. 

D. Cut out cracks to a minimum width of 1/8 inch and to a minimum depth of 1/2 inch.  Where the sides of 

the crack are broken or spalled, cut the edges as specified above to eliminate feathered edges. 

E. At major patches (over 1 inch deep) insert dowels into holes drilled into the stone.  Secure the dowels 

with epoxy adhesive. 

1. Drilling:  Drill hole using carbide bit to a depth of two inches. 

2. Cleaning:  Blow out dust with blast of air. 

3. Spacing:  Space dowels 16 inches apart. 

4. Epoxy application:  Follow manufacturer’s directions for use of the material in general and for use of 

co-axial cartridges in particular.  Grout dowel into place with neat epoxy adhesive.  Space between 

dowel and drilled hole shall not exceed 1/8-inch.  Surface may be dry or damp but must be free of 

standing water.  Minimum surface temperature is 40 degrees F. 
 

3.6 APPLICATION OF GRANITE PATCHING MATERIAL  

A. Apply the mortar mix using a trowel in a series of lifts with no waiting period or scratch coat necessary 
between layers, up to a total maximum thickness of 3”.  For repairs thicker than 3”, apply mortar in two 

layers, allowing the first layer to cure for a while before applying the second layer.  If applied in layers, 

scrape off any cement skin that forms and continue application.  Dampen the surface before applying the 

next layer.  Work mortar firmly into the surface of the masonry, including the corners and under and 

around all mechanical anchors.   

B. Build up repair material so that it is slightly above the adjacent masonry surface.  Allow mortar 15 to 30 

minutes to set slightly (wait time will vary with temperature and humidity – longer in cool weather), and 
then scrape off excess material using straight edge (use a plasterer’s miter rod).  Do not press down or 

‘float’ the repair.  Where repairs occur at panel edges or corners, form mortar to match the profile of the 

surrounding masonry.  In all cases, finish repair so that it is as indistinguishable as possible from the 
adjacent masonry. 
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3.7 FINISHING TECHNIQUES FOR GRANITE PATCHING 

 

A. When finishing a granite repair, do not scrape the repairs.  The larger aggregate in the granite material 

will follow the screed, tearing the surface.  The repairs should be left 1/16” to 1/8” high.  Use a brush to 

remove the excess material from the over-built repair.  White vinegar or diluted acid may be used to the 

clean the aggregate after initial set. 

B. Coarse aggregate or colored granite chips are to be applied to the top surface to match surrounding 

granite.  Aggregate should be sifted and rinsed to ensure it is free of dust.  Dampen the aggregate and 
press it firmly into the repair while mortar is still damp.  Going over the repair with a bristle brush will 

remove excess mortar.  Some experimentation will be necessary to achieve the desired texture.  Refer to 

Article 1.9 for probes and test panels. 

3.8 CURING PROCEDURE FOR STONE PATCHING  

A. Lightly mist the repair with water to wet the entire surface of the finished repair approximately 30 

minutes to 1 hour after completion on hot sunny days, and approximately 2 hours, or longer, on cool and 

cloudy days. Time will vary with temperature and humidity. Mist several times a day on the three days 
following the repair installation. Should access to the repairs be impossible for a period of time, plastic 

may be used to cover them temporarily. The application of plastic, however, does not remove the need for 

normal curing techniques. 

B. Never cover repairs with plastic immediately after finishing. 

 

3.9 CRACK REPAIR 

A. Preparation of stone repair material: 

1. Premix each component of the repair material compound separately, to ensure uniformity, before 

mixing the components together. 

2. Determine the amount of repair material compound which can be utilized within the potlife at the 

existing temperature. 

3. Measure and mix component as per manufacturer’s instructions in a clean mixing container. Mix 

thoroughly for at least thirty seconds. Use a stainless steel spatula when mixing by hand. Do not the 

use waxed paper cups as mixing containers. 

4. Ensure that no unmixed product exists on the sides or bottom of the mixing container and mix an 

additional twenty seconds. 

5. Cap crack area with patch material. Cover crack area with approximately 1/8 to ¼ inch on each side 
of crack opening thus sealing crack. Leave approximately 1/16 of an inch overfill of the crack 

injection gel.  

6. At stone cracks broadcast stone dust onto surface of patching material as needed to match existing 

adjacent surface. 

B. Installation of injection material: 

1. When repair material is cured; drill several holes with a 1/8” drill bit thru repair material directly over 

crack. Drill approximately ½” to 3/8” in depth of stone. 
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2. Install injection material specified in 2.02 into drilled holes with slow but constant pressure. When the 
material is observed at the next adjacent drill hole, move site of injection to the next adjacent drill 

hole. 

3. Continue injection along crack until completed. 

4. Dry grind the crack injection gel flush with the stone. 
 

3.10 PROTECTION 

A. Protect and do not damage existing adjacent work to remain. 

B. Protect new work from damage or staining due to construction operations. 

1. All uncompleted walls including terra cotta and backing shall be protected by waterproof covering at 

night and any time when liable to injury from storms or freezing. 

C. On completion of construction, remove all temporary protection. 

 

3.11 CLEANING 

 

A. Perform daily clean-up of fallen debris, mortar droppings, sand, dirt, and rubbish to the satisfaction of the 

Commissioner.  Remove mortar droppings on porous surfaces with a wooden scraper after initial set has 
occurred.  Remove mortar droppings from smooth surfaces with a wet rag or burlap immediately before 

any set has occurred.  Perform removals of mortar droppings continuously as the work progresses. 

B. Thoroughly inspect all stone surfaces to be left exposed in the finished Work and spot clean soiled areas. 

C. Clean soiled areas with plain water and fiber brushes.  

END OF SECTION 04 01 40.91 
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SECTION 04 72 00 

CAST STONE MASONRY 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 
Standard Construction Contract]. 

 

1.2 SUMMARY 

A. Work includes but is not limited to the following: replacement of cast stone copings at masonry parapets, 
new concrete step at bulkhead interior, work called for the Drawings, and other work necessitated by 

these operations. 

B. Related Sections:  

1. Section 04 01 20.91 – Unit Masonry Restoration  

2. Section 05 50 00 – Metal Fabrications 

3. Section 07 60 00 – Flashing & Sheet Metal 

4. Section 07 92 00 –Joint Sealants 

 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product, 

including the following: 

1. Each type of cement, reinforcing steel, aggregates and admixtures used in the fabrication of the 

pre-cast concrete units, including certifications of compliance with specified requirements. 
Include instructions for handling, storage, installation, and protection of each material and precast 

unit. 

2. Polymer-modified repair mortar, anchors, fasteners, and other manufactured products used in 

installation. 

3. Results of cylinder tests on concrete used in the fabrication of the units. 

C. Submit written description of removal procedures and operations sequencing to the Commissioner prior 

to commencement of the Work.  This is an information submittal and not subject to the Commissioner’s 

review. 

D. Submit cast stone samples:  a minimum of six units each, showing complete range of color. 

E. Perform mock-ups of cast stone installation as specified in Mock-Ups below. 

F. Submit samples of dowels and anchors. 
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G. Submit shop drawings for cast stone units, incorporating the following: 

1. The Contractor shall arrange for the preparation and submission of complete shop and erection 

drawings to the Commissioner for acceptance prior to fabrication. 

2. Shop drawings shall be submitted for each type and variation of cast stone element and shall show 

layout, dimensions, sections through members and assemblies, joint and corner details, arrangement 
of joints, type and location of all inserts, reinforcing, strength of concrete, fastening and anchoring 

details, including clearances and connections to adjoining walls and materials, and shall indicate 

finishes, form types and other pertinent information. 

3. Clearly note work to be provided or furnished by other trades for installation under this work and 

coordinate accordingly. 

4. Except as otherwise noted, the Commissioner’s acceptance of shop drawings will be for arrangement 
of components.  Errors in dimensions shown on the shop drawings shall be the responsibility of the 

Contractor, who shall furnish field measurements to the fabricator. 

 

1.4        REFERENCE STANDARDS 

A. ACI-318 - “Building Code Requirements for Reinforced Concrete”, American Concrete Institute 

B. ACI 546 – “Concrete Repair Guide”, American Concrete Institute 

C. ICRI No. 03730 – “Guide for the Surface Preparation for the Repair of Deteriorated Concrete Resulting 

from Reinforcing Steel Corrosion”, International Concrete Repair Institute 

D. “Recommended Practice for the Use of Manually Operated High Pressure Water Jetting Equipment”, 

International Concrete Repair Institute 

E. Concrete Reinforcing Steel Institute, CRSI, “Manual of Standard Practice”, latest edition 

 

1.5 DELIVERY, HANDLING AND STORAGE 

A. Deliver materials in original unopened containers with labels indicating manufacturer, product name and 

designation. 

B. Store and handle materials to prevent their deterioration or damage due to moisture, temperature changes, 

contaminants or other causes. 

C. Store cast stone units elevated and covered to prevent contamination with salts that cause efflorescence. 

 

1.6 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Ensure that all personnel engaged in the Work of this Section are qualified masonry journeymen, who 

may be assisted by masonry apprentices qualifying for their journeyman status. 

1. Common labor may be used for tasks not requiring journeyman skills. 

2. The contractor or subcontractor performing the work of this section must, within the last 5 

consecutive years prior to the bid opening, have successfully completed in a timely fashion at least 3 
projects similar in scope, size, and type to the required work, based on architectural style, 
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construction method and materials and age of building for this particular project. One such prior 
project of the three must have involved a landmarked building, as officially designated by the City, 

State or Federal Government. 

 

1.7 PROTECTION 

A. Immediately remove excess mortar, stains, or other elements that would mar the surface appearance.  

Follow procedures outlined in CLEANING in Part 3. 

B. For existing surfaces intended to remain such as roofs or terraces that will receive traffic during masonry 
work, provide plywood traffic ways.  Working surfaces adjacent to wall receiving masonry work shall be 

not less than 4 feet wide. 

C. Weather Protection:  Cover and protect all exterior openings and partially completed work at the end of 
the work day to prevent water entry or exposure to hot, dry conditions. 

 

1.8 MOCK-UPS 

A. The first 10 square feet of each type of cast stone installation shall serve as a mock-up for acceptance of 
stone and mortar color, texture, bonding pattern, tooling and workmanship.  Mock-up may contain more 

than one stone and mortar color and/or texture at the Commissioner’s request; if so, label each area with 

manufacturer’s color and/or texture designation.   

B. New York City Landmarks Preservation Commission (LPC) 

1. All material samples and mock-ups are subject to review and approval by the New York City 

Landmarks Preservation Commission.  

2. Notify the Commissioner, at least one week in advance of when samples or mock-ups are expected to 

be ready for review in order to arrange and schedule a visit from the LPC staff. 

3. Contractor shall be responsible to prepare and provide as many samples as required to secure LPC 

and the Commissioner’s approval. 

4. Do not proceed with the work until receipt of written approval from LPC and the Commissioner.  

 

PART II – PRODUCTS 

 

2.1 CAST STONE 

A. All cast stone shall have the following properties: 

1. Comply with ASTM C1364 

2. Minimum compressive strength of 6500 psi after 28 days per ASTM C1194 

3. Absorption rate of not greater than 5%.  

4. Provide units with fine-grained texture and buff color matching replacement Indiana Limestone 
selected for north façade parapet copings.  Final color and texture to be reviewed and selected by 

Commissioner.  

5. Fabricators include the following: 
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a. Corinthian Cast Stone 

b. Towne House Restoration 

c. Essex Works 

d. Or approved equal. 

B. Fabrication: 

1. Cement for concrete for all precast units shall be Portland Cement, Type I, white complying with the 

requirements of ASTM Specification C 150. 

2. Concrete Aggregates: 

a. Fine Aggregate for concrete shall comply with the requirements of ASTM Specification C33, 

except that gradation may vary to achieve the desired finish and texture.  It shall consist of 

carefully graded and washed natural sands or manufactured granite, marble quartz, limestone or 

other sands, free from salt, loam, shale, clay or other deleterious matter. 

b. Coarse aggregate for concrete shall comply with the requirements of ASTM C33, except that 

gradation may vary to achieve the desired finish and texture.  It shall consist of carefully graded 

and washed natural gravels, or crushed graded stone, such as granite, marble, quartz, limestone or 

other durable stone. 

c. Combined premixed or run-of-bank aggregate will not be accepted. 

d. Aggregate for precast units shall be obtained from a single source for each item for the duration 

of the work. 

3. Finish: exposed surfaces, unless otherwise specified, shall exhibit a typically fine-grained texture 

similar to natural stone with no bugholes permitted. 

4. Reinforcement: 

a. Bar reinforcement shall be new billet steel, deformed bars conforming to the requirements of 

ASTM A615, Grade 60, when necessary for safe handling setting and structural stress, and the 

size of the reinforcing shall be indicated by the fabricator.  The reinforcement shall be epoxy 

coated.  The material covering in all cases shall be at least twice the diameter of the bars. 

b. Where applicable, cold-drawn steel wire reinforcement meeting ASTM A82, Welded Wire Fabric 

Reinforcement meeting ASTM A185 or ASTM A497 may be used.  Welded wire fabric shall be 

stainless steel. 

5. Water used shall be clear and free from oil, acids, alkali salts, organic materials or other deleterious 

substances.  It shall be equal in physical and chemical properties to potable water. 

 
2.2 MORTAR MATERIALS 

A. Refer to Section 04 01 20.91 – Unit Masonry Restoration 

 
2.3 ANCHORAGE 

A. For metal anchors and epoxy adhesive, refer to Section 04 01 40.91 – Stone Restoration – Article 2.4 
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2.4 SEALANT 

A. For sealant refer to Section 07 92 00 – Joint Sealants. 
 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 PRODUCT TESTING (CAST STONE UNITS) 

A. Testing of masonry units, as specified under SUBMITTALS, shall be completed and accepted by the 

Commissioner prior to installation work. 

 
3.3 FORMS 

A. Forms shall conform to the shape, lines and dimensions of the members as called for on the drawings and 

shall be substantially free from surface defects, and sufficiently tight to prevent leakage of mortar.  Forms 

shall meet the requirements of ACI-341-68, “Recommended Practice for Concrete Formwork”, and ACI-

SP No. 4, “Formwork for Concrete”. 

B. Suitable moldings or bevels shall be placed in the angles of forms to bevel the edges of the concrete. 

C. Forms shall have the thickness and design required for rigid construction.  All bolt and rivet heads shall 
be countersunk.  Clamps, pins or other connecting devices shall be designed to hold the forms rigidly 

together and to allow removal without injury to the concrete.  Forms that do not present a smooth surface 

or line up properly shall not be used on exposed faces.  Forms shall be kept free of grease or other foreign 
matter, which would discolor the concrete. 

 

3.4 OPENINGS, SLEEVES AND INSERTS 

A. Openings, sleeves and inserts shall be provided at the locations shown on the drawings or accepted shop 
drawings. 

 

3.5 CURING OF PRECAST UNITS 

A. Precast concrete, after being made, shall be cured in a totally enclosed curing room under a dense fog and 

water spray at 95% relative humidity for a period of twenty-four hours. 

 
3.6 INSTALLATION 

A. Setting: 

1. Experienced stonemasons shall set all precast units, accurately and in accordance with the shop 

drawings. All anchors and dowels shall be firmly placed and all anchor holes and dowel holes and 

similar holes filled completely with sealant. 
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2. Lay all units true to line and dimensions, plumb and square, providing such special shapes as required 

and following existing coursings as closely as practicable.  All joints shall be completely filled. 

3. Moisten pre-cast units with water prior to setting in mortar, for anchored-type application.  The 

precast units shall be wet upon contact with mortar. 

4. For coping stones: every unit shall be set in a full bed of mortar with all transverse joints separated by 

compressible filler recessed for backer rod and sealant installation. Refer to Section 07 92 00. 

5. All masonry shall be protected from splashing mortar or damage by other trades.  Any foreign matter 

splashed on the units shall be removed immediately. 

6. Precast units shall be set true to line in setting mortar specified in Section 04 01 20.91 and shall be 

anchored to provide a secure attachment. 

B. Tolerances: 

1. Pre-cast units shall be constructed within the following tolerances: 

a. Unit dimensions – the numerically greater of plus or minus 1/8” or length/360. 

b. Setting tolerances – plus or minus 1/8” allowable out of plane from adjacent unit. 

C. Patching: 

1. The repair of chipped or damaged precast units shall be done only by mechanics skilled in this class 

of work with materials furnished by the fabricator and according to his direction. Use a compatible 

patching material as recommended by the Manufacturer and to match the existing color. 

2. Precast units shall show no obvious repairs or imperfections other than minimal color variations when 

viewed with the un-aided eye under good typical lighting at a 20-foot distance. 

D. Cleaning: 

1. Before pointing, the face of all cast stone shall be scrubbed with a fiber brush, using soap powder and 

water and shall then be rinsed thoroughly with clean running water.  Any mortar on the face of the 

cast stone shall be removed.  No acids or prepared cleaners shall be used. 

 
3.7 WEATHER PROTECTION 

A. All openings and work shall be covered and protected from water entry at the end of each day’s work, 

regardless of which trades may also be involved. 

B. Wall openings are to be protected in a manner that will keep the protection in place regardless of weather 

or winds. 

 

3.8 CLEAN-UP 

A. Perform daily clean-up of fallen debris, mortar droppings, sand, dirt, and rubbish to the satisfaction of the 

Commissioner.  

B. Remove mortar droppings on porous surfaces with a wooden scraper after initial set has occurred.  
Remove mortar droppings from smooth surfaces with a wet rag or burlap immediately before any set has 

occurred.  Perform removals of mortar droppings continuously as the work progresses. 

C. Thoroughly inspect all stone surfaces to be left exposed in the finished Work and spot clean soiled areas. 
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D. Clean soiled areas with plain water and fiber brushes.  

END OF SECTION 04 72 00 
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SECTION 05 12 00 

STRUCTURAL STEEL FRAMING 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 
Standard Construction Contract]. 

 
1.2 SUMMARY 

A. Work includes, but is not limited to the following: removal and replacement of structural steel shelf 

angles at the north façade, removal and replacement of loose lintels at exterior door openings in 

conjunction with hollow metal door replacement, work called for the Drawings, and other work 
necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Restoration of Cast-In-Place Concrete 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 04 01 40.91 – Stone Restoration 

4. Section 07 52 00 – Modified Bituminous Membrane Roofing 

5. Section 07 60 00 – Flashing & Sheet Metal 

6. Section 07 92 00 – Joint Sealants 

7. Section 09 90 00 – Painting & Coating 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Shop Drawings:  Submit shop drawings including complete details and schedules for fabrication and 

assembly of steel members, components, procedures and diagrams. 

1. Include details of cuts, connections, holes, and other pertinent data. 

2. Provide setting drawings, templates, and directions for installation of anchor bolts and other 

anchorages to be installed by others. 

C. Provide certification that welders to be employed in work have satisfactorily passed AWS qualification 

tests within previous 12 months and are qualified for the proposed work. 

D. Certificates of Compliance: Submit Certificates of Compliance for the following products to the 

Commissioner: 
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1. Structural steel including chemical and physical properties. 

2. Bolts, anchor bolts, and threaded rods. 

3. Weld filler material. 

E. Submit Qualification / Weld Procedure Specifications with accompanying test data and/or reference 

specification for each weld type and configuration prepared by a Certified Welding Inspector. All 
laboratory test data shall be produced by a NVLAP certified testing facility. Note: contractor is 

responsible for all costs associated with qualifying welds. 

F. Submit complete plywood mock-up of raised lettering, pins and base plate including up to one complete 

revision. 

G. Provide a minimum of 5 material samples for raised stainless steel lettering showing a range of available 

finishes.  Provide full scale sample letter with selected finish.  
 

1.4 REFERENCE STANDARDS 

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

B. AISC "Specifications for Structural Steel Buildings" Allowable Stress Design and Plastic Design", Ninth 
Edition, including the "Commentary" and Supplements thereto as issued. 

C. American Welding Society, AWS, D1.1 "Structural Welding Code". 

D. American Welding Society, AWS, D1.6 "Structural Welding Code- Stainless Steel". 

E. American Welding Society, AWS, D2.1 "Standard for Welding Procedure and Performance 

Specification". 

F. ASTM A 6 "General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet Piling and Bars for 
Structural Use". 

G. ASTM A 123 "Zinc Coatings on Products Fabricated from Rolled, Pressed and Formed Steel Shapes, 

Plates, Bars and Strips." 

H. American Hot Dip Galvanizers Association, "Inspection Manual for Hot Dip Galvanized Products". 
 

1.5 DELIVERY, HANDLING AND STORAGE 

A. Store materials to permit easy access for inspection and identification. Keep steel members off the 
ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from 

corrosion and deterioration. 

 

1.6 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 
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B. The contractor or subcontractor performing the work of this section must, within the last 5 consecutive 
years prior to the bid opening, have successfully completed in a timely fashion at least 3 projects similar 

in scope, size, and type to the required work, based on architectural style, construction method and 

materials and age of building for this particular project. One such prior project of the three must have 

involved a landmarked building, as officially designated by the City, State or Federal Government. 

C. Qualifications and Certifications for Welding Work:   

1. Qualify welding processes and welding operators in accordance with AWS "Standard Qualification 

Procedure." Use welders who have satisfactorily passed AWS qualification tests within previous 12 

months. 

a. If re-certification of welders is required, retesting will be Contractor's responsibility. 

b. The Contractor shall be responsible for all costs associated with qualifying welders and welding 

procedures. 

2. Weld Procedure Specification (WPS) qualification by testing shall be required for all connection 

types involving stainless steel or involving nonqualified welds. 

3. Welder qualification by testing shall be required for all connection types (including fillets) involving 
stainless steel.     

 

1.7 INSPECTION 

A. After removal of all brick and limestone masonry, the Commissioner shall inspect the existing structure to 

determine if additional work is necessary. The Contractor shall coordinate with the Commissioner, such 

that sufficient time is given for inspection of the existing structure and for design and implementation of 
additional specified repairs. Do not continue with work until the items are inspected and necessary 

modifications or repairs are performed.   

B. The Contractor shall coordinate with the Commissioner such that sufficient time is given to inspect 

necessary items as they are completed. Do not continue with work until the items are inspected any 

necessary modifications or repairs are performed.   

C. Contractor shall correct deficiencies that inspections and laboratory test reports have indicated are not in 

compliance with requirements. If inspection reveals that new work is not in compliance with 
requirements, additional tests will be performed at the Contractor's expense, as may be necessary to 

reconfirm any non-compliance of work, and as may be necessary to show compliance of corrected work. 

PART II – PRODUCTS 

 

2.1 STRUCTURAL STEEL MATERIALS 

A. Structural Steel Shapes, Angles and Brackets:  ASTM A36 or as indicated on the drawings. 

B. Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed zinc. 

C. Electrodes for Welding:  Comply with AWS Code. 
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1. For welding new structural steel or new stainless steel to existing structural steel electrode to be 
determined after results of laboratory analysis of existing steel. 

2. AWS Class E70XX Series Electrodes shall be used for all welding of new structural steel to new 

structural steel. 

3. For welding new stainless steel to stainless steel, use E 308L covered welding electrode. 

4. For welding new stainless steel to new structural steel, use E 309L covered welding electrode.  

5. Electrodes selection may be modified subject to qualification of WPS and welders.  

D. Galvanization: 

1. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to 

ASTM A 123/ A 123M. 

2. Fill vent holes and grind smooth after galvanizing. 

3. Galvanize lintels and shelf angles attached to structural-steel frame and located in exterior walls. 

E. Fabrication: 

1. Shop Fabrication and Assembly:  Fabricate and assemble structural assemblies in shop to greatest 

extent possible.  Fabricate items of structural steel in accordance with AISC Specifications and as 
indicated on final shop drawings.  Shop fabrications are subject to inspection.   

2. Holes for Other Work:  Provide holes required for anchor bolts as shown on shop drawings.  Cut, 

drill, or punch holes perpendicular to metal surfaces.  Do not flame cut holes or enlarge holes by 
burning.   

 

2.2 SIGNAGE METAL 

A. Provide custom cast or cut stainless steel type 316 raised lettering, integral pins and base plate 

conforming to ASTM A276. 

1. Size, spacing and location as indicated in the drawings.  Font type to be Kievit.   

2. Integral pins to be 3/8 inch diameter minimum unless otherwise required by signage manufacturer.  
Shop weld pins to raised lettering and base plate with ¼ inch E70XX field fillet weld all around. 

 

2.3 ANCHORAGE 

A. Provide stainless steel type 304 anchors, conforming to ASTM A276. 

1. Size and type as indicated in the drawings, length to be verified by the Contractor in the field. 

a. For banner anchorage at north façade, use 1/2 inch diameter threaded rods secured with epoxy 

adhesive, 8 inch minimum embedment. 

2. Manufacturer shall match the performance of the following: 

a. Hohmann & Barnard  

b. Heckmann 

c. Wire-Bond 
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d. Or approved equal. 

B. Epoxy Adhesive: refer to Section 04 01 20.91 – Unit Masonry Restoration - Part 2.3.C. 
 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 ERECTION 

 

A. Field verify dimensions of existing structure for compliance with dimensions indicated on drawings prior 
to fabrication of any structural steel. 

B. Survey as necessary for accurate erection of structural steel. Check elevations of bearing surfaces, and 

locations of anchor bolts and similar devices, before erection work proceeds, and report discrepancies to 

the Commissioner.  Do not proceed with erection until corrections have been made, or until compensating 
adjustments to structural steel work have been coordinated with the Commissioner.  

C. Temporary Shoring and Bracing:  Provide temporary shoring, guys, and bracing members with 

connections of sufficient strength to bear imposed loads.  Remove temporary members and connections 
when permanent members are in place and final connections are made.  Provide guy lines to achieve 

proper alignment of structures as erection proceeds. 

D. Temporary Planking:  Provide temporary planking and working platforms as necessary to effectively 

complete work. 

E. Provide anchors and other connectors required for securing structural steel to existing back-masonry 

back-up and other in-place work. Install in strict conformance with manufacturers recommendations.   

F. Furnish templates and other devices as necessary for presetting bolts and other anchors to accurate 
locations. 

G. Locate all reinforcement and embedded steel prior to layout of anchors and fabrication of members. Bring 

discrepancies and/or conflicts to the Commissioner’s attention for resolution.  

 
3.3 INSPECTION AND RE-INSPECTION  

 
A. Upon completion of welding the Testing Agency shall inspect 100% of welds for compliance with 

requirements.    

B. 100% of shop and field welds shall be inspected. 

 
3.4 WELD REMOVAL 

 
A. Where required, remove welds by cutting with abrasive wheel or by other approved method. Do not flame 

cut.   
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3.5 WELDING 

 

A. Verify weldability of existing steel by performance of a test coupon for each type of existing steel, at the 

expense of the contractor.  Notify Commissioner of test coupon location prior to cutting and testing. 

B. Comply with AWS Code for procedures, appearance and quality of welds.  

C. Comply with requirements of Weld Procedure Specifications for each weld type.  

 
3.6 TOUCH-UP 

 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to 
ASTM A 780 and manufacturer's written instructions. 

 

3.7 CLEAN-UP 

 
A. Perform daily clean up and removal from the site of all empty containers, scrapings, surplus materials and 

other debris resulting from these operations 

 

END OF SECTION 05 12 00 
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SECTION 06 10 00 

ROUGH CARPENTRY 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 
1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of wood blocking in conjunction with 
window assemblies and roof assemblies, miscellaneous blocking required by the Contract, work called for 

by the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 07 52 00 – Modified Bitumen Roofing 

2. Section 07 60 00 – Flashing & Sheet Metal 

3. Section 08 51 00 – Metal Windows 

4. Section 09 90 00 – Painting and Coating 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. For wood treated with waterborne preservatives: Submit certification by treating plant stating chemicals 

and process used, net amount of salts retained, and conformance with applicable standards. 

1.4 REFERENCE STANDARDS 

A. ASTM D3201 Standard Test Method for Hygroscopic Properties of Fire-Retardant Wood and Wood-Base 

Products. 

B. ASTM D5516 Standard Test Method for Evaluating the Flexural Properties of Fire-Retardant Treated 

Softwood Plywood Exposed to Elevated Temperatures. 

C. ASTM D5664 - Standard Test Method for Evaluating the Effects of Fire-Retardant Treatments and 

Elevated Temperatures on Strength Properties of Fire-Retardant Treated Lumber 

D. Southern Pine Inspection Bureau: SPIB Standard Grading Rules for Southern Pine Lumber. 
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E. American Wood Preservers’ Association: 

1. AWPA C1-98 All Timber Products – Preservative Treatment by Pressure Processes. 

2. AWPA C2-98 Lumber, Timber, Bridge Ties and Mine Ties – Preservative Treatment by Pressure 

Processes. 

3. AWPA C9-97 Plywood – Preservative Treatment by Pressure Processes. 

4. AWPA M4-98 Standard of Care of Preservative-Treated Wood Products. 

5. AWPA P5-98 Standard for Waterborne Preservatives. 

6. AWPA P17 - Fire Retardant Formulations 

7. AWPA P50 - Standard for Fire Retardant FR-2 (FR-2). 

 
1.5 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Lumber Grading Rules and Wood Species shall conform to: 

1. PS1: U. S. Product Standard for Construction and Industrial Plywood. 

2. PS20: American Softwood Lumber Standard. 

C. Grading Rules of the following associations apply to materials furnished under this Section: 

1. Southern Pine Inspection Bureau (SPIB). 

2. APA (formerly American Plywood Association). 

D. Grade Marks and Treatment Marks 

1. Identify lumber by official grade mark.  Grade stamp shall contain symbol of grading agency certified 

by Board of Review, American Lumber Standards Committee, mill number or name, grade of lumber, 

species or species grouping or combination designation, rules under which grades were applied, and 

condition of seasoning at time of manufacture. 

2. Identify wood treatment by stamp stating treatment process.  Quality marks shall include the 

following information: identification of the inspection agency, standard to which material was treated, 

identification of the treatment plant, retention, and end use for which product is suitable. 

 

PART II – PRODUCTS 

 

2.1 WOOD 

 

A. Dimensional lumber: Southern Pine, dressed S4S, maximum moisture content of 19 percent at time of 
dressing. 

 

1. Treatment: Per AWPA U1 and T1, Type UCFB for both exterior and interior applications. 

a. For Knee Walls at Skylight: Provide fire treated wood in accordance with AWPA U1 UCFA, 

Type A or ICC-ES ESR 2645. 
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2.2 FASTENERS/ANCHORAGE 

 

A. For securing wood blocking to wood blocking use the following:  

 

1. Stainless steel type 304 common nails, 7/16 inch diameter head. 

2. Rough hardware sized as required to allow penetration of one half the dimension of the member being 

fastened into or 1-1/2 inches, whichever is less.   

 

B. For securing wood blocking into masonry or concrete use the following: 

1. Stainless steel type 304 threaded rods.  Size as indicated by the drawings. 

2. Epoxy Adhesive: refer to Section 04 01 20.91 – Unit Masonry Restoration – Part 2.3.C. 

2.3 GYPSUM BOARD 

A. Provide 1/2 inch thick, exterior grade gypsum sheathing/cover board complying with ASTM C1396. 

Manufacturer and product shall match the performance of the following: 

1. Georgia Pacific: DensGlass   

2. USG: Securock 

3. American Gypsum: Exterior Gypsum Sheathing 

4. Or approved equal. 

 

2.4 MINERAL WOOL INSULATION (KNEE WALLS & FIRESTOPPING) 

A. Provide Type- I, mineral wool fiber batt insulation, with no membrane or foil face coverings, in 

accordance with ASTM C665.  6 inches thick at knee walls and thickness to be verified in the field for 

firestopping applications. 

1. For firestopping, use in conjunction with firestopping natural elastic silicone sealant that complies 
with ASTM E 1996 and UL 2079.  Install at all firestopping joints and penetrations in accordance 

with firestopping sealant manufacturer recommendations and requirements and in accordance with 

Section 07 92 00 Joint Sealants. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 EXAMINATION 

A. Examine substrate and supporting structure on which rough carpentry is to be installed for defects that 

will adversely affect the execution and quality of the work. Do not proceed with installation until 

satisfactory conditions are corrected. 
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3.3 GENERAL 

A. Rough carpentry shown on the Drawings are shown generically, to indicate the intended purpose.  Select 

the proper thickness for each piece to allow blocking to be placed in the proper configuration. Set rough 

carpentry to required levels and lines, with members plumb, true to line, cut and fitted. Fit rough 

carpentry to other construction and field conditions; scribe and cope as needed for accurate fit. Locate 
blocking, nailers and associated supports and straps to comply with requirements for attaching other 

construction. All wood and plywood shall be securely anchored to resist wind uplift per New York City 

Building Code.  

B. Do not use materials with defects that impair quality of rough carpentry or pieces that are too small to use. 

C. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber. 

D. Secure blocking to masonry with fasteners at not over 24-inches on center and 12 inches on center at 

inside and outside corners (20 feet away from corner in both directions). 

1. Space and install fasteners without splitting wood. 

2. Pre-drill hole through base course of blocking. 

3. Countersink fasteners to be flush with the surface of the wood member being fastened. 

4. Counterbore hex head fasteners to be below the surface of the wood member being fastened. 

E. Secure blocking to blocking, 8-inches on center. 

F. Where blocking is over 8 inches wide, use 2 rows of fasteners, staggered 12 inches on center. 

G. Use at least 2 fasteners to each piece of blocking. 

H. Space pieces of blocking so that the ends are not tightly butted and so the gap between them does not 

exceed 1/8 inch. 

I. Where blocking is in more than one layer, stagger joints between layers. 

 

3.4 CLEANING 

A. Clean up all debris promptly so that other operations may be performed in the work area. 

B. Do not perform wood cutting operations on new roofing or existing roofing that is intended to remain. 

 

END OF SECTION 06 10 00 
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SECTION 07 01 50.23 

ROOF REMOVAL 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 
1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: Complete removal of roofing systems down to 
structural deck; discarding roofing system materials, work called for the Drawings, and other work 

necessitated by these operations. 

A. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 07 52 00 – Modified Bituminous Membrane Roofing 

4. Section 07 60 00 – Flashing and Sheet Metal 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit written description of the intended method of ensuring that the area affected by removals, 

including all penetrations and perimeters, is complete and weathertight at the end of the work day.  This is 

an “information submittal” as defined by the Contract Documents and not subject to the Commissioner’s 

review. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. The contractor or subcontractor performing roofing removals shall be a qualified roofing or waterproofing 

journeyman with at least 3 years experience in roofing removals similar in nature and scope of the Work 

of this Section. 

 
PART II – PRODUCTS 

 
2.1 DECK & SCREED PATCHING MATERIALS FOR ROOF DECK 
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A. Refer to Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 CUTTING 

A. Ensure that the cut roofing has been completely removed and that the affected area, including all 

penetrations and perimeters, is complete and weathertight at the end of the work day. 

B. In cutting the existing roofing, ensure that cutting tools do not penetrate into the substrate intended to 

remain. 

1. If cutting machines are used in the performance of the Work, set the blade cutting depth high enough 

to prevent penetration into the substrate intended to remain. 

2. Patch cuts made into the substrate intended to remain according to the directions of the 

Commissioner, at the Contractor’s expense. 

 

3.3 NUISSANCE CONTROL 

A. Control dust, noise, and debris to the satisfaction of the Commissioner. 

B. Do not perform noise activities events except as directed by the Commissioner.   

 
3.4 REMOVALS 

A. Removal of existing roofing shall be complete, down to structural concrete deck including all flashings 

and accessories. 

B. Notify the Commissioner if concrete spalling deeper than 1-inch is encountered or with exposed steel 

reinforcement. Do not proceed with patching until the Commissioner has observed the condition and 

provide recommendations on how to proceed. Contractor is still responsible to maintain area water-tight 

at the end of the day as described on Section 07 52 00. 

C. The following is for the Contractor’s information only. The existing roofing assembly described herein is 

representative of the assumed conditions throughout the entire roof area.   Contractor to verify dimensions 

in the field. 

1. Roofs R1, R2, R4, R5 (Existing Assembly described from top to bottom): 

a. 0.5” Bituminous cap sheet roofing membrane; 

b. 2” Rigid foam insulation; 

c. 0.25” Bituminous initial membrane; 

d. Existing concrete deck. 
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2. Roof R3 (Existing Assembly described from top to bottom): 

a. 1.5” Clay tile pavers and grout; 

b. 1.5” Mortar setting bed; 

c. 0.25” Bituminous initial membrane; 

d. Existing concrete deck. 
 

3.5 DECK & SCREED PATCHING FOR ROOF DECK  

A. Refer to Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete.  
 

3.6 CLEANING 

A. Sweep the substrate clean as soon as removals are made. 

B. Ensure that the surface of the substrate is properly prepared to receive the new roofing system as required 

by the Contract Documents and described on Section 07 22 00 and 07 52 00. 

 

END OF SECTION 07 01 50.23 
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SECTION 07 22 00 

ROOF AND DECK INSULATION 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of cover board, rigid thermal insulation 

board, tapered insulation board and pavers as part of new torch-applied multiple ply modified bitumen 
roofing systems, work called for by the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete. 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 05 50 00 – Metal Fabrications 

4. Section 07 51 50.23 – Roof Removal 

5. Section 07 52 00 – Modified Bituminous Membrane Roofing 

6. Section 07 60 00 – Flashing and Sheet Metal 

7. Section 08 11 13 – Hollow Metal Doors and Frames 

8. Section 22 14 26.13 – Roof Drains 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

1. Provide samples of all products being used. 

2. Provide manufacturer’s roofing assembly letter. All roofing membranes and compounds must be 
supplied by one single manufacturer.  Refer to Section 07 52 00 – Modified Bituminous Membrane 

Roofing. 

C. Wind uplift resistance compliance data.  Refer to Section 07 52 00 – Modified Bituminous Membrane 
Roofing. 

D. Submit shop drawings of tapered insulation layout prepared by the insulation supplier. 
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E. Submit shop drawings of the paver system layout. 

F. Submit color and finish charts for precast pavers and a minimum of 5 paver samples representing range of 

color and finish. 

 

1.4 REFERNCE STANDARDS 

 

A. ASTM E108-00 Standard Test Methods for Fire Tests of Roof Coverings. 

 
B. National Roofing Contractors Association (NRCA) – Roofing and Waterproofing Manual – 4th Edition. 

 

1.5 DELIVERY HANDLING, AND STORAGE 

 

A. Use opaque coverings for insulation to ensure protection from ultraviolet light. 

 

B. Deliver all materials and store in their unopened original package, bearing the manufacturer’s name and 
related standards. 

 

C. Store materials on clean, raised platforms with weather protection and ventilation on all sides.  Maintain a 

minimum temperature of 50F in storage area. 

 

D. Do not store adhesives in areas with temperatures greater than 80F.  Area of storage shall be suitable for 
flammable storage. 

 

E. Provided continues protection of all materials against wetting and moisture absorption. 
 

1.6 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. The contractor or subcontractor performing the work of this section must be a company regularly engaged 

in performing roofing projects with its own workforce and have successfully completed in a timely 
fashion at least three (3) roofing projects similar in scope, size, and type to the required work within the 

last three (3) consecutive years prior to the bid opening. At least one of those projects must have been 

performed within the last twelve (12) months. The three (3) qualifying projects must have utilized one or 

more of the roofing systems specified for the project being bid herein, been installed by the contractor’s 
or subcontractor’s company utilizing its own workforce and must have qualified for, and have been 

issued, the warranty provided by the manufacturer of the roofing system. In addition, the contractor or 

subcontractor must be a certified or authorized installer for at least one of the manufacturer’s roofing 
systems specified herein and shall submit proof of same.  

 

C. Upon completion of the installation, the Contractor shall arrange for an inspection to be made by the 
manufacturer in order to determine whether or not corrective work will be required before warranty will 

be issued. 

 

1.7 JOB CONDITIONS 
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A. Surfaces on which the insulation is to be applied shall be free of standing surface moisture such as 
puddles or beads of dew and free of deleterious contaminants such as oil or grease 

 

B. Each day's installation of insulation shall be fully covered with new roofing to make the installation 

complete and weathertight at the end of the workday. 
 

C. If stored or installed insulation becomes wet it shall be removed from the site and not used in the Work. 

 
1.8 THERMAL PERFORMANCE REQUIREMENTS 

 

A. Provide roofing system with R30 continuous insulation per 2014 New York City Energy Conservation 
Code. 

 

1.9 STRUCTURAL PERFORMANCE REQUIREMENT 

 

A. Provide roofing systems able to resist wind uplift forces per ASCE 7 as indicated on drawings.  Refer to 

Section 07 52 00 – Modified Bituminous Membrane Roofing.  

PART II – PRODUCTS 

 

2.1 MODIFIED BITUMEN CONVENTIONAL ROOFING SYSTEM (TYPE 1 - PER DRAWINGS) 

 

A. Manufacturer and product shall match the performance of the following: 

 

1. Cover Board: 

a. 5/8” thick Dens Deck Prime by Georgia Pacific (for Siplast assembly only) 

b. 5/8” thick Securock Gypsum Fiber Board (for Johns Manville assembly only) 

c. 1/8” thick Sopraboard (for Soprema assembly only) 

d. Or approved equal. 

2. Rigid & Tapered Insulation (Polyisocyanurate): 

a. Siplast Paratherm H 

b. Johns Manville ENRGY 3 

c. Soprema Sopra-Iso 

d. Or approved equal. 

3. Adhesive: 

a. Siplast Para-Stik  

b. Johns Manville 2UIA 

c. Soprema Duotack 

d. Or approved equal. 
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2.2 MODIFIED BITUMEN INVERTED ROOFING SYSTEM (TYPE 2 - PER DRAWINGS) 

 

A. Extruded Polystyrene Insulation (XEPS) shall have the following properties: 

 

1. Continuous closed cell polystyrene foam panel confirming to ASTM C 578-87 Type IV and ICBO 
2257, BOCA 86-98, or SBCCI 8774.  Brand to be approved by roofing manufacturer. 

 

B. Drainage Mat shall have the following properties: 
 

1. Prefabricated drainage panel with multi directional core, geotextile covered, high flow capacity, 

interlocking, high compression strength.  Brand to be approved by roofing manufacturer. 
 

C. Filter Fabric shall have the following properties: 

 

1. Water permeable polymeric black non-woven polyester fabric with a nominal weight of 3 oz/yd². 
 

D. Paver Ballast shall have the following properties: 

 

1. Manufacturer of precast concrete pavers and product shall match the performance of the following: 

a. Hanover Architectural Products  

b. Tectura Designs 

c. TileTech Paver System 

d. or approved equal. 

2. Running bond pattern.  Size, color, and finish to be selected by the Commissioner.  

3. Thickness: 2-2/4”, weight: 25 lbs/sf, compressive Strength: 8500 psi. 

4. Provide custom pavers with slot openings directly over roof drains. Provide four (4) equally spaced 

slots as recommended by the manufacturer. 

5. Provide non-corrosive pedestal leveling system with leveling shim plates approved by and fully 

compatible with paver ballast manufacturer. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 PREPARATION 

A. Remove projections on the substrate that would cause the insulation boards to be out of plane by1/8 inch 

or more. 

B. Examine the areas and conditions under which the Work of this Section will be performed.  Report to the 

Commissioner conditions detrimental to the proper and timely execution of the Work.  Do not proceed 

until unsatisfactory conditions have been corrected. 
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C. Inform the Commissioner of any condition that will create a flashing height that is less than that shown on 

the Drawings or the minimum required by the manufacturer. 

D. Prior to the installation of the insulation, thoroughly clean off the existing substrate, sweeping off all 

particulate matter. The substrate shall be free of loose debris. 

E. For Inverted Roofing System: Arrange for the roofing membrane manufacturer’s representative to 
perform an inspection of the roof membrane system before the installation of the insulation and paving 

system. The manufacturer's representative will compile required punch list items indicating any 

deficiencies in the roof membrane and flashing membrane system that shall be corrected before the 
installation of the insulation and paving system. 

 

3.3 INSULATION INSTALLATION (CONVENTIONAL ROOFING) 

A. Lay insulation boards in parallel courses with all joints staggered between courses.  Ensure that joints are 

staggered between the two layers of rigid and tapered insulation. 

B. Butt insulation boards against neighboring boards; do not permit more than a 1/8-inch gap. 

C. Fully adhere insulation boards to the new vapor barrier membrane described on Section 07 52 00  

D. At all roof drains, shave the insulation to a taper to create a sump sloping toward the drain. 

E. Taper shall not be steeper than a 1-in-2 slope. 

F. Shave the insulation to a blunt edge that butts the drain and not to a feather edge. 

G. Joints of tapered insulation shall be staggered with relation to the layer beneath. 

H. Starting at the edge of the roof drain sump, lay the tapered insulation working toward the perimeter. 

 

3.4 INSULATION INSTALLATION (INVERTED ROOFING) 

A. Place the specified drainage mat loose laid directly over all areas of the newly applied membrane, 

extending to walls, curbs, and other related junctures. 

B. Install the specified insulation loose laid directly over the drainage mat, in strict accordance with the 

insulation manufacturer's requirements and the following recommendations: 

1. End joints of each course shall be staggered with adjoining courses a minimum of 6 inches. 

C. Install boards to fit tightly leaving a maximum acceptable opening between panels of one-eighth (1/8) 

inch. 

D. Closely abut walls, penetrations and projections with the boards; leave a maximum opening between 

insulation boards and projections of three-quarter (3/4) inch. 

E. At drains, install insulation to end at the same point that ballast will end, so that paver ballast abutting 

drain will be fully supported by insulation. 
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F. Install filter fabric over entire area of loose-laid insulation in strict compliance with manufacturer's 

instructions. Do not leave any exposed insulation under paving assembly. 

1. Install flat on horizontal surfaces in accordance with the manufacturer’s recommendations. 

2. Cut and fit filter fabric to perimeter and penetrations. Turn down edges of insulation at perimeter of 

new roof drain. 

3. Bond all filter fabric. Overlap edges to adjacent filter fabric with an acceptable adhesive to ensure 

filter fabric integrity. 

4. Place subsequent topping materials as soon as possible. 

G. Roofing and insulation shall be protected from damage that could result from installation, transportation, 

or storage of ballast. 

1. Install only as much insulation as can be properly ballasted by the end of the workday. 

2. Install plywood protection walkways over surfaces to be trafficked when transporting and installing 

ballast over the roof surface. 

H. Paver ballast shall be placed immediately after protection board has been installed. 

1. Refer to the membrane section for installation of protection at vertical flashings where ballast is 

adjacent to membrane. 

2. Surface irregularities, membrane wrinkles, or similar conditions from uneven substrates shall be 

eliminated. 

3. Do not use units with chips, cracks, voids, dimensional irregularities, stains, or other defects, which 

might be visible or cause staining in the finished work. 

I. Install paver ballast units as recommended by the manufacturer and in accordance with the accepted 

layout shop drawing. 

1. Carefully place the units by hand in straight courses with 1/8 inch joints and uniform top surface. 

Install units on a grid pattern. 

2. Whenever possible all cut pieces of ballast shall be worked into the field of the roof. Full blocks shall 

be placed at perimeters and edges. 

3. Use 1/16” or 1/8” thick leveling plates as required to prevent rocking of the individual ballast units. 

Not more than two (2) 1/8” or (4) 1/16” leveling plates shall be used under any one (1) unit. Leveling 
plates may be separated into halves and quarters for individual ballast adjustment. 

 

3.5 CLEANING 

A. Perform daily clean-up of all waste and debris resulting from these operations. 

 

END OF SECTION 07 22 00 
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SECTION 07 52 00 

MODIFIED BITUMINOUS MEMBRANE ROOFING 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of conventional and inverted torch-applied 

multiple ply modified bitumen roofing systems, work called for by the Drawings, and other work 
necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete. 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 05 50 00 – Metal Fabrications 

4. Section 07 01 50.23 – Roofing Removals 

5. Section 07 22 00 –Roof and Deck Insulation 

6. Section 07 60 00 – Flashing and Sheet Metal 

7. Section 08 11 13 – Hollow Metal Doors and Frames 

8. Section 22 14 26.13 – Roof Drains 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

1. Provide samples of all products being used. 

2. Provide manufacturer’s roofing assembly letter. All roofing membranes and compounds must be 
supplied by one single manufacturer.   

C. Material Safety Data Sheets (MSDS), for all materials being used. 

D. Wind uplift resistance compliance data.   

E. Written procedure, with approval from manufacturer, for weatherproofing the Work at the end of the 

work day (daily seal). 
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F. Submit sample copy (specimen) of manufacturer’s warranty. 

G. Copy of roofing manufacturer’s final inspection report. 

H. Copy of roofing manufacturer’s recommended maintenance data and additional information required by 

the DDC General Conditions.  

I. Fully Executed Manufacturer’s Roofing Warranty. 

J. Prior to commencement of the Work, submit written certification by the manufacturer of the roofing 

system to be used that these specifications and drawing details are acceptable to the manufacturer and 

meet the requirements for the specified warranty. 

K. Submit safety plan for equipment and work force.  This is an information submittal and not subject to the 

Commissioner’s review. 

 
1.4 REFERNCE STANDARDS 

 

A. ASTM D 41-94(2000) Specification for Asphalt Primer used in Roofing, Damp-proofing, and 

Waterproofing. 
 

B. ASTM D1079-02 Standard Terminology Relating to Roofing, Waterproofing, and Bituminous Materials. 

 
C. ASTM D5147-02a Standard Test Methods for Sampling and Testing Modified Bituminous Sheet 

Material. 

 
D. ASTM E108-00 Standard Test Methods for Fire Tests of Roof Coverings. 

 

E. National Roofing Contractors Association (NRCA) – Roofing and Waterproofing Manual – 4th Edition. 

 
1.5 DELIVERY HANDLING, AND STORAGE 

 

A. Deliver all materials and store in their unopened original packaging, bearing the manufacturer’s name and 
related standards. 

 

B. Rolls of roofing shall be stored on pallets and no double stacking of pallets or rolls shall be allowed.  

Rolls shall be stored on end. 
 

C. Store accessory materials on clean, raised platforms with weather protection and ventilation on all sides.  

Maintain a minimum temperature of 50F in storage area. 

 

D. Do not store adhesives in areas with temperature greater than 80F.  Area of storage shall be suitable for 

flammable storage. 
 

E. Provide continuous protection of all materials against wetting and moisture absorption. 

 
F. All materials, determined to be damaged, shall be removed from the job site and replaced at no additional 

cost to the City of New York. 
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G. Handle and store roofing materials and equipment in a manner to avoid permanent deflection of the roof 

deck. 

 

1.6 JOB CONDITIONS 

 

A. Surfaces on which the insulation or roofing membrane will be applied shall be clean, smooth, dry, and 

free of projections or contaminants that would prevent a good bond to or be incompatible with the new 
installation, such as fins, sharp edges, foreign materials, oil, and grease. 

 

B. New roofing shall be complete and weather tight at the end of the work day. 
 

C. Contaminants that are deleterious to the membrane shall not be allowed to come into direct contact with 

the roofing membrane.  Areas of the membrane that have been contaminated shall be removed and 

replaced at no additional expense to the City of New York. 
 

D. Provide protective coverings to protect the City of New York’s property from drips and spatters of 

roofing compounds.  Lap protective coverings not less than 6 inches, secure against wind, and vent to 
prevent collection of moisture on covered surfaces. 

 

E. The Contractor shall designate one person on each crew to conduct a fire watch.  He shall watch for 
smoldering materials or fires on all areas of the roof construction.  Fire watch shall be continued for one 

hour after application has stopped for the day. 

 

F. Contractor shall notify the Commissioner each day of when the Contractor's fire watch is ended, so that 
the City of New York's security personnel may promptly assume the fire watch duties. 

 

G. The Contractor must ensure that their personnel have familiarize themselves with the most recently 
published NRCA/MRCA CERTA “Safety Practice for Roofing Torch Use” and make sure that 

procedures are strictly enforced. 

 

1.7 ENVIRONMENTAL CONDITIONS 

 

A. Notify the Commissioner 48 hours in advance of the use of odor-producing materials, so that windows 

can be closed and air intake units shut off. 
 

B. After air intake units have been shut off, seal points in the work area where odors can enter the building. 

Coordinate installation, removal, and any required reinstallation with the Commissioner. Methods and 
materials of air sealing shall be acceptable to the Commissioner. 

 

1.8 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

 

B. The contractor or subcontractor performing the work of this section must be a company regularly engaged 
in performing roofing projects with its own workforce and have successfully completed in a timely 

fashion at least three (3) roofing projects similar in scope, size, and type to the required work within the 

last three (3) consecutive years prior to the bid opening. At least one of those projects must have been 
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performed within the last twelve (12) months. The three (3) qualifying projects must have utilized one or 
more of the roofing systems specified for the project being bid herein, been installed by the contractor’s 

or subcontractor’s company utilizing its own workforce and must have qualified for, and have been 

issued, the warranty provided by the manufacturer of the roofing system. In addition, the contractor or 

subcontractor must be a certified or authorized installer for at least one of the manufacturer’s roofing 
systems specified herein and shall submit proof of same.  

 

C. Upon completion of the installation, the Contractor shall arrange for an inspection to be made by the 
manufacturer in order to determine whether or not corrective work will be required before warranty will 

be issued. 

 
1.9 WARRANTY 

 

A. Provide manufacturer’s warranty covering workmanship and materials and ensuring a weather tight and 

water-tight roofing system, including insulation, for a period of 25 years from the date of Substantial 
Completion. Warranty shall be No Dollar Limit (NDL) and shall include all labor, equipment and 

materials to perform warranty work.  

 
B. Contractor to coordinate with the Commissioner to confirm that replacement fluid applied flashings to be 

provided at adjacent building roofs are fully compatible with existing roofing systems to remain and will 

not invalidate existing roofing warranties. 
 

1.10 STRUCTURAL PERFORMANCE REQUIREMENT 

 

A. Provide roofing systems able to resist wind uplift forces per ASCE 7 as indicated on drawings. 

 

PART II – PRODUCTS 

 

2.1 MODIFIED BITUMEN CONVENTIONAL ROOFING SYSTEM (TYPE 1 - PER DRAWINGS) 

 

A. Manufacturer and product shall match the performance of the following: 

 

1. Vapor Barrier: 

a. Siplast Paradiene 20 TG 

b. Johns Manville DynaWeld Base 

c. Soprema Elastophene SP 2.2 

d. Or approved equal. 

2. Base Membrane: 

a. Siplast Paradiene 20 EG TG 

b. Johns Manville DynaWeld Base 180 S 

c. Soprema Sopralene Flam 180  

d. Or approved equal. 
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3. Cap Membrane (must be in compliance with all NYC Building Code solar reflectance requirements): 

a. Siplast Paradiene 30 FR TG BW 

b. Johns Manville DynaWeld Cap 180 FR CR 

c. Soprema Sopralene Flam 180 FR GR (SG) 

d. Or approved equal. 
 

2.2 MODIFIED BITUMEN INVERTED ROOFING SYSTEM (TYPE 2 - PER DRAWINGS) 

 

A. Manufacturer and product shall match the performance of the following: 

 

1. Base Membrane: 

a. Siplast Paradiene 20 EG TG 

b. Johns Manville DynaWeld Base 

c. Soprema Elastophene SP 2.2 

d. Or approved equal. 

2. Cap Membrane: 

a. Siplast Teranap 1M Sand 

b. Johns Manville DynaWeld Base 180 S 

c. Soprema Sopralene Flam 180  

d. Or approved equal. 

 
2.3 FLUID APPLIED FLASHING SYSTEM 

 

A. Manufacturer and product shall match the performance of the following: 

 

1. Base Flashing Membrane: 

a. Siplast Paradiene 20 TG 

b. Johns Manville DynaWeld Base 180 S 

c. Soprema Sopralene Flam 180 

d. Or approved equal. 

2. Fluid Applied Flashing: 

 

a. Siplast - Parapro 123 White Flashing Liquid Resin System 

b. Johns Manville – SeamFree PMMA Flashing Resin 

c. Soprema – Alsan RS Flash System 

d. Or approved equal. 
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2.4 ACCESSORIES 

 

A. Asphalt primer:  Complying with ASTM D41.  Use on all concrete and metal surfaces to which the 

membrane will be adhered.  Manufacturer and product shall match the performance of the following: 

1. Siplast:  Type PA-917LS 

2. Johns Manville: JM Asphalt Primer 

3. Soprema: Elastocol 500 

4. Or approved equal. 

 

B. Roofing mastic: Complying with ASTM D4586. Use on under-surface of accessories installed over the 
membrane, under the membrane at drains, and for the setting of flanges, sheet metal flashing, and 

walkway pads. 

 
C. Cold Application Adhesive for base flashing membranes over wood blocking and gypsum substrates. A 

modified adhesive forming a durable, elastomeric and watertight film.  The adhesive shall be low VOC 

and solvent free.  Manufacturer and product shall match the performance of the following: 
 

1. Siplast: SFT Solvent Free Adhesive 

2. Johns Manville: MBR Cold Application Adhesive 

3. Soprema: ColPly EF Adhesive 

4. Or approved equal. 
 

D. Walkway Pads: Provide 30” by 30” bituminous walkway pads as recommended by the roofing 

manufacturer. 

 
E. Splash Blocks: Provide 12” by 30” by 2-5/8” thick solid pre-cast concrete blocks.  Color and finish to be 

selected by the Commissioner matching the performance and properties of the following: 

 

1. Hanover Architectural Products 

2. Nitterhouse Masonry Products, LLC 

3. Flemington Precast  

4. Or approved equal. 

 
F. Conduit Supports: Refer to Mechanical and Plumbing drawings and specifications. 

 

G. Roof Curbs: Provide pre-manufactured insulated equipment supports with the following properties: 

1. 14 Gauge, type 304 stainless steel sheet metal (in compliance with ASTM A653/653M) 

2. 1-1/2” thick, 3 lbs density, rigid polyisocyanurate insulation 
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3. Integral treated wood blocking (refer to Section 06 10 00 – Rough Carpentry).   

4. Provide fully welded continuous watertight corners. 

5. Fasteners: Provide stainless steel type 304, 1/4 inch diameter, expansion type anchors for concrete, 2 

inch minimum embedment. 

H. Nails for securing membranes to treated wood nailers shall be 1-inch long barbed, stainless steel type 304 

roofing nails let through minimum 1-inch diameter galvanized discs with minimum 26 gauge thickness, 

unless otherwise required by the roofing manufacturer. 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 
 

3.2 PREPARATION 

A. Prime all metal flanges and concrete and masonry surfaces with a uniform coating of asphalt primer as 

recommended by the roofing assembly manufacturer. 

B. Set all flanges in a smooth, even, continuous coating of roofing mastic.   

 

3.3 VAPOR BARRIER & BASE MEMBRANE INSTALLATION 

A. Begin installation of membrane at the lowest point of roof area. 

1. Apply membrane such that ends of sheets do not coincide with joints in insulation. 

2. Apply perpendicular to roof slope, in shingle fashion.  Position the first membrane roll over the drain 

so that the lap seams of succeeding layers will not be in the drain sump area. 

B. Begin by unrolling the base membrane to its complete length.  Once relaxed for a minimum of ten 

minutes, reroll the field membrane ply each end, one end at a time to ensure proper alignment, creating 

two sub-rolls.  Torch weld onto substrate using a pulling motion combined with balanced side-to-side 

torching technique creating an even and continuous melt. 

1. Lap sides a minimum of 3 inches. 

2. Lap ends a minimum of 6 inches. 

3. Offset end laps a minimum of 3 feet. 

C. Application shall provide a smooth surface, free of air pockets, wrinkles, fish mouths or tears. 

D. Seal all laps by running a hot trowel along the edge of the seam. 

E. Run field base membrane ply tight up against any vertical surfaces such as tops of cants, curbs, parapets, 

and vents. 
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1. All reinforcing membrane and first flashing membrane ply must be completed before the field base 
membrane application may be considered complete. 

 

3.4 BASE FLASHING MEMBRANE INSTALLATION 

A. Lay base flashing in strips 3-feet wide to the vertical surfaces, extending onto the horizontal surface of the 

roof a minimum of 4-inches.  Side laps shall be 3-inches and shall be staggered a minimum of 4-inches 

with the laps of the base ply. 

B. For wood blocking and gypsum substrates, provide cold applied base sheet membranes secured with 

adhesive before application of torch applied membranes or fluid applied flashings where indicated on the 

drawings. 

C. Torch weld base flashing directly on its support from bottom to top followed by the torching of the roof 

tie-in. 

D. After installation of base flashing, check all lap seams on the flashing by running a heated trowel along 

the edge of the seams. 

1. Thoroughly seal all voids in the corners and seams. 

 

3.5 CAP MEMBRANE INSTALLATION 

A. Once the base sheet and base flashing are applied and do not show any defects, install field cap membrane 

ply. 

B. Unroll top ply starting from the low point of the roof.  Care must be taken to ensure good alignment of the 

first roll (parallel with the edge of the roof).  A 45-degree cut shall be made on the selvage edge of 

underlying membrane prior to application to ensure a good seal between the membrane. 

1. First piece must have granules embedded using a torch and heated flat trowel   4-inches wide along 

the full length and 6-inches at end laps. 

C. Torch weld field cap sheet in accordance with recommendations of the manufacturer, onto the membrane 

base ply. 

1. During this application simultaneously melt both surfaces forming an asphalt bead that pushes out in 

front of the cap sheet. 

2. Lap sides of sheets a minimum of 3 inches. 

3. Lap ends of sheets a minimum of 6 inches. 

4. Offset end laps a minimum of 3 feet. 

D. Stagger base ply and cap sheet seams a minimum of 12-inches. 

E. Do not burn the membranes and their respective reinforcements. 



FMS No.     -  LNCAL15CC 

Issue Date      -  4/24/2020 

 

Countee Cullen Branch Library  Modified Bituminous Membrane Roofing 

Exterior Rehabilitation 075200 - 9 

F. Cap sheet membrane shall have side laps of 3-inches and end laps of 6-inches.  Prior to installation of 
following ply embed surface granules on laps by torch heating the membrane surface and pressing the 

granules into the melted asphalt with a hot trowel. 

G. Ensure the two membranes are perfectly welded, without air pockets, wrinkles, fish mouths or tears. 

H. After installation of the cap sheet, check all lap seams on the top ply using the edge of a hot trowel.  

Correct any defects. 

I. During installation, avoid asphalt seepage greater than 1/4-inch at seams. 

1. Cover any asphalt seepage with a sprinkling of loose granules; color to match membrane. 

 

3.6 FLUID APPLIED FLASHING INSTALLATION 

A. Install the resin based liquid cap flashing as recommended by manufacturer. 

B. Install resin based flashing at all pipe penetrations. 

1. Prepare the penetration by ensuring that it is completely clean of asphalt, grease, finishing oils, or 

other foreign material. 

2. Using masking tape, mask the application area. 

3. If required, prime the penetration. 

4. Apply resin at a rate of approximately 0.4 lb/sf. 

5. Cut the reinforcement to fit the vertical surface, and embed the fleece/scrim. 

6. Roll the fleece/scrim into place to ensure that there are no air pockets. 

7. Using the resin, topcoat all fleece/scrim that will be lapped with additional fleece/scrim on the 

horizontal surface of the detail. 

8. Cut fleece/scrim to fit the horizontal surface of the detail. 

9. Embed the fleece/scrim. 

10. Press and roll the fleece/scrim into place to ensure that there are no air pockets. 

C. Fully cover fleece/scrim with resin at a rate of .2 lb/sf. 

D. Apply an additional coat of resin at a rate of .2 lb/sf and broadcast in granules. 

 

3.7 DAILY SEAL 

A. Ensure that moisture does not enter the completed section of roof.  Prevent water infiltration from existing 
roofing, precipitation, and other sources by temporarily sealing the loose edge of the membrane in a 

watertight method. 

B. Execute temporary seals at the end of the work day. 
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C. When the work is resumed, trim or cut off material residue prior to continuing the installation. 
 

3.8 ROOF DRAINS 

A. Ensure that the insulation around the drain base has been tapered to provide a smooth transition from roof 

surface to drain flashing clamp. 

B. Seal between membrane and drain base shall be roofing mastic. 

C. Remove any sharp projections or rough spots from the drain base and flashing clamp to prevent 

membrane punctures. 

D. Torch the base ply of membrane over the lead flashing. 

E. Install sheet metal drain flashing in a bed of roofing mastic over the base ply membrane.  Prime metal 

with primer. 

F. Torch the base ply stripping membrane. 

G. Extend the edge of the membrane 6-inches minimum beyond the edge of the sheet metal flashing. 

H. Torch cap sheet membrane over the base ply flashing membrane. 

I. Secure membranes and sheet metal flashing with drain flashing clamp furnished under Section 22 14 
26.13.  Install dome. 

 
3.9 SPLASH BLOCKS 

A. Splash blocks shall be placed below all downspouts that empty onto the roof. 

B. Install one layer of a walkway pad set in adhesive between the splash block and the roof membrane. 

 

3.10 CLEANING 

A. Perform daily clean-up and removal from the site of all wrappings, empty containers, paper, tubes, loose 

particles and other debris resulting from these operations. 

 

END OF SECTION 07 52 00 
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SECTION 07 60 00 

FLASHING AND SHEET METAL 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following work: removal and replacement of sheet metal 

flashings, canopy roofing and fascia, gooseneck vent, scuppers, gutters and downspouts, work called for 
by the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 04 01 20.91 – Unit Masonry Restoration 

2. Section 04 72 00 – Cast Stone Masonry 

3. Section 05 50 00 – Metal Fabrications 

4. Section 07 01 50.23 – Roof Removal 

5. Section 07 52 00 – Modified Bitumen Roofing 

6. Section 08 11 13 – Hollow Metal Doors and Frames 

 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

1. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured 

product. 

B. Submit shop drawings of all sheet metal fabrications. 

C. Provide a minimum of 5 material samples for stainless steel sheet metal roofing showing a range of 

available finishes.  Provide sample of copper sheet metal. 

1.4 REFERNCE STANDARDS 

 
A. American Society for Testing and Materials: 

 

1. ASTM B32-00 Specification for Solder Metal 
 

2. ASTM A240-00 Specification for Heat-Resisting Chromium and Chromium-Nickel Stainless Steel 

Plate, Sheet, and Strip. 
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3. ASTM B209-00 Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

 

B. Sheet Metal and Air-Conditioning Contractors’ National Association. 

 
1. Architectural Sheet Metal Manual, 2012 edition. 

 

1.5 DELIVERY HANDLING, AND STORAGE 

 

A. Use opaque coverings for insulation to ensure protection from ultraviolet light. 

 
B. Deliver all materials and store in their unopened original package, bearing the manufacturer’s name and 

related standards. 

 

C. Store materials on clean, raised platforms with weather protection and ventilation on all sides.  Maintain a 

minimum temperature of 50F in storage area. 
 

D. Do not store adhesives in areas with temperatures greater than 80F.  Area of storage shall be suitable for 

flammable storage. 

 

E. Provided continues protection of all materials against wetting and moisture absorption. 
 

1.6 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements.” 

 

B. The contractor or subcontractor performing the work of this section shall have not less than 3 years of 

experience in sheet metal work, shall have a fully-equipped sheet metal working shop, and shall be a 
member firm of the Sheet Metal and Air-Conditioning Contractors’ National Association, Inc. 

 

C. Personnel engaged in and about the work shall be qualified sheet metal journeymen who may be 
assisted by sheet metal apprentices qualifying for their journeyman status. 

 

1.7 WARRANTY 

 

A. Provide Contractor’s warranty against defects in materials and workmanship for 2 years following date of 

Substantial Completion.  

 
PART II – PRODUCTS 

 

2.1 STAINLESS STEEL 

 

A. Type 316 stainless steel, conforming to ASTM A240, 24 gauge.  Finish to be selected by the 

Commissioner.  

 
2.2 COPPER 

 

A. Conforming to ASTM B370.  Minimum thickness shall be 32 oz for gutter, brackets and straps.  
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20 oz. for all other copper. 
 

1. For skylights provide NYC approved hip vented model with the following properties: 

a. Dimensions and profile to match existing. 

b. 1/4" laminated safety glass with integral protective screen secured to top of skylight. 

c. Anchorage: stainless steel type 304 threaded rods, size as indicated on the drawings. 

d. Manufacturer shall match the performance of the following: 

i. B&B Sheet Metal 

ii. Silverstone Skylight 

iii. AQEL Sheet Metal 

iv. Or approved equal. 

 
2.3 LEAD 

 

A. Lead alloy shall contain 4-6 percent Antimony. 

 

1. Wedges for use in reglets shall be formed specifically for the application intended. 

 
2.4 SOLDER 

 

A. Solder for copper:  50/50 tin and lead. 
 

1. Flux for copper:  rosin. 

 
B. Solder for stainless steel: 60/40 tin and lead. 

 

1. Flux for uncoated stainless steel:  hydrochloric acid flux, specifically formulated for stainless steel.   

2. Flux for stainless steel surface precoated with solder: rosin. 

3. Neutralizing solution for acid flux: 3/4 cup washing soda or baking soda per gallon of water. 

 

2.5 FASTENERS 

 

A. All fasteners shall be electrolytically compatible to material being secured.  It is the Contractor’s 

responsibility to refer questions of electrolytic incompatibility to the Commissioner for resolution. 
 

B. All exposed fasteners at copings, flashings and other sheet metal work indicated by the drawings must use 

gasketed washers for sealed watertight penetrations. 

 
C. For securement of sheet metal to solid masonry: Use slotted hex washer head screw anchors. 

 

1. Material: Stainless Steel Type 304 

2. Diameter: 3/16 inch minimum 
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3. Minimum embedment: 1-1/2 inch 

4. Pre-drill holes into substrate using fastener manufacturer furnished carbide-tipped drills designed for 

this purpose. 

5. Use recommended installation tools. 

6. Washers: stainless steel with integral rubber gasket. 

D. Nails for securement of sheet metal to wood: Standard round wire flat head nails, barbed or deformed. 12 

gauge. 

1. Material: Stainless Steel Type 304 

2. Diameter: 3/16 inch minimum 

3. Minimum embedment: 1 inch 

 
E. Rivets: same material as metal being fastened. 

 

F. Weatherproofing shall be provided for all fasteners finishing exposed to view, including gasket or other 

weatherproofing that is already integral to the fastener. 
 

1. Fasteners to receive a dab of solder: rivets, 1/8 inch. 

2. Fasteners to receive a dab of sealant: exposed fasteners. 
 

2.6 JOINT SEALANTS 

 

A. Refer to Section 07 92 00 – Joint Sealants. 

 

2.7 UNDERLAYMENT 

A. Sheet Membrane: Provide 40 mil. self-adhering sheet of rubberized asphalt and polymeric film. 
Membrane to be heat resistant with temperature applications up to 250 degrees F. Manufacturer and 

product shall match the performance of the following: 

1. GCP: Ice and Water Shield   

2. Henry: Blueskin PE200HT 

3. Carlisle: WIP 300HT 

4. Or approved equal. 

 
2.8 GYPSUM BOARD 

A. Refer to Section 06 10 00 – Rough Carpentry. 

 

PART III- EXECUTION 
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3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 PREPARATION 

A. Examine the areas and conditions under which the Work of this Section will be performed.  Report to the 
Commissioner conditions detrimental to the proper and timely execution of the Work. Do not proceed 

until unsatisfactory conditions have been corrected as directed by the Commissioner. 

B. Verify dimensions and locations of all sheet metal for fabrication and replacement, prior to execution of 
shop drawings. 

 

3.3 GENERAL 

A. Fabricate and install sheet metal with lines, brakes, and angles sharp and true and surfaces free from 

objectionable wave, warp, or buckle. 

B. Workmanship and methods employed for braking, anchoring, cleating, and forming of expansion and 

contraction joints of sheet metal work shall conform to details and descriptions in referenced standards 

unless otherwise shown on the Drawings. 

1. Install isolation materials where required to prevent galvanic corrosion.  It is the Contractor's 

responsibility to refer questions regarding incompatibility that could lead to galvanic corrosion to the 

Commissioner for resolution. 

C. Fold exposed edges of sheet metal back to form hems on side concealed from view. 

1. Sheared edges that are not to be hemmed shall be ground to remove the shear burr. 

D. Corners shall be mitered, riveted, and soldered, providing filler plates where flanges are required to be 

notched. 

E. All rivets finishing exposed to view shall be given a dab of solder to seal the tube hole. 

F. Tonged connections shall be squeezed tight and held secure. 

G. Sheet metal to be malleted in place shall have fold-out creases flattened and malleting shall finish to true 

straight lines. 

H. Where new fabrications are to replace existing fabrications, they are to match with respect to size, shape, 
and location unless otherwise shown on the Drawings. 

 

 

3.4 SOLDERING 
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A. All corners and laps shall be soldered and watertight, except where designated for allowance of 

expansion. 

B. Soldering shall be done slowly so as to thoroughly heat the seams and completely sweat the solder 

through the full width of the seam. 

C. Edges of stainless steel shall be precoated with solder before soldering is begun.  Apply a coat of solder 

and quickly wipe the surface with a cloth or brush it with a stainless steel wire brush. 

D. Upon completion of precoating or soldering where acid flux is used, the acid flux residue shall be 

thoroughly cleaned from the sheet metal with a solution of washing or baking soda and water and rinsed 
with clean water.  Wet the joint with plain water and scrub with a soft bristle brush prior to neutralizing.  

After neutralizing, rinse with running water and wipe dry. 

3.5 COUNTER-FLASHING 

A. Install counterflashing stepped into masonry wall.  Coordinate with the work of other sections so that new 

masonry can be installed over the counterflashing, and the counterflashing can be bent in place over the 

membrane termination after installation of sheet metal gutter. 

1. Terminate counterflashing in the masonry as detailed. 

2. Corner pieces: 8 inch by 8 inch 

3. Laps for expansion: 4 inches 

3.6 REGLET JOINTS 

A. Reglet-mount new sheet metal in new reglet and secure with lead wedges spaced 12 inches on center.  Fill 

reglet with backer rod and specified sealant to produce watertight installation and finished appearance. 

 

3.7 THROUGH-WALL SCUPPER 

A. Scupper shall be formed to provide a rigid through-wall sleeve to fit the existing penetration and have a 

minimum 3-inch interior mounting flange, providing corner pieces lapped 1/2 inch and soldered. 

1. Exterior of scupper sleeve shall be secured to exterior mounting flange and conductor head with a 

minimum 3/4-inch lock seam, tonged tight upon complete installation. 

2. Exterior mounting flange shall be sized to fit existing opening.  Provide 1-inch minimum mounting 

flange with 1/4-inch hem on leading edge and 3/4-inch lock seam for connection with scupper sleeve. 

3. Interior and exterior mounting flanges shall be fastened in place at maximum 4-inch centers and each 

flange shall have not less than 3 fasteners.   

4. All joints shall be lapped minimum 3/4-inch and soldered. 

 
 

3.8 CONDUCTOR HEAD 



FMS No.     -  LNCAL15CC 

Issue Date      -  4/24/2020 

 

 

Countee Cullen Branch Library  Flashing and Sheet Metal 

Exterior Rehabilitation 076000 - 7 

A. Conductor head shall be formed with a hemmed top edge of 3/4 inch minimum. 

1. Secure conductor head to scupper outlet with 3/4-inch minimum lock seam. 

2. Angled support piece shall be riveted and soldered to conductor head and fastened to substrate with 

fastener and gasketed washer. 

3. Outlet tube shall be sized to fit interior dimension of downspout. Mounting flange shall be provided 
with a 1/2-inch lap, riveted and soldered. 

 

3.9 DOWNSPOUT 

A. Downspouts shall be 4 inch diameter. 

1. Form downspouts with lock seam. 

2. Provide supports for every 7 feet of downspout. 

B. Form downspout support straps minimum 1 inch wide with 1/4-inch hemmed edges, shaped to 

accommodate pipe. 

1. Fasten to substrate with specified fasteners. 

2. Use gasketed washers. 
 

3.10 GUTTERS 

A. Fabricate gutters to shapes and profiles indicated on Drawings. Comply with applicable requirements of 

SMACNA’s Architectural Sheet Metal Manual. 

B. Join sections of gutters with riveted and soldered joints. 

C. Provide expansion joints at gutter high points and end walls, with moving metal caps in gutters spaced no 

less than 50 feet on center.  

D. Provide watertight end closures at gutters. 

E. Form gutters in 10 foot long sections.  Lap ends 1 inch in direction of flow and solder and rivet seams. 

F. Secure wire mesh scuppers covers at gutters and design to be removable for cleaning.  

 
3.11 CLEANING 

A. Clean all exposed new sheet metal at the completion of installation.  Remove grease and oil films, 

handling marks, contamination from steel wool, fitting and drilling debris and scrub the work clean. All 

new exposed metal surfaces shall be free of dents, creases, waves, scratch marks, and solder or weld 

marks.   

END OF SECTION 07 60 00 
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SECTION 07 92 00 

JOINT SEALANTS 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following work: removal and replacement of sealant joints, 

work called for by the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete. 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 04 01 40.91 – Stone Restoration 

4. Section 04 72 00 – Cast Stone Masonry 

5. Section 05 12 00 – Structural Steel Framing 

6. Section 05 50 00 – Metal Fabrications 

7. Section 08 11 13 – Hollow Metal Doors and Frames 

8. Section 08 51 00 – Metal Windows 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit standard color chart from manufacturer of sealant proposed for the Work for initial color 
selection.  Submit cured color samples of selected colors for verification of actual color to be installed and 

final color selection.  

C. Submit specimen copy of manufacturer's material warranty prior to start of Work of this Section.  Submit 

executed copy of manufacturer's material warranty at the completion of the Work. 

D. Submit manufacturers field test report as conducted in accordance of 1.5 of this specification.  

 
1.4 JOB CONDITIONS 

 

A. Sealant installation shall not be performed during temperatures of 50 degrees Celsius and rising. 

 
B. Sealant installation shall be performed during dry conditions with no rain within 24 hours. 
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C. Arrange for a representative of the sealant manufacturer to provide specific instructions for adhesion test 

procedure. 

 

D. Under the direction of the manufacturer representative and in the presence of the Commissioner apply 
sealant both with and without primer, let cure for seven days, and then permit the manufacturer 

representative to review results to determine whether or not primer will be required. 

 
1.5 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements.” 
 

B. The contractor or subcontractor performing the work of this section must, within the last 5 consecutive 

years prior to the bid opening, have successfully completed in a timely fashion at least 3 projects similar 

in scope, size and type to the required work, based on architectural style, construction method and 
materials and age of building for this particular project. One such prior project of the three must have 

involved a landmarked building, as officially designated by the City, State or Federal Government. 

 
C. Field Testing: Arrange for a representative of the sealant manufacturer to visit the site and provide 

specific instructions for adhesion test procedure. 

 
D. Under the direction of the manufacturer representative and in the presence of the Commissioner, apply 

sealant both with and without primer, let cure for seven days, and then permit the manufacturer 

representative to review results to determine whether or not primer will be required. 

 
1.6 WARRANTY 

 

A. Provide materials warranty from manufacturer of materials used with a warranty period of 2 years.  

 

PART II – PRODUCTS 

 

2.1 GENERAL 

 

A. Compatibility:  Provide joint sealants, bond breakers, 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. Stain Test- Response Characteristics: Where sealants are specified to be non-staining to porous substrates, 
provide products that have undergone testing according to ASTM C 1248 and have not stained porous 

joint substrates indicated for Project. 

 

C. Colors: As determined by the Commissioner, prior to on site mock-up. 
 

2.2 SILICONE SEALANTS 

 

A. Single-Component, Nonsag, Low Modulus, Neutral-Curing Silicone Joint Sealant: ASTM C 920, Type S, 

Grade NS, Class 50, for Use NT. Manufacturer shall match the performance of the following: 
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1. Dow Corning Corporation 

2. Sika Corporation 

3. Tremco Inc. 

4. Or approved equal. 

 
2.3 GLAZING PUTTY (EXISTING STEEL WINDOWS) 

 

A. Provide water-tight, elastic, slow skinning, glazing putty, composed of non-drying linseed oil. 
Appropriate for use on exterior glass to metal joints as indicated by the manufacturer, and in compliance 

with federal specification TT-P-781A, Type I.-TT-G-00410E. 

 
2.4 ACCESSORIES 

 

A. Backer Rod, matching the following properties:  

1. Conforming with ASTM C 1330 

2. Type C. closed-cell polyethylene foam rod or closed-cell extruded polyolefin. 

3. Size in relation to the joint width as recommended by the sealant manufacturer (150% nominal). 

B. Bond Breaker Tape: Polyethylene pressure-sensitive self-adhered tape or other plastic tape recommended 
by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler material or 

joint surfaces at back of joint.  

 
C. Primer: As recommended by joint-sealant manufacturer, as determined from preconstruction joint-

sealant-substrate tests and on-site adhesion tests. 

 

D. 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 joints 

substrates and adjacent nonporous surfaces in anyway, and formulated to promote optimum adhesion of 

sealant s to joint substrates.  

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 INSPECTION 

A. Verify that the work of other trades that might affect the work of this Section has been completed. 

B. Report all conditions that would prevent a successful installation to the Commissioner.  Do not proceed 

with the affected operations until the conditions are corrected as directed by the Commissioner. 

C. Examine and verify joints indicated to receive joint sealants, are in compliance with requirements for joint 

configuration, installation tolerances, and other conditions affecting joint-sealant performance.  
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3.3 PREPARATION 

 

A. Cut out existing joints, removing all joint materials. 

 
B. Cut back gaskets at glazing joints, at a minimum of a 45% angle. 

 

C. Ensure that each surface to which primer, bond breaker, or sealant is to be applied complies 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, laitance 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. 

3. 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. 

D. 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.  Apply primers prior to 
the application of joint backing, bondbreaker, or sealants. 

 

E. Protect areas adjacent to the joint to be sealed by masking with pressure-sensitive tape. 

 
1. Provide drop cloths for all surfaces that could receive droppings of sealant. 

 

3.4 SEALANT INSTALLATION 

A. Protect areas adjacent to the joint to be sealed by masking with pressure-sensitive tape.  

1. Provide drop cloths for all surfaces that could receive droppings of sealant. 

B. Ensure that the specified joint depth is maintained correctly throughout the installation. 

C. Apply sealants with either cartridge-type caulk gun or bulk-type caulk gun, either hand or air-pressure 

activated. 

1. Run bead slowly enough to ensure the filling of the entire cavity from the bottom up.  Do not allow 

air pockets or voids along the edges. 

2. Neatly tool all joint sealants prior to curing.   

3. Do not use soapy water, detergent solution, or other slicking agents during tooling of joint sealants. 

 

3.5 BACKER ROD & BONDBREAKER TAPE INSTALLATION 
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A. General: Comply with joint-sealant manufacturer's written installation instructions for products and 

applications indicated, unless more stringent requirements apply. 

B. Install bond breakers in all joints. 

C. Install backer rod so that the joint is a uniform and consistent depth conforming to the requirement of the 

sealant manufacturer for the product to be used in that joint.  Typically depth is one-half the joint width. 

D. Do not leave gaps between ends of backer rod. 

E. Install backer rod with a blunt instrument.  Do not stretch, twist, puncture, or tear backer rod. 

F. Remove backer rod that has become wet before sealant application and replace them with dry materials. 

G. Install bond-breaker tape in backs of joints where designated or where backer rod cannot be used. 

 
3.6 CLEANING 

A. Remove misapplied sealants and droppings immediately, employing the means and materials 

recommended for that purpose by the sealant manufacturer. After material is applied and tooled, remove 

all masking and other protection. 

END OF SECTION 07 92 00 
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SECTION 08 11 13 

HOLLOW METAL DOORS AND FRAMES 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of replacement hollow metal steel doors, 

frames and associated finish hardware, thresholds, saddles and weatherstripping, work called for by the 
Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete. 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 05 12 00 – Structural Steel Framing 

4. Section 07 52 00 – Modified Bituminous Membrane Roofing 

5. Section 07 60 00 – Flashing and Sheet Metal 

6. Section 07 92 00 – Joint Sealants 

7. Section 09 90 00 – Painting and Coating 

 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Shop Drawings: Show details of each frame type, elevation and construction for each door type, location 
for each door type, conditions at openings. Show type, location and installation requirements for finish 

hardware (including cutouts and reinforcements), details of connections, and anchorage and accessory 

items. 

1.4 REFERNCE STANDARDS 

 

A. Underwriters’ Laboratories, Inc. (UL). 
 

B. American Society for Testing and Materials (ASTM). 

 

C. National Fire Protection Association (NFPA). 
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D. Steel Door Institute (SDI) 

 

E. Builders Hardware Manufacturers Association (BHMA) 

 
1.5 DELIVERY HANDLING, AND STORAGE 

 

A. Store doors and frames on raised platforms in vertical position with blocking between units to allow air 
circulation. 

 

B. During delivery, storage and handling, protect doors and frames from water damage. 
 

C. Provide delivery, storage and handling in such manner to prevent damage to products. 

 

1.6 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

 
B. Fire Rated Assemblies: Wherever fire resistance classification is shown or scheduled for steel doors and 

frames, provide fire rated units that have been tested as fire door assemblies and comply with National 

Fire Protection Association (NFPA) Standard No. 80, are tested per fire-test response characteristics per 
ASTM E 152 and otherwise comply with and these Specifications.  Identify each door and frame with 

metal UL labels indicating applicable fire class of the unit.  Rivet or weld labels on the hinge edge of door 

and jamb rabbet of frame. 

 
1.7 GAUGE STANDARDS 

 

A. Gauges specified are based on U.S. Standard Gauge for hot rolled and cold rolled steel sheets. 
 

B. The allowable tolerances for steel sheet thicknesses shall be in accordance with HMMA Standards. 

 

PART II – PRODUCTS 

 

2.1 HOLLOW METAL DOORS & FRAMES 

 

A. Doors, frames and frame components shall be manufactured from hot-dipped galvannealed steel 

(conforming to ASTM A924), and in compliance with SDI-100. 

1. Door design shall be full flush hollow construction, 18-gage, 1-3/4” thick.  

a. Doors shall be reinforced, stiffened, sound deadened and insulated with impregnated kraft 

honeycomb core completely filling the inside of the doors and laminated to inside faces of both 

panels. 

b. Doors shall have continuous vertical mechanical interlocking joints at lock and hinge edges with 

visible edge seams with epoxy filled seams. 

c. Top and bottom steel reinforcements channels shall be 14-gage and spot welded within the doors. 

d. Hinge reinforcements shall be 7-gage for 1-3/4” doors. 
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e. Lock reinforcements shall be 16 gage and closer reinforcements, 14-gage 4-1/2” x 4-1/2” 

standard or heavy weight hinges. 

f. Sound Deadening (ASTM E90):  Minimum Sound Transmission Class (STC) of 30. 

g. Door Edges:  Bevel lock stile edge of single acting hinged doors 1/8” in 2”. 

2. Frame design shall be flush with double rabbet, 16 gauge, 2” faces and backbends. 

a. Provide frames for masonry openings with masonry anchors, or other approved type to suit 

conditions of installation, using not less than four (4) at each jamb. 

b. Frames shall be supplied with factory installed rubber silencers, three (3) per strike jamb and two 

(2) per head for pair of doors. 

c. Frames shall have 7-gage universal steel hinge reinforcements and prepared for 4-1/2” x 4-1/2” 

standard or heavy weight template hinges. 

d. Strike reinforcements shall be 16-gage and prepared for an ANSI-A115.1-2 strike. 

e. Reinforcements for surface closer shall be 14-gage steel. 

3. Shop Painting: 

a. All doors shall be delivered to the site with a full shop coat.  Doors not fully shop coated shall not 

be accepted. 

b. Chemically wash, rinse, and dry exposed and concealed surfaces of fabricated units. 

c. Refer to Section 09 90 00 – Painting and Coating. 
 

2.2 FINISH HARDWARE 

 

A. Hinges: Provide 4-1/2” by 4 -1/2” butt size, ball bearing, knuckle hinges with satin stainless steel type 

304 stain finish/material.  3 hinges per door. 

 

B. Panic Hardware: Provide non-handed exit device, rim dogging, mounted to interior side of door coupled 
with night latch control. 

 

C. Door Closer: Provide heavy-duty closer with push side mount, cast iron body and aluminum cover.  
Complying with Grade 1-ANSI, A156.4, UL 10C, ADA, and 100 Hour Salt Spray. 

 

D. Lever Lock: Provide heavy-gauge steel, exterior grade, die-cast, zinc plated/chromated lever and rose 

with integral cylindrical lock.  Complying with Grade 1-ANSI, A156.2 and UL fire listed.  Rose and lever 
finish to be selected by the Commissioner.  Contractor to coordinate key requirements with the City of 

New York. 

 
E. General: Surfaces of castings shall be true, smooth and free from burrs.  Lock mechanism and accessory 

components in contact with or bear upon other parts shall be dressed to a true, smooth surface.  

 
F. Manufacturer of all finish hardware shall match the performance of the following: 

 

1. Allegion 
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2. Assa Abloy 

3. Dormakaba USA 

4. Or approved equal. 

 

2.3 ACCESSORIES 

A. Threshold: 6 inch wide, 1/2 inch high, stainless steel type 304 threshold with non-slip epoxy abrasive. 

B. Saddle: Stainless steel type 304 bent checkered plate saddle, sized to fit existing door opening conditions 

as shown on the drawings. 

C. Weather-stripping: Provide head, jamb and sill protection sweeps with the following properties: 

1. Surface mounted, anodized extruded aluminum housing, alloy 6063, hardness T5 or T6. 

2. Closed cell solid neoprene seals, Mil R6855, Class II, Grade 55 Soft, Oil resistant, Minimum chlorine 
content 12 percent. 

D. Sealant: Refer to Section 07 92 00 – Joint Sealants. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 PREPARATION 

A. Examine substrate and conditions, under which the frames are to be installed, for defects, which will 
adversely affect the execution and quality of the Work.  Do not proceed until unsatisfactory conditions are 

corrected. 

 

3.3 HOLLOW METAL DOOR FABRICATION 

A. Fabricate hollow metal work accurately and assemble neatly to ensure work smooth and free from dents, 

tool marks, visible waves, warp, buckles and conspicuous joints. 

B. Align lines straight and true with arises and angles as sharp as practicable.  Miter corners in true 

alignment and join similar abutting profiles accurately. 

C. Assemble all joints to form imperceptible intersections when finished. 

D. Form each member, such as jamb and head, from a single piece of metal, unless otherwise shown or 

approved. 

E. Fasten all members together to provide rigid construction in assembled work.  Weld all connections 

except those for removable members. 
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F. Continuously weld and dress smooth and flush joints on exposed faces. 

G. Fabricate doors for their respective frames within the following clearances: 

1. Jambs and Head:  3/32” to 1/8” 

2. Meeting Edges of Pairs:  3/32” 

3. Bottom:  1/4” maximum above top of new metal threshold. 

H. Work showing defects or blemishes will be rejected, and rejected work shall be replaced with satisfactory 

work. 

 

3.4 THRESHOLD FABRICATION 

A. Fabricate thresholds of length required for tight fit against doorframes.  Cope to provide fitting around 

obstructions.  Leave edges free from burrs. 

B. Factory miter corners and fit with end returns to close exposed ends of thresholds not covered by 

doorframe. 

C. Drill holes 3” from each end of threshold and intermediate holes 8” maximum on center for required 

fasteners.  Prepare holes for countersunk fasteners. 
 

3.5 HOLLOW METAL DOOR & FRAME INSTALLATION 

A. Install steel doors, frames, and accessories in accordance with the Contract Drawings, approved Shop 

Drawings, and the manufacturer’s printed instructions, except as otherwise indicated. 

B. Place frames accurately in position; plumb, align, and brace securely until permanent anchors are set.  

After wall construction is complete, remove temporary braces and spreader bars, leaving surfaces smooth 

and undamaged. 

1. Where grouting, frames shall be braced or fastened in such a way to prevent the pressure of the grout 

from deforming the frame members. Grout shall be mixed to provide a 4” maximum slump 

consistency and hand troweled into place. 

2. Place fire rated frames in accordance with NFPA Standards No. 80. 

3. Provide necessary field splices in frames as detailed on approved Shop Drawings, welded and 

finished to match factory fabrication. 

4. Extend jambs to structural floor slab and securely anchor in place 

C. Doors shall be installed and fastened to maintain alignment with frames to achieve maximum operational 

effectiveness and appearance. 

D. Install doors accurately in their respective frames within the clearance specified above. 

E. Place fire rated doors with clearances as specified in NFPA standard No. 80. 

 

3.6 FINISH HARDWARE INSTALLATION 
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A. Provide complete installation of finish hardware items as indicated on Drawings and as specified herein. 

B. Mount hardware as recommended by respective manufacturer. 

C. Mount door room hardware items at heights and locations on doors and frames in accordance with 

“Recommended Locations for Builders Hardware for Standard Steel Doors and Frames” by Door and 

Hardware Institute, except where specifically indicated otherwise. 

D. Set hardware items plumb and level and secure with proper fasteners. 

E. Hardware specified in this Section shall be fitted, installed and adjusted. 

F. Use screws and/or bolts furnished by the manufacturer of the hardware item and install in accordance 
with the manufacturer’s instructions and templates and as required.  Install full complement of screws 

and/or bolts. 

G. Self-tapping or TEK screws are not permitted. 

H. At completion of Project, leave hardware in perfect condition, free from stains, varnish, scratches and 

mars.  Half-surface butts shall be bolted on doors with nuts on hinge side of doors. 

I. No surface hardware, except butts and pivots, shall be installed before final coat of paint or varnish has 

been applied. 
 

3.7 THRESHOLD & WEATHER-STRIPPING INSTALLATION 

A. Install Work in accordance with manufacturer’s printed instructions, except as shown or specified 

otherwise. 

B. Level and align thresholds with frames and doors.  Where required, use non-corrosive shims. 

C. Secure thresholds to substrate with countersunk fasteners. 

D. Weather-stripping and Seals: Starting at head, install continuous stripping at each opening without 

unnecessary interruptions at door corners and hardware. 

E. Secure fasteners for stripping and seals so they will not work loose during door operation.  Exposed heads 

of fasteners shall be free of sharp edges. 

F. Coordinate meeting seals with hardware before installation. 

G. Install units plumb and level at optimum location to maintain a permanent effective seal. 

 

3.8 ADJUSTING 

A. Immediately after installation, sand smooth and clean rusted and damaged areas of shop prime coat and 

apply touch-up of original primer.  Apply finish coats in accordance with Section 09 90 00 - Painting and 

Coatings. 
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B. Check and adjust operating finish hardware items prior to final inspection.  Leave work in complete and 
proper operating condition. 

C. Adjust stripping and seals, if necessary, to achieve an effective seal for proper operation of doors and 

hardware. 

 

3.9 KEY OPERATION AND INSPECTION 

A. Upon completion of the building and after locks have been secured in proper position, key belonging 

thereto shall be fitted and made to work freely in respective locks in the presence of the Commissioner. 

The required number of keys for each lock, properly marked, shall be delivered to the City of New York. 

B. Unless otherwise specified, new locks for doors shall be master keyed in coordination with the existing 

master key system and in grouping as specified by the Commissioner. 

 
3.10 CLEANING 

A. Clean doors, frames, and accessories, leaving free of dirt and other foreign material after completion of 

installation. 
 

END OF SECTION 08 11 13 
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SECTION 08 33 23 

OVERHEAD COILING DOORS 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of overhead coiling security door, work 

called for by the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 08 42 36 – Balance Door Entrances 

 
1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Shop Drawings: Show details of frame, elevation and construction of door, location for door, conditions 

at opening, details of connections, and anchorage and accessory items. 

D. Manufacturer’s color chart representing available powder coat colors and finishes for overhead door 

hood, support brackets and steel guides. 

E. Provide a minimum of 3 material samples for stainless steel grille showing a range of available finishes.   

F. Provide samples of selected powder coated finishes for overhead door hood, support brackets and steel 

guides.  

1.4 REFERENCE STANDARDS 

 

A. ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-

Coated (Galvannealed) by the Hot-Dip Process. 

 
B. ASTM A 666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar. 

 

C. ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the 
Hot-Dip Process. 

 

D. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes. 

http://www.astm.org/Standards/A653.htm
http://www.astm.org/Standards/A666.htm
http://www.astm.org/Standards/A924.htm
http://www.astm.org/Standards/B221.htm
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E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

 

F. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload Relays, Rated Not 

More Than 2000 Volts AC or 750 Volts DC. 
 

G. NEMA MG 1 - Motors and Generators. 

 
1.5 DELIVERY HANDLING, AND STORAGE 

 

A. Store products in manufacturer's unopened packaging until ready for installation. 
 

B. Protect materials from exposure to moisture. Do not deliver until after wet work is complete and dry. 

 

C. Store materials in a dry, warm, ventilated weathertight location. 
 

1.6 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

 

B. Manufacturer Qualifications: Company specializing in performing Work of this section with a minimum 
of three years experience in the fabrication and installation of security closures. 

 

C. Installer Qualifications: Company specializing in performing Work of this section with minimum 3 years 

and properly trained by manufacturer. 
 

1.7 WARRANTY 

 

A. Provide manufacturer’s 5 year minimum limited warranty on motor and 2 year (or 300,000 cycles) limited 

warranty on all other components. 

 

PART II – PRODUCTS 

 

2.1 OVERHEAD COLING DOOR 

 

A. Provide electrically operated, overhead coiling door with security grille composed of the following: 

1. Curtain & Bottom Bar: Stainless steel type 304, composed of 5/16 inch diameter rods.  Finish and 

grille pattern to be selected by the Commissioner. 

2. Guides: A36 structural steel angles, powder coated.  Finish to be selected by the Commissioner. 

3. Hood: Protective 24 gauge steel compartment fully enclosing motor, chain, barrel, stop lock brake 

and sprocket, including integral steel brackets sized to fit hood, powder coated.  Finish and grille 

pattern to be selected by the Commissioner. 

4. Safety Devices: Photoelectric sensors, self-monitoring 2-wire (black/yellow) fail safe sensing edge 

and automatic stop lock brake. 

http://www.astm.org/Standards/B221.htm
http://www.nema.org/stds/ics2.cfm
http://www.nema.org/stds/MG1.cfm


FMS No.     -  LNCAL15CC  

Issue Date      -  4/24/2020 

 

 

Countee Cullen Branch Library  Overhead Coiling Doors 

Exterior Rehabilitation 083323 - 3 

5. Control Panel: Provide electronic Variable Frequency drive controller with microprocessor self-
diagnostics. Two line LCD readout indicates door action, alarm conditions, and fault conditions. Time 

delay self close timer and non-resettable cycle counter is included.  Enclosure is NEMA 4X rated.  

Refer to electrical drawings and specifications for additional information. 

6. Manufacturer to match the performance of the following: 

a. Overhead Door 

b. Cornell 

c. Clopay 

d. Or approved equal. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 
 

3.2 EXAMINATION 

A. Examine substrates, supports and conditions under which this work is to be performed and notify the 
Commissioner, in writing of conditions detrimental to the proper and timely completion of the work. Do 

not proceed with work until unsatisfactory conditions are corrected. 

B. Coordination dimensions, tolerances and method of attachment with other work. 

C. Verify electric power is available and of correct characteristics, if required. 
 

3.3 OVERHEAD DOOR INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Use anchorage devices to securely fasten assembly to wall construction and building framing without 

distortion or stress. 

C. Securely and rigidly brace components suspended from structure. Secure guides to structural members 

only.  Fasten with mechanical structural grade fasteners as required by the manufacturer. 

D. Fit and align assembly including hardware; level and plumb, to provide smooth operation. 

E. Coordinate installation of electrical service. Complete wiring from disconnect to unit components.  

Coordinate with electrical drawings and specifications. 

F. Install perimeter trim and closures. 
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3.4 ADJUSTING 

A. Test security grilles for proper operation and adjust as necessary to provide proper operation without 

binding or distortion. 

B. Adjust hardware and operating assemblies for smooth and noiseless operation. 

 

3.5 KEY OPERATION AND INSPECTION 

A. Upon completion of the building and after locks have been secured in proper position, key belonging 

thereto shall be fitted and made to work freely in respective locks in the presence of the Commissioner. 

The required number of keys for each lock, properly marked, shall be delivered to the City of New York. 

B. Unless otherwise specified, new locks for doors shall be master keyed in coordination with the existing 

master key system and in grouping as specified by the Commissioner. 

 
3.6 CLEANING 

A. Clean curtain and components using non-abrasive materials and methods recommended by manufacturer. 

B. Remove labels and visible markings. 

C. Touch-up, repair or replace damaged products before Substantial Completion. 

END OF SECTION 08 33 23 
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SECTION 08 42 36 

BALANCE DOOR ENTRANCES 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of balance door entrance, work called for by 
the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete. 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 07 92 00 – Joint Sealants 

4. Section 08 81 23 – Exterior Glass Glazing 

 
1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Shop Drawings: Show details of frame, elevation and construction of door, location for door, conditions 

at openings. Show type, location and installation requirements for finish hardware (including cutouts and 

reinforcements), details of connections, and anchorage and accessory items. 

D. Provide a minimum of 5 material samples for stainless steel doors/frames and finish hardware and cast 

bronze balance hardware showing a range of available finishes.   

1.4 REFERNCE STANDARDS 

 

A. Underwriters’ Laboratories, Inc. (UL). 

B. American Society for Testing and Materials (ASTM). 

C. National Fire Protection Association (NFPA). 

D. Steel Door Institute (SDI) 

E. Builders Hardware Manufacturers Association (BHMA) 
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1.5 DELIVERY HANDLING, AND STORAGE 

 

A. Store doors and frames on raised platforms in vertical position with blocking between units to allow air 

circulation. 
 

B. During delivery, storage and handling, protect doors and frames from water damage. 

 
C. Provide delivery, storage and handling in such manner to prevent damage to products. Protect finished 

surfaces with wrapping and/or strippable coating. 

 

D. When installing protect materials from lime, mortar, run-off from concrete and copper, weld splatter, 
acids, roofing tar, solvents and abrasive cleaners. 

 

1.6 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

 

B. All door, frame and balanced hardware must be engineered and fabricated by the same manufacturer. 
 

C. In order to ensure proper coordination between all elements of the balanced entrance system, the balanced 

hardware including the hydraulic check must be engineered, cast, machined and assembled in the same 
facility with the engineering and fabrication of the door and frame material. 

 

D. The contractor or subcontractor performing the work of this section must, within the last 5 consecutive 
years prior to the bid opening, have successfully completed in a timely fashion at least 3 projects similar 

in scope, size and type to the required work, based on architectural style, construction method and 

materials and age of building for this particular project. One such prior project of the three must have 

involved a landmarked building, as officially designated by the City, State or Federal Government. 
 

1.7 WARRANTY 

 

A. All manufactured material furnished and installed to these specifications, including the door operating 

mechanisms, shall be warranted against defective material and workmanship for a period of 10 years from 

date of substantial completion. 

 

PART II – PRODUCTS 

 

2.1 BALANCE DOORS 

 

A. Provide Ellison Bronze, stile and rail type, balance door with full glass lites and transom. No 

substitutions. Doors, frames and frame components shall be manufactured from stainless steel type 316.  
Finish to be selected by the Commissioner.  

1. Door thickness shall be 2 inches.  Width of stiles and top and bottom rails shall be as shown on the 

drawings. 

a. Stainless steel door bodies shall be formed from a minimum of 0.09 inch thick material. 
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b. Formed stainless steel doors shall have 0.09 inch thick continuous tie channel frame spot-welded 

into door body. 

c. Seams between stiles and rails shall be welded and finished to an invisible joint. 

d. Door top and bottom rails shall have spot-welded in 0.09 inch thick reinforcement channels. 

e. All reinforcing material to be stainless steel and welded to door body.  Aluminum, plastic or other 

glued-in reinforcements or stiffeners are unacceptable. 

f. Provide applied glass stops (glass molding shall be permanently fixed on exterior side and screw 

attached type on interior side). 

g. For glass refer to specification Section 08 81 23 – Exterior Glass Glazing.   

2. Frames for door jambs, header and transom shall be formed from a minimum of 0.09 inch thick 

material.  Width of frames, mullion and transom bar shall be as shown on the drawings. 

a. Frames shall be erected without the use of exposed screws where feasible. 

b. Exposed hinge shaft clad in extruded stainless steel (in matching finish to door and/or frame). 

c. Provide applied glass stops (glass molding shall be permanently fixed on exterior side and screw 

attached type on interior side). 

d. For glass refer to specification Section 08 81 23 – Exterior Glass Glazing.   
 

2.2 BALANCE HARDWARE 

 

A. All balanced door hardware, including hydraulic check, shall be cast bronze and shall be cast, machined 

and assembled by the door and frame fabricator.  Exposed hardware shall be finished as specified below. 

1. Cast bronze mechanism and other integral parts must be heavy duty and must be designed to allow 

variation in adjustments to meet this particular job with respect to door size, door weight and varying 

or internal building pressures. 

2. Balanced hardware shall consist of the following items: 

a. Cast bronze hydraulic check shall be concealed in the head frame and have first and second speed 

adjustment.  The hydraulic check unit must be removable without requiring the removal of the 

door, head frame or any other hardware.  Closer arms are unacceptable. 

3. Each door to have a heavy-duty steel tube hinge shaft 1-3/4 inch diameter with 1/4 inch minimum 

wall thickness.  Hinge shaft to be furnished complete with spring closing mechanism.  The spring 

closer shall be adjustable at the floor to meet varying wind or building conditions.  Top and bottom 
arms shall be one-piece bronze castings, welded to hinge shaft.  Two-piece arms, aluminum arms, or 

steel painted arms will not be acceptable. 

4. Hardware shall include a spring-cushioned door roller bumper located in the guide channel.  The 
operating mechanism in the head shall include ball bearing pivots, cast bronze hydraulic check and 

cast bronze door guide channel with minimum dimensions of 2-3/8 inch by 3/4 inch thick and a 

minimum wall thickness of  9/16 inch. 

5. Means shall be provided which make possible field adjustment for proper perimeter clearance of each 

door leaf in relation to its finished framework to accommodate on-site conditions. 
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6. All doors shall have a semi-automatic hold open device located in the bottom rail. 

7. Doors designated as handicapped entrances shall have a maximum of 8 lbs. spring tension adjustment 

at pull handle.  The clear opening shall be a minimum of 32 inches (or as required by NYC Building 

Code).  The hydraulic check shall be adjusted so that from an open position of 90 degrees, the time 

required to move the door to a position of 12 degrees from the latch is 5 seconds minimum.  

8. Bronze hardware finish to be white manganese bronze (nickel color). 

 
2.3 POWER OPERATOR 

 

A. The power operator, complete with actuators and safety devices shall be provided by the door 

manufacturer as part of the door unit package. The operator shall be completely concealed within the door 
header with no surface attached drive arm.  The operator will push the door open (only) by means of an 

arm/roller assembly concealed when door is in the closed position.  The operator arm/roller assembly will 

not be directly attached to the door top rail.  All standard balanced hardware components shall remain 

(and be operable) to close the door. 

1. Power Operator: Stanley Magic Force (6 inch high minimum door header), extra heavy duty (low 

energy) concealed overhead electromechanical power operator with control box, conforming to 

ANSI/BHMA A156.19. Motor permanent magnet, DC 3/16 HP (minimum), 1.25 AMP, 120V, UL 

listed.  Adjustable slow opening speed and adjustable time delay. 

2. Push Plate Actuator Switch: stainless steel 6 inch round wall mounted push plate actuator switch 

engraved with either handicap insignia and/or “press to open”. 

3. On-Off Key Switch: on-off, maintained contact, key switch removes power to push button switches 

and/or operator(s). Key removable in both positions.  A momentary contact switch is available. 

4. Safety Sensor:  safety sensor to be mounted on the swing side of the door header.  It scans the safety 
zone (swing door area) and prevents the door from opening when the presence of a person in its 

safety zone (door swing area) is detected. 

5. Electrical:  Requirements for work specified in other sections.  The general or electrical contractor 

shall furnish and install 120 VAC, 60 cycle, 1 phase, 15 AMP service to the operator.  Two low 
voltage wires shall be furnished to connect each of the push plate actuator switches and key switches 

to the operator.  Refer to electrical specifications for additional information. 

 

2.4 FINISH HARDWARE 

 

A. Cylindrical Locks: Provide Adams-Rite deadlock (for single door) and Adams-Rite deadlock with 
flushbolts (for double door), mounted to base of bottom rail with switches at interior side.  Contractor 

to coordinate key requirements with the City of New York. 

 

B. Push Bar & Door Pulls: Provide stainless steel type 316, stile mounted push bar and door pull, 1 inch 
diameter, offset profile, round tubular section. Push bar length to be verified in field, door pull to be 

12 inches high.  Finish to be selected by the Commissioner. Manufacturer shall match the 

performance of the following: 

1. Forms and Surfaces 

2. Rockwood 



FMS No.     -  LNCAL15CC 

Issue Date      -  4/24/2020 

  

 

 

 

Countee Cullen Branch Library  Balance Door Entrances 

Exterior Rehabilitation 084236 - 5 

3. Elmes 

4. Or approved equal. 

C. General: Surfaces of castings shall be true, smooth and free from burrs.  Lock mechanism and 

accessory components in contact with or bear upon other parts shall be dressed to a true, smooth 
surface.  

 

2.5 ACCESSORIES 

A. Threshold: 6 inch wide, 1/2 inch high, stainless steel type 316 threshold. 

B. Weather-stripping: Standard polypropylene pile at all locations recommended by the balance door 

manufacturer. 

C. Sealant: Refer to Section 07 92 00 – Joint Sealants. 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 SHOP INSPECTION 

A. Prior to leaving factory, all balanced doors and immediate framing shall be assembled and “hung”.  At 
this time, adjustment shall be made to provide proper perimeter clearance between door and frame and all 

coordination between door, frame and finish hardware shall be tested. 

 

3.3 EXAMINATION 

A. Examine substrates, supports and conditions under which this work is to be performed and notify the 

Commissioner, in writing of conditions detrimental to the proper and timely completion of the work. Do 

not proceed with work until unsatisfactory conditions are corrected. 

B. The floor material shall be solid (not susceptible to either deterioration or heaving), smooth and level and 

the adjacent work in its proper place prior to the installation of the door and frame system. 

C. Coordination dimensions, tolerances and method of attachment with other work. 

D. Verify electric power is available and of correct characteristics, if required. 

 

3.4 BALANCE DOOR INSTALLATION 

A. Install all materials by factory-trained personnel in strict accordance with installation data provided by 

manufacturer and these specifications. 

B. Provide attachments and shims required to fasten system to building structure. 
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C. Install entrances plumb, level, square in alignment and true plane. 

D. Install glass in accordance with manufacturer’s instructions. 

E. Install perimeter type sealant, backing materials to installation requirements. 

 

3.5 FINISH HARDWARE INSTALLATION 

A. Provide complete installation of finish hardware items as indicated on Drawings and as specified herein. 

B. Mount hardware as recommended by respective manufacturer. 

C. Mount door room hardware items at heights and locations on doors and frames in accordance with 

“Recommended Locations for Builders Hardware for Standard Steel Doors and Frames” by Door and 

Hardware Institute, except where specifically indicated otherwise. 

D. Set hardware items plumb and level and secure with proper fasteners. 

E. Hardware specified in this Section shall be fitted, installed and adjusted. 

F. Use screws and/or bolts furnished by the manufacturer of the hardware item and install in accordance 

with the manufacturer’s instructions and templates and as required.  Install full complement of screws 

and/or bolts. 

G. Self-tapping or TEK screws are not permitted. 

H. At completion of Project, leave hardware in perfect condition, free from stains, varnish, scratches and 

mars.  Half-surface butts shall be bolted on doors with nuts on hinge side of doors. 

I. No surface hardware, except butts and pivots, shall be installed before final coat of paint or varnish has 

been applied. 

 

 

3.6 THRESHOLD & WEATHER-STRIPPING INSTALLATION 

A. Install Work in accordance with manufacturer’s printed instructions, except as shown or specified 

otherwise. 

B. Level and align thresholds with frames and doors.  Where required, use non-corrosive shims. 

C. Secure thresholds to substrate with countersunk fasteners. 

D. Weather-stripping and Seals: Starting at head, install continuous stripping at each opening without 

unnecessary interruptions at door corners and hardware. 

E. Secure fasteners for stripping and seals so they will not work loose during door operation.  Exposed heads 

of fasteners shall be free of sharp edges. 
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F. Coordinate meeting seals with hardware before installation. 

G. Install units plumb and level at optimum location to maintain a permanent effective seal. 

H. Thresholds shall be set on the finished floor and adequately caulked against water seepage. 

 

3.7 ADJUSTING 

A. Fit, align and adjust door assembly. 

B. Adjust door installation and hardware so that doors open and close smoothly. 

C. Adjust speed to comply with NYC Building Code. 

D. Check and adjust operating finish hardware items prior to final inspection.  Leave work in complete and 

proper operating condition. 

E. Adjust stripping and seals, if necessary, to achieve an effective seal for proper operation of doors and 
hardware. 

F. Ellison Bronze includes having the operator manufacturer’s local technician field hook-up and test the 

power operator(s) and related devices. Note: Local manufacturer’s technician must perform the field 
hook-up and testing, if not, the operator warranty will be void. 

G. The electrical coordination of locking features between the operator(s) and all other electronic devices (if 

specified) is not by Ellison Bronze or the operator manufacturer’s local technician.  

 
3.8 KEY OPERATION AND INSPECTION 

A. Upon completion of the building and after locks have been secured in proper position, key belonging 

thereto shall be fitted and made to work freely in respective locks in the presence of the Commissioner. 

The required number of keys for each lock, properly marked, shall be delivered to the City of New York. 

B. Unless otherwise specified, new locks for doors shall be master keyed in coordination with the existing 

master key system and in grouping as specified by the Commissioner.  

 
3.9 CLEANING 

A. Clean doors, frames, and accessories, leaving free of dirt and other foreign material after completion of 

installation.  Use cleaning methods as recommended by the manufacturer. 
 

END OF SECTION 08 42 36 
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SECTION 08 51 00 

 METAL WINDOWS 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of aluminum windows and a fire-rated steel 

window, work called for by the Drawings, and other work necessitated by these operations. 

B. Related Sections:  

1. Section 03 01 30.71 – Rehabilitation of Cast-In-Place Concrete. 

2. Section 04 01 20.91 – Unit Masonry Restoration 

3. Section 04 01 40.91 – Stone Restoration 

4. Section 07 92 00 – Joint Sealants 

5. Section 08 81 23 – Exterior Glass Glazing 

6. Section 09 90 00 – Painting and Coating 
 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Shop Drawings: Submit drawings for aluminum and steel windows and components, including 
information not fully detailed in the manufacturer’s standard product data and the following: 

1. Elevations of continuous work; 

2. Typical unit elevations showing anchorage location; 

3. Full size details of every member; 

4. Glazing and metal thicknesses; 

5. Glazing materials identification; 

6. Joinery and internal seals; 

7. Anchors, hardware, operators, accessories, and glazing details; 

8. Tolerance dimensions and locations; 
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9. Metal alloy, temper, and finish; 

10. Locations and details of anchors; 

11. Provisions for adjustment of anchors relative to tolerances of building structure; 

12. Fastener alloy, strength, plating, diameter, length, and spacing; 

13. Provisions for thermal movements and building movements. 

14. Indicate glazing details, methods, locations of various types and thickness of glass and internal 

sealant requirements. 

15. Clearly indicate locations of exposed fasteners and joints for Commissioner’s acceptance. 

16. Indicate locations and attachments of security screens as required.  

17. Clearly show where and how manufacturer's system deviates from Contract Drawings and these 

Specifications. 

D. Provide samples of the following: 

1. Window: Furnish and install one (1) full size window (visual mock-up) for each window type 

consisting of materials and construction proposed for use. When directed by the Commissioner, 

submit a full-scale reduced size window (approximately two feet wide by approximately four feet 
tall). 

2. Color: Submit three (3) sets of labeled samples of each required type and color of metal finish on 

12 inch long sections of extrusions and 12 inch squares of sheet aluminum. Where normal texture 
or color variations are expected, include additional samples illustrating range of variation.  

3. Submit two (2) frame and sash corner joinery samples. One sample shall have all factory applied 

seals; the second sample shall not have any seals applied.  

4. The Commissioner reserves the right to require additional samples, which may show but is not 

limited to, workmanship, and design of hardware and accessories.  

E. Submit AAMA certified test reports from an independent testing laboratory showing compliance with 

performance requirements. Where windows have not been tested, perform required tests through a 
recognized testing laboratory and submit certified test results as an informational submittal for review by 

the Commissioner.  

F. Provide structural calculations signed and sealed by a New York State Licensed Professional Engineer. 
Test reports are not an acceptable substitute for calculations. Calculations shall include, but are not 

limited to, the following information: 

1. Seal and signature of Professional Engineer registered in New York State; 

2. Analysis for all applicable loads on frame members; 

3. Analysis for all applicable loads on anchors, including, but not limited to, anchors embedded in 

concrete, concrete masonry and brick masonry; 

4. Section property computations for framing members; 

5. Calculations showing glass configuration complies to deflection criteria; 
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6. ASCE 7-05 for “Minimum Design Loads for Buildings and Other structures” wall cladding and 
components and determining the negative and positive pressures to use as a basis of design for 

development of glazing and anchorage. 

7. Analysis of stress in structural silicone where applicable. 

8. ASTM E-1300 glazing calculations. 
 

1.4 PERFORMANCE REQUIREMENTS 

 

A. Requirements for aluminum windows, terminology and standards of performance, and fabrication and 

workmanship are those specified and recommended in AAMA/WDMA/CSA 101/I.S.2/A440-08 and 

applicable general recommendations published by AAMA.  Conform to more stringent of specified 
AAMA standards. 

  

B. Deflection: Design glass framing system to limit lateral deflections of glass edges to less than 1/175 of 

glass-edge length or ¾ inch (19mm), whichever is less, at design pressure based on testing performed 
according to AAMA/WDMA 101/ I.S.2/NAFS, Uniform Load Deflection Test or structural computations. 

 

C. Thermal Movements: Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface temperatures 

by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of 

connections, and other detrimental effects, Base engineering calculations on surface temperatures of 

materials due to both solar heat gain and nighttime-sky heat loss. 

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

surfaces. 

D. Forced Entry Resistance: Comply with Performance Type D, Grade 10 requirements when tested 

according to ASTM F 588 

 
E. Whole Window U Factor: 0.38 Btu/sq.ft x h x deg F or less for fixed windows; 0.45 Btu/sq.ft x h x deg F 

or less for operable windows. 

 
F. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the following 

loads, based on testing units representative of those indicated for project that pass AMMA/WBMA 

101/I.I.S.2/NAFS, Uniform Load Structural Test: 

1. Design Wind Loads: Determine wind loads applicable to Project from basic wind speed above grade, 

according to ASCE 07-05 Section 6.5, “Method 2-Analystical Procedure,” base on mean roof heights 

above grade indicated on the drawings. 

a. Basic Wind Speed: 98 mph 

b. Importance Factor: IV 

c. Exposure Category: C 

d. Positive and negative pressure at corner zones is 40 PSF.  As per the drawings all windows exist 

in corner zones. 
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1.5 QUALITY ASSURANCE: 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Fenestration Standard:  Comply with AAMA/WDMA/CSA 101/I.S.2/A440-05, "Standard/Specification 

for Windows, Doors, and Unit Skylights” for definitions and minimum standards of performance, 

materials, components, accessories, and fabrication.  Comply with more stringent requirements if 

indicated. 

C. Provide AAMA-certified windows. 

D. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer. 

E. The contractor or subcontractor performing the work of this section must, within the last 5 consecutive 

years prior to the bid opening, have successfully completed in a timely fashion at least 3 projects similar 

in scope, size and type to the required work, based on architectural style, construction method and 
materials and age of building for this particular project. One such prior project of the three must have 

involved a landmarked building, as officially designated by the City, State or Federal Government. 

 

1.6 FIRE RATING (STEEL WINDOW) 

 

A. Provide 90 minute, fire-rated steel window complying with NFPA 80 that are listed and labeled by UL, 

for fire ratings indicated, based on testing according to NFPA 257 and ASTM E119. 

 

1.7 LABORATORY TESTING 

 

A. Provide certified test results from a recognized independent testing laboratory showing compliance with 

AAMA performance ratings. Test reports shall show that the following requirements have been met or 

exceeded: 

1. Structural Loads: 150% of positive and negative design pressures (ASTM E330). There shall be no 

glass breakage, permanent damage to fasteners, hardware parts, support arms or actuating 

mechanisms, nor other damage that would cause the windows to be inoperable. 

2. Air Infiltration: 6.24 psf positive pressure (ASTM E 283) with .06 cfm per square foot maximum 

allowable air infiltration for fixed portions and 0.10 cfm per linear foot of crack maximum allowable 

air infiltration for operable portions of window assemblies. 

3. Water Resistance: 12 psf positive pressure (ASTM E 331) with no uncontrolled water leakage 

allowed. Controlled water leakage is acceptable only if all of the following conditions are satisfied. 

a. Water is contained and drained to exterior; 

b. There is no wetting of a surface visible to building occupants; 

c. There would be no staining or other damage to completed building components or furnishings. 

This definition of water leakage governs over other definitions, which may appear in referenced 

documents. 

4. Condensation Resistance: Specimens shall be tested in accordance with AAMA 1502.7. Condensation 

Resistance Factor (CRF) shall not be less than 55 for frame, and 64 for glass. 
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5. Thermal Transmittance: Specimens shall be tested in accordance with AAMA 1`503.1. U-value shall 

not be more than .29 BTU/hr/degrees F/SF. 

6. Life Cycle: Specimens shall be tested in accordance with AAMA 910-16 with no failure allowed. 

 

1.8 FIELD TESTING 

 

A. Anchor Testing: Anchorage shall be tested for tension and shear. Test loads shall be determined by the 

Contractor’s Professional Engineer, based upon specification and NYC Building Code. Tests shall be 
performed for head, jamb, and sill conditions (minimum of three tests for each condition). Testing shall 

be performed by a fastener/anchor manufacturer in accordance with recommended test procedures and 

industry standards. 
 

B. Air and Water Testing as determined by the Commissioner: Windows shall be field tested by an 

independent testing agency, in accordance with AAMA 502-02, “Voluntary Specification for Field 

Testing of Windows and Sliding Glass Doors,” except as modified herein. There shall be no unacceptable 
water leakage as defined in these specifications. Provide scaffold, test equipment, hose, water supply, and 

manpower to perform at least one successful test, plus any re-tests resulting from initial test failure. 

 
C. Test pressures and performance requirements shall be the same as those stated in the system descriptions 

portion of these specifications. There shall be no reduction in test pressures for field testing. 

 
D. Verify during installation that water leakage and condensation are effectively collected and drained to the 

exterior. Test sills by temporarily plugging weep holes and filling with water. After a minimum of 15 

minutes, inspect for water leakage. Correct deficiencies and retest until successful tests are achieved. 

 
E. Periodically test sealant in place for adhesion, using methods recommended by the sealant manufacturer. 

Promptly replace any sealant that does not adhere or fails to cure. Sealant manufacturer shall perform 

field tests and provide written report of test results. 
 

1.9 PROJECT CONDITIONS 

 

A. Field Measurements: Verify window openings by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

 

1.10 MOCK-UP 

 

A. The first installation of each window unique in operation type, punched opening condition and building 

location shall serve as a mockup. Stagger installation of flashings, window unit and accessories to allow 
for the observation of the Work by the Commissioner. 

 

B. Approval of mock-ups does not constitute approval of deviations from the Contract Documents contained 

in mockups unless deviation is clearly identified in writing and the Commissioner specifically approves 
such deviations in writing. 

 

C. Notify the Commissioner a minimum of seven days in advance of the dates and times when mock-up 
testing will take place. 
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1.11 DELIVERY HANDLING, AND STORAGE 

 

A. During delivery, storage and handling, protect windows from water damage. 

 

B. Provide delivery, storage and handling in such manner to prevent damage to products. 
 

C. Do not use adhesive papers or sprayed coatings, which become firmly bonded when exposed to sun. 

 
1. Do not leave coating residue on surfaces. 

 

1.12 WARRANTIES 

 

A. Total Window Installation: 

1. Assume full responsibility and warrant for one year the satisfactory performance of the total window 

installation which includes that of the windows, hardware, glass (including insulated units), glazing, 
anchorage and setting system, sealing, flashing, etc., as it relates to air, water, and structural adequacy 

as called for in the specifications and approved shop drawings. 

2. Any deficiencies due to such elements not meeting the specifications shall be corrected by the 

contractor at their expense during the warranty period. 

B. Window Material and Workmanship: 

1. Provide written manufacturer’s warranty against defects in material for 10 years from the date of 

substantial completion. 

2. Provide written guarantee against defects in workmanship for 1 year from the date of substantial 

completion 

C. Glass: 

1. Provide written manufacturer’s warranty for insulated glass units that they will be free from 

obstruction of vision as a result of dust or film formation on the internal glass surfaces caused by 

failure of the hermetic seal due to defects in material and workmanship. 

2. Warranty period shall be for 10 (ten) years from the date of substantial completion. 

D. Finish: 

1. Warranty period shall be for 10 (ten) years from the date of substantial completion 

2. Provide organic finish warranty based on AAMA standard 2605. 

 

PART II – PRODUCTS 

 

2.1 ALUMINUM WINDOWS 

 

A. Provide AW rated, thermally broken aluminum framed windows in full compliance with the performance 
requirements, laboratory and field testing described in Part 1 above.   
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1. Aluminum: Complying with ASTM B221, 6063-T5 alloy or other allows and temper recommended 

by manufacturer). 

2. Thermal Breaks:  ¼” poured-in-place and de-bridged polyurethane.  Extrusions shall be prepared 

utilizing a mechanical locking device prior to the pouring and debridging process to improve 

adhesion. 

3. Fasteners: Aluminum, stainless steel, or other materials warranted by manufacturer to be non-

corrosive and compatible with aluminum window members, trim, hardware, anchors and other 

components of window units. 

4. Glazing: Refer to specification Section 08 81 23 – Exterior Glass Glazing.  

5. Manufacturer and model shall match the performance of the following: 

 

a. Double-Hung Windows: 

i. Wassau 9250 

ii. Graham HI2200 

iii. Kawneer 8400 TL 

iv. Or approved Equal. 

b. In-Swing Casement Windows: 

i. Wassau 8300I 

ii. Graham GT6200 

iii. Kawneer NX3400 

iv. Or approved Equal. 
 

2.2 STEEL WINDOW 

 

A. Provide AW rated, double-hung, steel framed, fire-rated window in full compliance with the performance 

requirements, laboratory and field testing described in Part 1 above.   

1. Fasteners: Stainless steel, or other materials warranted by manufacturer to be non-corrosive and 

compatible with aluminum window members, trim, hardware, anchors and other components of 

window units. 

2. Glazing: Refer to specification Section 08 81 23 – Exterior Glass Glazing. 

3. Manufacturer and model shall match the performance of the following: 

i. Optimum FR7650TSH 

ii. Hope’s Jamestown 175 Series 

iii. Steel Windows & Doors USA TGP Series 

iv. Or approved Equal. 
 

2.3 FINISH 
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A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Color: To match existing. Contractor to submit color samples per Part 1 of this specification for approval 

by the Commissioner.  

C. Aluminum Windows: 

1. Finish designations prefixed by AA comply with the system established by the Aluminum 

Association for designating aluminum finishes. 

2. Window Finish:  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 

minimum AAMA 2605 standard and with coating and resin manufacturer’s written instructions. 

a. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat thermocured system 

consisting of specially formulated inhibitive primer and fluoropolymer color topcoat containing 

not less than 70 percent polyvinylidene fluoride resin by weight; complying with AAMA 2605.  

D. Steel Window: 

1. Galvanize steel components prior to application of primer and finish coat. 

2. Electrostatically applied, colored, polyester powder coating. Baked at 350 to 395 degrees F. until 

chemically bonded to metal substrate complying with AAMA 2605.  

a. Finish coat thickness: Min. 3 to 6 mils dry film thickness with overall finish thickness of 6 to 9 

mils dry film thickness. 
 

2.4 ACCESSORIES AND COMPONENTS 

A. Weather-stripping: Shall have a continuous spline engaged in a continuous raceway in the aluminum sash 
and/or fixed frame. A minimum of two continuous lines of weatherstripping are required at vent/sash 

perimeters. 

B. Elastomeric Gaskets: 

1. Sponge gaskets shall be extruded black neoprene with hardness of 40 +/- 5 durometer Shore A and 

conforming to ASTM C 509. Design sponge gaskets to provide 20% to 35% compression. 

2. Dense gaskets shall be black extrusions with Shore A hardness of 75 +/- 5 for hollow profiles and 60 

+/- 5 for solid profiles, and conforming to ASTM C 864. Outdoor gaskets shall be neoprene or 
Santoprene. Indoor gaskets shall be neoprene, Santoprene or EPDM.  Where indoor and outdoor 

gaskets are reversible for reglazing, EPDM shall not be used for either gasket. 

3. Provide gaskets with molded corners where possible. If molded corners are not provided, gasket 

corners shall be tightly fitted and sealed. 

4. Gaskets shall be designed to produce glass edge pressure of 4 to 10 pounds per linear inch. 

5. Glazing gaskets, sealant backers within glazing pockets, and continuous glass spacer pads at 

structural silicone shall all be black heat cured silicone rubber conforming to ASTM C 1115, Type C. 

6. Silicone gaskets and sheet used to absorb movement at expansion joints shall conform to ASTM 

C1115, Type T. 
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C. Sealant: Refer to specification Section 07 92 00 – Joint Sealants. 

D. Flashing Membranes: Refer to specification Section 04 01 20.91 – Unit Masonry Restoration. 

E. Interior Wood Sills: Provide Grade No. 2 Southern Pine wood sills with the following properties: 

1. Backout or groove backs of flat trim members, and kerf backs of other wide, flat members, except for 

members with ends exposed in finished work. 

2. Do not use plain-sawn lumber with exposed, flat surfaces more than 3 inches (75 mm) wide. 

3. Sizing tolerance: +/-1/16-inch to match the existing profile. 

4. Coating:  Shop prime wood for paint finish.  Refer to Section 09 90 00 – Painting and Coating. 

5. Fasteners: Stainless steel type 304, countersunk screws, 1-1/2 inch minimum embedment into wood, 

masonry or concrete substrates. 

F. Integral Security (Vandal) Screen:  The screen sub-frame shall be factory mounted to the window frame 
as an integral part of the window by the window manufacturer.  Locate screens as indicated in the 

Drawings and provide for each operable exterior sash or ventilator. 

G. Test Requirements: Comply with test criteria of Impact Test SMA 6001-2002.  An impact of 100 ft/lbs of 

force causing a deflection of not more than 3” as specified for heavy rating. 

H. Color to match adjacent metal window frame. 

2.5 WINDOW ANCHORAGE 

A. Provide stainless steel type 304 mechanical fasteners with slotted hex washers, for securing windows 
frames and/or receptors to substrates.  Unless otherwise required by NYC Building Code and anchorage 

calculations as described above, mechanical fasteners shall have the following properties: 

1. Diameter: 1/4 inch minimum. 

2. Spacing: 6 inches on center minimum. 

3. Substrate Embedment: 3 inches minimum. 

B. Wood Blocking: refer to specification Section 06 10 00 – Rough Carpentry 

 
PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 EXAMINATION 

A. All openings shall be prepared to the proper size and shall be plumb, level, and in the proper location and 

alignment as shown in the Contract Documents. 
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B. Provide for manufacturer representation to conduct pre-installation site meeting. 

C. Verify dimensions, tolerances, and method of attachment with other Work. 

 

3.3 WINDOW FABRICATION 

A. Take accurate field measurements to verify required dimensions prior to fabrication. 

B. Fabricate components in accord with approved shop drawings.  Remove burrs and ease edges.  Shop 

fabricate to greatest extent practicable to minimize field cutting, splicing, and assembly.  Disassemble 

only to extent necessary for shipping and handling limitations. 

C. Mechanical fasteners, welded components, and hardware items shall not bridge thermal barriers. Thermal 

barriers shall align at all frame and vent corners. 

D. Component Forming: all aluminum components shall be formed, free of scratches and burrs, before 

application of finish. 

E. Frames: shall be machined, mechanically fastened and sealed to form a watertight joint. 

F. Glazing: All units shall be glazed with the manufacturer's standard sealant process provided the glass is 

held in place by a removable, extruded aluminum, glazing bead.  The glazing bead must be isolated from 

the glazing material by a gasket. 

G. System design and sealants to accommodate internal weep and drainage system not visible to the exterior. 

 

3.4 WINDOW INSTALLATION 

A. Use only skilled tradesmen with work done in accordance with approved shop drawings and 

specifications. 

B. Plumb and align window faces in a single plane for each wall plane, and erect windows and materials 

square and true. Adequately anchor to maintain positions permanently when subjected to normal thermal 

movement, specified building movement, and specified wind loads. 

C. Adjust windows for proper operation after installation. 

D. Furnish and apply sealants to provide a weather tight installation at all joints and intersections and at 

opening perimeters. Wipe off excess material and leave all exposed surfaces and joints clean and smooth. 

E. Adequately anchor to maintain positions permanently when subjected to normal thermal movement, 
specified building movement, and specified wind loads. 

 

3.5 WOOD SILL INSTALLATION 

A. Install woodwork true and straight with no distortions.  Shim as required with concealed shims.  Install 

level and plumb to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm). 

B. Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces or repair damaged finish at cuts. 
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C. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure to grounds, 
stripping and blocking with countersunk concealed fasteners and blind nailing.  Use fine finishing nails 

for exposed nailing, countersunk and filled flush with woodwork. 

D. Install with minimum number of joints possible, using full-length pieces (from maximum length of 

lumber available) to greatest extent possible.  Do not use pieces less than 36 inches (900 mm) long, 
except where shorter single-length pieces are necessary.  Scarf running joints and stagger in adjacent and 

related members. 

E. 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). 

F. Complete finishing work specified in this Section to extent not completed at shop or before installation of 

woodwork.  Fill nail and screw holes with matching filler where exposed. 
 

3.6 ADJUSTING 

A. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at contact points 

and weather stripping for smooth operation and watertight closure. Lubricate hardware and moving parts.  

B. Clean aluminum surfaces immediately after installing windows. Avoid damaging protective coatings and 

finishes. Remove excess sealant, glazing materials, dirt, and other substances. 

C. Clean factory-glazed glass immediately after installing windows. Comply with manufacturer’s written 

recommendations for final cleaning and maintenance. Remove nonpermanent labels and clean surface.  

D. Remove and replace glass that has been broken, chopped, cracked, abraded or damaged during 

construction period. 

E. Protect window surfaces from contact with contaminating substances resulting from construction 

operations. In addition, monitor window surfaces adjacent to and below exterior concrete and masonry 

surfaces during construction for presence of dirt, scum, alkaline deposits, stains or other contaminants. If 

contaminating substances do contact window surfaces, remove contaminants immediately according to 
manufacturer’s written recommendations.  

 
3.7 CLEANING 

A. Clean windows, frames, and accessories, leaving free of dirt and other foreign material after completion 

of installation. 

END OF SECTION 08 51 00 
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SECTION 08 81 23 

 EXTERIOR GLASS GLAZING 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of glazing for balance door entrances, 

aluminum windows and a fire rated steel window, work called for by the Drawings, and other work 
necessitated by these operations. 

B. Related Sections:  

1. Section 07 92 00 – Joint Sealants 

2. Section 08 42 36 – Balance Door Entrances 

3. Section 08 51 00 – Metal Windows 

 

1.3 SUBMITTALS 

 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit list of all materials proposed for use.  Submit technical data sheet for each manufactured product. 

C. Shop Drawings: Refer to Section 08 51 00 – Metal Windows. 

D. Samples:  Submit 12” x 12” manufacturer's samples of each type, thickness, and coating. 

E. Fabricator's Certification:  Submit fabricator's certification by manufacturer. 

F. Cleaning Instructions:  Submit manufacturer's cleaning and maintenance instructions. 

G. Warranty:  Submit manufacturer's standard warranty for sealed insulating glass units. 

H. Decorative Film:  

1. Submit shop drawings showing location, size, layout and finish for all applied text and graphics. 

2. Provide 6”x6” sample showing material finish and opacity for applied text and graphics. 

3. Provide full size temporary paper in-situ mock-up showing location, size, layout and finish for all 

applied text and graphics. 
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1.4 REFERENCE STANDARDS 

A. ANSI Z 97.1 - Glazing Materials Used in Buildings, Safety Performance Specifications and Methods 

of Test. 

B. ASTM C 1036 - Standard Specification for Flat Glass. 

C. ASTM C 1048 - Standard Specification for Heat-Treated Flat Glass--Kind HS, Kind FT Coated and 

Uncoated Glass. 

D. ASTM C 1172 – Standard Specification for Laminated Architectural Flat Glass. 

E. ASTM C 1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Glass. 

F. ASTM E 773 - Standard Test Method for Accelerated Weathering of Sealed Insulating Glass Units. 

G. ASTM E 774 - Standard Specification for the Classification of the Durability of Sealed Insulating 

Glass Units. 

H. ASTM E 2188 – Standard Test Method for Insulating Glass Unit Performance. 

I. ASTM E 2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation. 

J. CPSC 16CFR-1201 - Safety Standard for Architectural Glazing Materials. 

K. Glass Association of North America (GANA) Glazing Manual. 

L. NFPA 257 – Standard on Fire Test for Window and Glass Block Assemblies. 

M. UL 9 – Standard Fire Tests of Window Assemblies. 

N. ASTM E 2010 – Standard Test Method for Positive Pressure Fire Tests of Window Assemblies. 

O. NFPA 251 – Standard Method of Test of Fire Endurance of Building Construction and Materials. 

P. ASTM E 119 – Standard Test Methods for Fire Tests of Building Construction and Materials. 

Q. UL 263 – Standard for Fire Tests of Building Construction and Materials (wall assemblies). 

R. New York Public Library – Brand Guide, April 2016 (for decorative glass film). 

 

1.5 PERFORMANCE REQUIREMENTS 

 

A. Provide insulated glazing units (IGU) with the following performance: 

1. Visible Light Transmittance: 61% 

2. Visible Light Reflectance Out:  10% 

3. Visible Light Reflectance In: 11% 
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4. Shading Coefficient: 0.30 

5. Solar Heat Gain Coefficient: 0.26 

6. Center of Glass U-Value (Argon): 0.20 

 

1.6 DELIVERY HANDLING, AND STORAGE 

 

A. Provide delivery, storage and handling in such manner to prevent damage to products. 

 
B. Deliver glass in manufacturer's or fabricator's original containers and packaging, with labels clearly 

identifying product name and manufacturer. 

 
C. Do not slide 1 lite of glass against another. 

 

D. Do not use sharp objects near unprotected glass. 

 

1.7 JOB CONDITIONS 

 

A. Do not proceed with glazing when the ambient and substrate temperature conditions are outside the limits 

permitted by the glazing materials manufacturers and when glazing channel substrates are wet from rain, 

frost, condensation or other causes. 

1. Do not install liquid glazing sealants when ambient and substrate temperature conditions are below 40 

Degrees F.  

 
1.8 WARRANTY 

 

A. Provide manufacturer’s standard warranty agreeing to replace all glass units that deteriorate by defects in 

hermetic seals in insulating glass, peeling or cracking of glass coatings and edge separation and 

delamination obstructing vision through laminated glass. 

1. Warranty period shall be 10 years from the date of Substantial Completion. 

 

PART II – PRODUCTS 

 

2.1 INSULATED GLAZING UNITS (ALUMINUM WINDOWS AND STEEL BALANCE DOORS) 

 

A. Provide 1 inch thick IGU in conformance with ASTM E 2190, E 21888-10, Class CBA, and with the 

following composition: 

1. Outboard Lite (Sputter Coated) with the following properties: 

a. Clear Float Glass:  ASTM C 1036, Type 1, Class 1, Quality q3 

b. Vacuum Deposition Sputtered Coating: ASTM C 1376 

c. Coating on Surface No.2: Low-E 366 

d. Obscure Glazing: provide ceramic frit on No. 4 surface. 

e. Glass Thickness: 1/4 inch (6 mm) 
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f. Tempered: ASTM C 1048, Kind FT; CSPC 16CFR-1201; ANSI Z 97.1 as required by code. 

2. Air Space: 1/2 inch (12mm) wide, hermetically sealed dehydrated air space. 

3. Inboard Lite with the following properties: 

a. Clear Float Glass:  ASTM C 1036, Type 1, Class 1, Quality q3 

b. Vacuum Deposition Sputtered Coating: ASTM C 1376 

c. Glass Thickness: 1/4 inch 

d. Tempered: ASTM C 1048, Kind FT; CSPC 16CFR-1201; ANSI Z 97.1 

4. Edge Seals:  ASTM E 773, with stainless steel warm edge spacer and silicone sealant for glass-to-

spacer seals. 

5. Sealant: As approved by glazing manufacturer. 

6. Manufacturer shall match the performance of the following: 

a. Vitro Architectural Glass 

b. Viracon, Inc. 

c. Guardian Industries Corp.  

d. Or approved equal. 

 
2.2 FIRE RATED GLAZING (STEEL WINDOW) 

 

A. Provide 0.75 inch thick, laminated ceramic IGU with clear glass, in conformance with NFPA 80, NFPA 

257, Underwriters Laboratories (UL), ASTM C 1036 and ASTM C 1048. 

1. Manufacturer and model shall match the performance of the following: 

a. TGP: FireLite 

b. Pilkington: PYROSTOP 

c. SaftiFirst: Pyran Platinum 

d. Or approved equal. 

2.3 GLAZING GASKETS 

A. Dense compression gaskets shall be molded or extruded gaskets of material indicated below with a profile 

and hardness to maintain a watertight seal. 

1. EPDM complying with ASTM C864. 

2. Silicone complying with ASTM C1115. 

3. Thermoplastic polyolefin rubber complying with ASTM C1115. 

B. Soft compression gaskets shall be molded or extruded, closed-cell, integral skinned gaskets of material 

indicated below, complying with ASTM C509, Type II, black; and of a profile and hardness to maintain a 

watertight seal. 
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C. Lock strip gaskets shall be neoprene extrusions fabricated into frames with molded corner units and 
zipper locks complying with ASTM C542, black. 

 

2.4 GLAZING SEALANTS 

A. Provide products of type indicated, complying with the following requirements: 

1. Select glazing sealants that are compatible with one another and with other materials they will 

contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under 

conditions of service and application, as demonstrated by sealant manufacturer based on testing and 

field experience. 

2. Comply with sealant and glass manufacturer’s written instructions for selecting glazing sealants 

suitable for applications indicated and for conditions existing at time of installation. 

3. Colors of exposed glazing sealants shall be black. 

B. Elastomeric Glazing Sealants:  Comply with ASTM C920 and other requirements indicated for each 

liquid-applied chemically curing sealant specified, including those referencing ASTM C920 

classifications for type, grade, class, and uses related to exposure and joint substrates. 

1. Neutral-Curing Silicone Glazing Sealants GS, single component, non-sag. 

 

2.5 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids content of 

100 percent; non-staining and non-migrating in contact with nonporous surfaces; with or without spacer 

rod as recommended in writing by tape and glass manufacturers for application indicated; packaged on 

rolls with a release paper backing; and complying with ASTM C1281 and AAMA 800. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both 

surfaces; packaged on rolls with release liner protecting adhesive; and complying with AAMA 800 for 

glazing applications in which tape is used in combination with a full bead of liquid sealant. 

C. Fire-Rated Glazing Tape: Closed-cell polyvinyl chloride (PVC) foam. 

 

2.6 GLAZING ACCESSORIES 

A. General:  Provide products of material, size, and shape complying with referenced glazing standard, 

requirements of manufacturers of glass and other glazing materials for application indicated, and with a 

proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required 

by glass manufacturer to maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking). 
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2.7 DECORATIVE GLASS FILM (BALANCE DOOR GLASS) 

A. Provide self-adhered, removable, decorative plastic window film.  Indoor grade with 3 year minimum 

durability, 3 mil thickness, water resistant, adhered with 631 type adhesive.  Matte white finish, 100% 

opacity for all lettering and graphics.  Font text to be NYPL Kievit type, ADA compliant, sizes as 

represented on the drawings.   

1. Coordinate with the Commissioner on text content and graphic standard requirements via shop 

drawings as described in Part 1 – Submittals above.     

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 EXAMINATION & PREPARATION 

A. Examine areas to receive glass.  Notify Commissioner of conditions that would adversely affect 

installation.  Do not proceed with installation until unsatisfactory conditions are corrected.  Conditions to 

examine include the following: 

1. Manufacturing and installation tolerances including those for size, squareness and offsets at corners. 

2. Presence and functioning of weep system. 

3. Minimum required face or edge clearances. 

4. Effective sealing between joints of glass framing members. 

5. Observable edge damage or face imperfections. 

B. Verify glazing openings are correct size and within tolerance. 

C. Verify glazing channels, recesses, and weeps are clean and free of obstructions. 

D. Clean glazing channels and other framing members receiving glazing immediately before glazing.  

Remove coatings not firmly bonded to substrates.  

 

3.3 GLAZING UNIT FABRICATION 

A. Fabricate glazing units in sizes required to glaze openings with edge and face clearances, edge and 

surface conditions, and bite complying with written instructions of product manufacturer and referenced 

glazing publications, to comply with system performance requirements. 

B. Grind smooth and polish exposed glass edges and corners. 

 

3.4 GLAZING PROTECTION AND INSTALLATION 
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A. Install glass in accordance with manufacturer's instructions, except where NYC Building Code or GANA 

Glazing Manual indicate more stringent requirements. 

B. Coated glass, when viewed from minimum of 10 feet, exhibiting slightly different hue or color not 

apparent in hand samples, will not be cause of rejection of glass units, as determined by the 

Commissioner. 

C. Verify glass is free of chips, cracks, and other inclusions that could inhibit structural or aesthetic integrity. 

D. Protect installed glass from damage during construction. 

E. Protect installed glass from contact with contaminating substances resulting from construction operations. 

F. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in other ways during 

construction period, including natural causes, accidents, and vandalism. 

G. Install decorative glass film per manufacturer’s recommendations. 

 
3.5 CLEANING 

A. Clean glass promptly after installation in accordance with manufacturer's instructions. 

B. Remove labels from glass surface. 

C. Do not use harsh cleaning materials or methods that would damage glass. 

END OF SECTION 08 81 23 
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SECTION 09 90 00 

PAINTING AND COATING 
 

 

PART I -   GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

 

1.2 SUMMARY 

 

A. Work includes, but is not limited to the following: provision of brick masonry and concrete coatings, 

painting existing metal column covers, railings, dunnage, window and window bars, painting new 
structural steel and doors, work called for by the Drawings, and other work necessitated by these 

operations. 

B. Related Sections:  

1. Section 04 01 20.91 – Unit Masonry Restoration 

1. Section 05 12 00 – Structural Steel Framing 

2. Section 06 10 00 – Rough Carpentry 

3. Section 08 11 13 – Hollow Metal Doors and Frames 

4. Section 08 51 00 – Metal Windows 

 

1.3 DEFINITIONS 

A. “Paint” or “Coating”: surface-applied liquid coating of any type as specified below, whether used as 

surface pretreatment, surface conditioner, or prime, intermediate, or finish coat. 

 
1.4 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Submit product data:  Manufacturer's technical information, label analysis, and application instructions 

for each specified material proposed for use. 

1. List each material and cross-reference the substrate, location, and coat (prime, intermediate, finish).  

Identify each material by the manufacturer's catalog number, trade name, generic name, and general 

classification. 

C. Submit samples for initial color selection in the form of manufacturer's color charts. 

D. Submit samples for verification purposes:  Provide samples of each color and material to be applied, with 

texture to simulate actual conditions, on representative samples of the actual substrate, either as portable 
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samples or as test field applications as directed by the Commissioner in each case.  Define each separate 
coat, including primers.  Revise and resubmit each sample as requested until the required gloss, color, and 

texture are achieved.  Such samples, when accepted, will become standards of color, finish, and 

workmanship for accepting or rejecting the Work of this Section.  Do not commence finish coating 

application until accepted samples are available for reference, as either portable samples or field 
applications, at the project site.  Recoat rejected test field applications with accepted materials when no 

longer needed. 

E. Provide a list of material and application for each coat of each sample.  Label each sample as to location 
and application. 

F. Submit written description of procedures to be used for surface preparation, coating application, and 

protection of adjacent surfaces in each application location.  This is an information submittal and not 
subject to the Commissioner’s review. 

 

1.5 DELIVERY HANDLING, AND STORAGE 

 

A. Deliver materials to the job site in the manufacturer's original unopened packages and containers bearing 

manufacturer's name and label and complete product information. 

 
B. Store materials not in use in tightly-covered containers in a well-ventilated area at a minimum ambient 

temperature of 50 degrees F.  Maintain containers used for storage in clean condition, free of foreign 

materials and residue. 
 

C. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste daily.  Take 

necessary measures to ensure that workers and work areas are protected from fire and health hazards 

resulting from handling, mixing, and application. 
 

1.6 JOB CONDITIONS 

 

A. Apply coatings in accordance with the manufacturer’s requirements for ambient temperature, surface 

temperature, and surface temperature in relation to dew point.  Paragraph B below is a minimum standard 

in all cases. 

 
B. The following restrictions shall apply, unless the manufacturer’s instructions include more strict 

limitations: do not apply coatings in snow, rain, fog, or mist, when the relative humidity exceeds 85 

percent, at temperatures less than 5 degrees F (3 degrees C) above the dew point, or to damp or wet 
surfaces. 

 

C. Protect adjacent surfaces from overspray, drips and spatters.  Use of protection materials such as 
polyethylene sheets and duct tape shall be acceptable to the Commissioner.  Repair damage or soiling to 

substrates being protected to the satisfaction of the Commissioner and at no additional expense to the City 

of New York. 

 
1.7 QUALITY ASSURANCE 

 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 
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B. Single-Source Responsibility:  Provide primer, intermediate coat (if any), and finish coat produced by the 
same manufacturer in each application location.  Different substrates, such as wood and metal, may have 

coating systems by different manufacturers as specified below. 

C. Notify the Commissioner of any problems anticipated, such as material incompatibility or discrepancy 

between manufacturer’s instructions and these Specifications.  Do not start coating application until 

substrates comply with preparation procedures specified below. 

D. Material Quality: Coating material containers not displaying manufacturer's product identification will not 

be acceptable. 

E. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the necessary 

crafts and who are completely familiar with the specified requirements and the methods needed for proper 

performance of the Work of this Section. 

 

PART II – PRODUCTS 

 

2.1 MASONRY & CONCRETE COATINGS 

 

A. Provide vapor permeable potassium silicate primer and finish coats at 2.0-3.0 mils DFT each, unless 

otherwise required by the manufacturer.  Color to be selected by the Commissioner. 

1. Manufacturer and product shall match the performance of the following: 

a. MasonRE (Cathedral Stone) 

b. Granital (Keim) 

c. EverKote 300 (Edison Coatings) 

d. Or approved equal. 

 

2.2 METAL COATINGS 

 

A. Provide exterior grade epoxy primer coat at 4.0-6.0 mils DFT each, unless otherwise required by the 

manufacturer.   

1. Manufacturer and product shall match the performance of the following: 

a. Series 135 Chembuild (TNEMEC) 

b. Aquapon 97-670 (PPG) 

c. Corotech V155 (Benjamin Moore) 

d. Or approved equal. 

B. Provide exterior grade epoxy finish coat at 2.0-5.0 mils DFT each, unless otherwise required by the 

manufacturer.  Color to be selected by the Commissioner. 

1. Manufacturer and product shall match the performance of the following: 

a. Series 73 Endura-Shield (TNEMEC) 

b. Pitt-Guard (PPG) 
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c. Corotech V400 Series (Benjamin Moore) 

d. Or approved equal. 

 

2.3 INTERIOR PAINT 

 

A. Provide interior grade primer coat with DFT as required by the manufacturer.   

1. Manufacturer and product shall match the performance of the following: 

a. Sherwin Williams: Multi-Purpose B51-450 Series 

b. TNEMEC: Series 36-603 Undercoater  

c. Benjamin Moore: 100-00 Moorwhite Primer 

d. Or approved equal. 

B. Provide interior grade finish coat with DFT as required by the manufacturer.  Color and finish to match 

existing adjacent paint coating. 

1. Manufacturer and product shall match the performance of the following: 

a. Sherwin Williams: SuperPaint A84-1100 Series 

b. TNEMEC: Series 23 Enduratone  

c. Benjamin Moore: 103 Moorgard 

d. Or approved equal. 
 

2.4 SURFACE CLEANING MATERIAL 

 

A. Inorganic cleaner (phosphate-free cleaning powder): commercially available mixture of sodium 

metasilicate and sodium sesquicarbonate.  Use at standard recommended dilution of 2 tablespoons per 

gallon of warm water. 

 
B. Detergent or organic degreaser: commercial all-purpose cleaner with surfactants, low-sudsing.  Follow 

usage instructions. 

 
C. Solvent: per requirements of SSPC SP-1. 
 

 

PART III- EXECUTION 

 
3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

 

3.2 EXAMINATION 

A. Examine substrates and conditions under which surface preparation and coating application will be 

performed and review the specified requirements.  Do not begin application until surface preparation in 
that location is complete.  Notify the Commissioner if specified surface preparation is inadequate or there 
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are other deficiencies or conditions that would affect coating performance.  Do not proceed until 
unsatisfactory conditions have been corrected to the satisfaction of the Commissioner.  Commencement 

of coating application means that the Contractor accepts the existing conditions as suitable for optimum 

coating performance throughout its normal expected service life. 

 

3.3 SURFACE PREPARATION (GENERAL) 

A. Perform preparation and cleaning procedures as specified below for each surface type and location.  

Notify the Commissioner of any discrepancy between the specified procedures and the manufacturer’s 

recommended surface preparation. 

B. Schedule surface preparation and coating application so that dust and other contaminants from 

preparation activities will not soil newly-coated surfaces. 

 

3.4 SURFACE PREPARATION (WOOD) 

A. Seal knots, pitch streaks, and sap areas with sealer recommended by coating manufacturer; fill nail 

recesses and cracks with filler recommended by coating manufacturer; sand surfaces smooth. 

B. Remove mill marks and ink stamped grade marks. 

C. Apply primer coat to back of interior wood sills, trim and paneling. 

 

3.5 SURFACE PREPARATION (STEEL) 

A. For non-galvanized steel use absrasive blast cleaning to SSPC-SP6/NACE 3. If conditions will not permit 

this, use SSPC-SP2 or SP3 hand or power tool cleaned surfaces. 

B. For galvanized steel, contact the paint coating manufacturer for requirements and recommendations 

specific to the steel substrate. 

 

3.6 MIXING 

A. For single-component systems such as alkyds: Stir and prepare coating materials in strict accordance with 

the manufacturer's instructions and recommendations. 

1. Stir material before application to produce a mixture of uniform density; stir as required during 
application.  Do not stir surface film into material.  Remove film and, if necessary, strain material 

before using. 

2. Use only thinners approved by the paint manufacturer, and only within recommended limits. 

B. For multi-component systems such as epoxies and urethanes: mix components in accordance with 
manufacturer’s instructions. Comply with manufacturer’s mixing ratio, mixing procedure, and stirring 

equipment. 

1. In determining quantities to be mixed be mindful of the pot life of the materials concerned.  Do not 

exceed manufacturer’s allowable pot life. 
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C. Maintain containers used in mixing and application of coatings in a clean condition, free of foreign 
materials and residue. 

 

3.7 APPLICATION 

A. Apply paint in accordance with manufacturer's directions.  Use brush, employing the specified techniques 

best suited for the substrate, ambient conditions (such as wind), and the type of coating being applied. 

B. Do not apply coatings over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental 

to formation of a durable coating film. 

1. The number of coats and film thickness required is the same regardless of the application method.  Do 

not apply succeeding coats until the previous coat has dried and cured as recommended by the 

manufacturer. 

2. Sand and dust between applications to produce an even smooth surface in accordance with the 

requirements herin specified. 

3. Apply additional coats when undercoats, stains, or other conditions show through final coat of coating 

material.  The finish coat film shall be of uniform finish, color, and appearance.  Give special 
attention to ensure that surfaces, including edges, corners, crevices, welds, and exposed fasteners, 

receive a dry film thickness equivalent to that of flat surfaces. 

C. Scheduling coating application: Apply first coat to surfaces that have been cleaned, pretreated, or 
otherwise prepared for coating application as soon as practicable after preparation and before the 

occurrence of detectable surface deterioration such as flash rust.  In the event of detectable surface 

deterioration, repeat the surface preparation at no additional expense to the City of New York. 

1. Allow sufficient time between successive coats to permit proper drying and curing. 

D. Minimum coating thickness: Apply materials at not less than the manufacturer's recommended spreading 

rate.  Provide a total dry film thickness of the entire system as herein specified. 

E. Pigmented (opaque) finishes:  Completely cover to provide an opaque, smooth surface of uniform finish, 
color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, 

or other surface imperfections will not be acceptable. 

3.8 CLEANING 

A. Cleanup: At the end of each work day, remove empty cans, rags, and debris to the satisfaction of the 

Commissioner. 

B. Upon completion of coating application, remove temporary protection and clean glass and spattered 

surfaces.  Remove spattered coatings by washing and scraping, using care not to scratch or damage 

surfaces.  
 

END OF SECTION 09 90 00 
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SECTION 22 05 29 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 

2. Trapeze pipe hangers. 

3. Fiberglass strut systems. 

4. Thermal-hanger shield inserts. 

5. Fastener systems. 

6. Pipe stands. 

7. Pipe positioning systems. 

8. Equipment supports. 

B. Related Sections: 

1. Section 05 50 00 "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for 

pipe and equipment supports. 

1.3 PERFORMANCE REQUIREMENTS 

A. Engineering Services: Engineer trapeze pipe hangers and equipment supports, including comprehensive 

engineering analysis by a professional engineer licensed in the State of New York, using performance 

requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the 

effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7. 

1. Engineer supports for multiple pipes, including pipe stands, capable of supporting combined weight 

of supported systems, system contents, and test water. 
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2. Engineer equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 

1.4 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

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

1. Trapeze pipe hangers. 

2. Fiberglass strut systems. 

3. Pipe stands. 

4. Equipment supports. 

PART II -  PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 

3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing 

surface of piping. 

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing 

surface of piping. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel 

2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural 

carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts. 
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2.3 FIBERGLASS PIPE HANGERS 

A. Clevis-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 1, steel pipe hanger except hanger is made of fiberglass or 

fiberglass-reinforced resin. 

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless steel. 

B. Strap-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 9 or Type 10, steel pipe hanger except hanger is made of 

fiberglass-reinforced resin. 

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless steel. 

2.4 FIBERGLASS STRUT SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following. 

1. Allied Tube & Conduit. 

2. Champion Fiberglass, Inc. 

3. Cooper B-Line, Inc. 

4. Or approved equal.  

B. Description: Shop- or field-fabricated pipe-support assembly similar to MFMA-4 for supporting multiple 

parallel pipes. 

1. Channels: Continuous slotted fiberglass channel with inturned lips. 

2. Channel Nuts: Fiberglass nuts or other devices designed to fit into channel slot and, when tightened, 

prevent slipping along channel. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

2.5 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. Carpenter & Paterson, Inc. 

2. Clement Support Services. 

3. ERICO International Corporation. 

http://www.specagent.com/LookUp/?uid=123456808520&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808521&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808523&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808524&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808525&mf=04&src=wd
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4. National Pipe Hanger Corporation. 

5. Or approved equal.  

B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig (688-kPa) 

minimum compressive strength and vapor barrier. 

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

E. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below ambient air 

temperature. 

2.6 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-

out, tension, and shear capacities appropriate for supported loads and building materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel anchors, for use in hardened portland 

cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building 

materials where used. 

2.7 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured 

corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to 

support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand: One-piece plastic base unit with plastic roller, for roof installation without 

membrane penetration. 

D. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel 

shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb. 

2.8 PIPE POSITIONING SYSTEMS 

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in 

pipe spaces; for plumbing fixtures in commercial applications. 

2.9 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes. 

http://www.specagent.com/LookUp/?uid=123456808526&mf=04&src=wd
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2.10 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized. 

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic 

grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, 

clamps, and attachments as required to properly support piping from the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of 

parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install 

intermediate supports for smaller diameter pipes as specified for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported. 

Weld steel according to AWS D1.1/D1.1M. 

C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-69 and MSS SP-89. Install 

hangers and attachments as required to properly support piping from building structure. 

D. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on 

field-assembled metal framing systems. 

E. Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping, and support together on 

field-assembled fiberglass struts. 

F. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

G. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches 

(100 mm) thick in concrete after concrete is placed and completely cured. Use operators that are 

licensed by powder-actuated tool manufacturer. Install fasteners according to powder-actuated tool 

manufacturer's operating manual. 
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2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. 

Install fasteners according to manufacturer's written instructions. 

H. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on smooth roof 

surface. Do not penetrate roof membrane. 

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on 

permanent, stationary roof curb. 

I. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste piping 

connections to each plumbing fixture. 

J. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 

other accessories. 

K. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

L. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, 

expansion bends, and similar units. 

M. Install lateral bracing with pipe hangers and supports to prevent swaying. 

N. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 

movement will not be transmitted to connected equipment. 

O. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe 

deflections allowed by ASME B31.9 for building services piping. 

P. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with 

clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill 

interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for 

pipe NPS 4 (DN 100) and larger if pipe is installed on rollers. 
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3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span 

an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for 

pipe NPS 4 (DN 100) and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch (1.22 mm) 

thick. 

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick. 

c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch (1.52 mm) 

thick. 

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch (1.91 mm) 

thick. 

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 0.105 inch (2.67 mm) 

thick. 

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 

length at least as long as protective shield. 

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment 

above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded 

because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and 

quality of welds; and methods used in correcting welding work; and with the following: 

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

base metals. 
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2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded 

surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated 

slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm). 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting 

hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements 

for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05 mm). 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint 

on miscellaneous metal. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint 

to comply with ASTM A 780. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Section 22 05 53 “Identification for Plumbing Piping and 

Equipment”. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system 

Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have 

field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact 

with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use stainless-steel pipe hangers attachments for hostile environment applications. 

G. Use padded hangers for piping that is subject to scratching. 



FMS No.     -  LNCAL15CC  

Issue Date      -  4/24/2020 

 

 

 

Countee Cullen Branch Library Hangers and Supports for Plumbing Piping and Equipment 

Exterior Rehabilitation 22 05 29 - 9 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, 

stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F (566 deg C), pipes 

NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100 mm) of insulation. 

J. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, 

install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping installations. 

K. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install 

the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers 

from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to 

attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or 

angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 

L. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping 

system Sections. 

M. Comply with MFMA-103 for metal framing system selections and applications that are not specified in 

piping system Sections. 

N. Use mechanical-expansion anchors instead of building attachments where required in concrete construction. 

O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping 

for plumbing fixtures. 

END OF SECTION 22 05 29 
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SECTION 22 05 53 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Warning signs and labels. 

3. Pipe labels. 

4. Stencils. 

5. Valve tags. 

6. Warning tags. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

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

C. Samples: For color, letter style, and graphic representation required for each identification material and 

device. 

D. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for 

each label. 

E. Valve numbering scheme. 

F. Valve Schedules: For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 

devices are to be applied. 
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B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART II -  PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness: Brass, 0.032-inch (0.8-mm) minimum thickness, and having predrilled or 

stamped holes for attachment hardware. 

2. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 

inch (64 by 19 mm). 

3. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches 

(600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately 
larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths 

the size of principal lettering. 

4. Fasteners: Stainless-steel self-tapping screws. 

5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 

mm) thick, and having predrilled holes for attachment hardware. 

2. Letter Color: Black. 

3. Background Color: White. 

4. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C). 

5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 

inch (64 by 19 mm). 

6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches 

(600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately 
larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths 

the size of principal lettering. 

7. Fasteners: Stainless-steel self-tapping screws. 

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 
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C. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers 
where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title 

where equipment is specified. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 mm) 

thick, and having predrilled holes for attachment hardware. 

B. Letter Color: Black 

C. Background Color: White. 

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch 

(64 by 19 mm). 

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 

mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger 

lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of 

principal lettering. 

G. Fasteners: Stainless-steel self-tapping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content: Include caution and warning information, plus emergency notification instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating 

service, and showing flow direction. 

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference of pipe and to 

attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as 

used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions, 

or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size: At least 1-1/2 inches (38 mm) high. 
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2.4 WARNING TAGS 

A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with 

matte finish suitable for writing. 

1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum. 

2. Fasteners: Brass grommet and wire. 

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 

4. Color: Yellow background with black lettering. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, 

including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Piping Color-Coding: Painting of piping is specified herein 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; 

accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as 

follows: 

1. Near each valve and control device. 

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow 

pattern is not obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of concealed piping. 
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5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25 feet (7.6 m) in 

areas of congested piping and equipment. 

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

C. Pipe Label Color Schedule: 

1.  Storm Drainage Piping: 

a. Background Color: Black. 

b. Letter Color: White. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where required. 

END OF SECTION 22 05 53 
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SECTION 22 14 13 

FACILITY STORM DRAINAGE PIPING 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Shop Drawings: For controlled-flow storm drainage system, include calculations, plans, and details. 

C. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

PART 2 -  PRODUCTS 

2.1 PIPING MATERIALS 

A. Hub-and-Spigot Cast-Iron Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy classes. 

1. Gaskets:  ASTM C 564, rubber. 

B. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301. 

1. Couplings:  ASTM C 1277 assembly of metal housing, corrosion-resistant fasteners, and 

ASTM C 564 rubber sleeve with integral center pipe stop. 

a. Heavy-Duty, Type 304, Stainless-Steel Couplings:  ASTM A 666, Type 304, stainless-steel 

shield; stainless-steel bands; and sleeve. 

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100):  3-inch- (76-mm-) wide shield with 4 bands. 

2) NPS 5 to NPS 10 (DN 125 to DN 250):  4-inch- (102-mm-) wide shield with 6 bands. 
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b. Heavy-Duty, FMG-Approved Couplings:  ASTM A 666, Type 304, stainless-steel housing; 

stainless-steel bands; and sleeve. 

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100):  3-inch- (76-mm-) wide housing with 2 bands. 

2) NPS 5 to NPS 10 (DN 125 to DN 250):  4-inch- (102-mm-) wide housing with 2 bands. 

c. Heavy-Duty, Cast-Iron Couplings:  ASTM A 48, 2-piece, cast-iron housing;  stainless-steel 

bolts and nuts; and sleeve. 

d. Heavy-Duty, Type 301, Stainless-Steel Couplings:  ASTM A 666, Type 301, stainless-steel 

shield; stainless-steel bands; and sleeve. 

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100):  3-inch- (76-mm-) wide shield with 4 bands. 

2) NPS 5 to NPS 10 (DN 125 to DN 250):  4-inch- (102-mm-) wide shield with 6 bands. 

e. Compact, Stainless-Steel Couplings:  CISPI 310 with ASTM A 167, Type 301, or 

ASTM A 666, Type 301, stainless-steel corrugated shield; stainless-steel bands; and sleeve. 

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100):  2-1/8-inch- (54-mm-) wide shield with 2 

bands. 

2) NPS 5 and NPS 6 (DN 125 and DN 150):  3-inch- (76-mm-) wide shield with 4 bands. 

3) NPS 8 and NPS 10 (DN 200 and DN 250):  4-inch- (102-mm-) wide shield with 4 bands. 

C. Steel Pipe:  ASTM A 53, Type E or S, Grade A or B, Schedule 40, galvanized.  Include ends matching 

joining method. 

1. Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53 or ASTM A 106, Schedule 40, galvanized, 

seamless steel pipe.  Include ends matching joining method. 

2. Malleable-Iron Unions:  ASME B16.39; Class 150; hexagonal-stock body with ball-and-socket, 

metal-to-metal, bronze seating surface; and female threaded ends. 

3. Cast-Iron, Threaded, Drainage Fittings:  ASME B16.12, galvanized. 

4. Gray-Iron, Threaded Fittings:  ASME B16.4, Class 125, galvanized, standard pattern. 

5. Cast-Iron Flanges:  ASME B16.1, Class 125. 

6. Cast-Iron, Flanged Fittings:  ASME B16.1, Class 125, galvanized. 

7. Steel-Piping, Expansion Joints:  Compound, galvanized steel fitting with telescoping body and slip-

pipe section.  Include packing rings, packing, limit rods, chrome-plated finish on slip-pipe section, 

and flanged ends. 
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8. Steel-Piping, Double Expansion Joints:  Compound, galvanized steel fitting with telescoping body 

and two slip-pipe sections.  Include packing rings, packing, limit rods, chrome-plated finish on slip-

pipe sections, and flanged ends. 

D. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-

joint fittings. 

E. Soft Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B), water tube, annealed temper. 

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, 

solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end. 

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, metal-

to-metal seating surfaces, and solder-joint or threaded ends. 

F. Hard Copper Tube:  ASTM B 88, Types L and M (ASTM B 88M, Types B and C), water tube, drawn 

temper. 

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, 

solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end. 

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, metal-

to-metal seating surfaces, and solder-joint or threaded ends. 

G. Roof Drains: Refer to Section 22 14 26.13 – Roof Drains. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 PIPING APPLICATIONS 

A. Clean all roof drains and leaders back the existing building combined sewer main as recommended by 

videography documentation and provide proof of compliance through performing similar task of 

videography verification after completion. 

B. Transition and special fittings with pressure ratings at least equal to piping pressure ratings may be used in 

applications below, unless otherwise indicated. 

C. Flanges may be used on aboveground pressure piping, unless otherwise indicated. 
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D. Aboveground Storm Drainage Piping:  Use any of the following piping materials for each size range: 

1. NPS 2 to NPS 4 (DN 50 to DN 100):  Service class, cast-iron soil piping; gaskets; and gasketed 

joints. 

2. NPS 2 to NPS 4 (DN 50 to DN 100):  Hubless, cast-iron soil piping and one of the following: 

a. Couplings:  Heavy-duty, Type  301 & 304, stainless steel. 

b. Couplings:  Heavy-duty, FMG approved, cast iron. 

c. Couplings:  Compact, stainless steel. 

3. NPS 2 to NPS 4 (DN 50 to DN 100):  Steel pipe; cast-iron, threaded drainage fittings; and threaded 

joints. 

4. NPS 2 to NPS 4 (DN 50 to DN 100):  Copper DWV tube, copper drainage fittings, and soldered 

joints. 

5. NPS 5 and NPS 6 (DN 125 and DN 150):  Service class, cast-iron soil piping; gaskets; and gasketed 

joints. 

6. NPS 5 and NPS 6 (DN 125 and DN 150):  Hubless, cast-iron soil piping and one of the following: 

a. Couplings:  Heavy-duty, Type  301 & 304, stainless steel. 

b. Couplings:  Heavy-duty, FMG approved, cast iron. 

c. Couplings:  Compact, stainless steel. 

7. NPS 5 and NPS 6 (DN 125 and DN 150):  Steel pipe; cast-iron, threaded drainage fittings;  and 

threaded joints. 

8. NPS 5 and NPS 6 (DN 125 and DN 150):  Copper DWV tube, copper drainage fittings, and soldered 

joints. 

E. Refer to Section 22 05 53 for basic piping installation. 

F. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through 

foundation wall.  Select number of interlocking rubber links required to make installation watertight.   

G. Install wall penetration system at each service pipe penetration through foundation wall.  Make installation 

watertight.   

H. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, 

"Installation of Cast Iron Soil Pipe and Fittings." 

1. Encase underground piping with PE film according to ASTM A 674 or AWWA C105. 
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I. Make changes in direction for storm piping using appropriate branches, bends, and long-sweep bends.  Do 

not change direction of flow more than 90 degrees.  Use proper size of standard increasers and reducers if 

pipes of different sizes are connected.  Reducing size of drainage piping in direction of flow is prohibited. 

J. Install storm drainage piping at the following minimum slopes, unless otherwise indicated: 

1. Building Storm Drain:  1 percent downward in direction of flow for piping NPS 3 (DN 80) and 

smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100) and larger. 

2. Horizontal Storm-Drainage Piping:  2 percent downward in direction of flow. 

K. Install engineered controlled-flow storm drainage piping in locations indicated. 

L. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without 

membrane waterproofing. 

M. Do not enclose, cover, or put piping into operation until it is inspected and approved by the Commissioner.  

3.3 JOINT CONSTRUCTION 

A. Refer to Section 22 05 53 for basic piping joint construction. 

B. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings. 

2. Hubless Joints:  Make with rubber gasket and sleeve or clamp. 

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and 

ASTM B 828 procedure, unless otherwise indicated. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Refer to Section 22 05 53 for seismic-restraint devices. 

B. Refer to Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment " for pipe hanger and 

support devices.  Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs:  According to the following: 

a. 100 Feet (30 m) and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet (30 m):  MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet (30 m), if Indicated:  MSS Type 49, spring cushion rolls. 
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3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer:  MSS Type 44, pipe rolls.  

Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Install supports according to Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment" 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm) minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod 

diameters: 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  60 inches (1500 mm) with 3/8-inch (10-mm) rod. 

2. NPS 3 (DN 80):  60 inches (1500 mm) with 1/2-inch (13-mm) rod. 

3. NPS 4 and NPS 5 (DN 100 and DN 125):  60 inches (1500 mm) with 5/8-inch (16-mm) rod. 

4. NPS 6 (DN 150):  60 inches (1500 mm) with 3/4-inch (19-mm) rod. 

5. Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m).  Spacing for fittings is limited to 

60 inches (1500 mm). 

G. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 

H. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 

diameters: 

1. NPS 1-1/4 (DN 32):  84 inches (2100 mm) with 3/8-inch (10-mm) rod. 

2. NPS 1-1/2 (DN 40):  108 inches (2700 mm) with 3/8-inch (10-mm) rod. 

3. NPS 2 (DN 50):  10 feet (3 m) with 3/8-inch (10-mm) rod. 

4. NPS 2-1/2 (DN 65):  11 feet (3.4 m) with 1/2-inch (13-mm) rod. 

5. NPS 3 (DN 80):  12 feet (3.7 m) with 1/2-inch (13-mm) rod. 

6. NPS 4 and NPS 5 (DN 100 and DN 125):  12 feet (3.7 m) with 5/8-inch (16-mm) rod. 

7. NPS 6 (DN 150):  12 feet (3.7 m) with 3/4-inch (19-mm) rod. 

I. Install supports for vertical steel piping every 15 feet (4.5 m). 

J. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 

diameters: 
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1. NPS 1-1/4 (DN 32):  72 inches (1800 mm) with 3/8-inch (10-mm) rod. 

2. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 3/8-inch (10-mm) rod. 

3. NPS 2-1/2 (DN 65):  108 inches (2700 mm) with 1/2-inch (13-mm) rod. 

4. NPS 3 to NPS 5 (DN 80 to DN 125):  10 feet (3 m) with 1/2-inch (13-mm) rod. 

5. NPS 6 (DN 150):  10 feet (3 m) with 5/8-inch (16-mm) rod. 

K. Install supports for vertical copper tubing every 10 feet (3 m). 

L. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions. 

3.5 CONNECTIONS 

A. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join 

dissimilar piping materials. 

B. Connect storm drainage piping to roof drains and storm drainage specialties. 

3.6 FIELD QUALITY CONTROL 

A. During installation, notify the Commissioner at least 24 hours before inspection must be made.  Perform 

tests specified below in the presence of the Commissioner.  

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after 

roughing-in. 

2. Final Inspection:  Arrange for final inspection by the Commissioner to observe tests specified below 

and to ensure compliance with requirements. 

B. Re-inspection:  If the Commissioner finds that piping will not pass test or inspection, make required 

corrections and arrange for re-inspection. 

C. Reports:  Prepare inspection reports and have them signed by the Commissioner.  

D. Test storm drainage piping according to procedures of the New York City Building Code.  

3.7 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent 

damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 
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END OF SECTION 22 14 13 
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SECTION 23 05 00 

COMMON WORK RESULTS FOR HVAC 

PART I -  GENERAL 

 

1.1     RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 
Standard Construction Contract]. 

 

1.2     SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 

2. Dielectric fittings. 

3. Mechanical sleeve seals. 

4. Sleeves. 

5. Escutcheons. 

6. Grout. 

7. HVAC demolition. 

8. RTU removal and re-installation 

9. RTU Curb Installation 

10. Equipment installation requirements common to equipment sections. 

11. Painting and finishing. 

12. Supports and anchorages. 

     

1.3  DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and 

duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and 

mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures 

and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building 

occupants.  Examples include above ceilings and chases. 
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E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and 

physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include 
installations within unheated shelters. 

F. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
 

2. NBR:  Acrylonitrile-butadiene rubber. 

1.4     SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For the following: 

1. Transition fittings. 
 

2. Dielectric fittings. 
 

3. Mechanical sleeve seals. 
 

4. Escutcheons. 

C. Welding certificates. 

1.5     QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding 

Code Steel." 

C. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 

Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
 

2. Certify that each welder has passed AWS qualification tests for welding processes involved and that 

certification is current. 

1.6    DELIVERY, HANDLING AND STORAGE 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and 

handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

1.7     COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, 

to allow for HVAC installations. 
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B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and 

other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for HVAC items requiring access that are concealed 

behind finished surfaces.   

PART II –  PRODUCTS 

2.1      PIPE, TUBE AND FITTINGS 

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.2     JOINING MATERIALS 

A. Refer to individual Division 23 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and full-face or 

ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Solder Filler Metals: ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, 

unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise 
indicated. 

F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness 

and chemical analysis of steel pipe being welded. 

G. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.3     DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, 

or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 
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C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum working 

pressure at 180 deg F (82 deg C). 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
 

b. Hart Industries, International, Inc. 
 

c. Watts Industries, Inc.; Water Products Div. 
 

d. Zurn Industries, Inc.; Wilkins Div. 
 

e. Or Approved Equal 

2.4  MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between 

pipe and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
 

b. Calpico, Inc. 
 

c. Metraflex Co. 
 

d. Pipeline Seal and Insulator, Inc. 
 

e. Or Approved Equal 

2. Sealing Elements:   EPDM or NBR interlocking links shaped to fit surface of pipe.  Include type and 

number required for pipe material and size of pipe. 

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

 

4. Connecting Bolts and Nuts:   Carbon steel with corrosion-resistant coating    Stainless steel   of length 

required to secure pressure plates to sealing elements.  Include one for each sealing element. 

2.5     SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded 

longitudinal joint. 

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

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and 

integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping 

ring and bolts and nuts for membrane flashing. 
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2.6     ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around 
pipe, tube, and insulation of insulated piping and an OD that completely covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:   Polished chrome-plated.  

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:   Polished chrome-plated.  

E. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw or spring clips, and chrome-plated 

finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.7     GROUT 

A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, non-staining, noncorrosive, nongaseous, and 
recommended for interior and exterior applications. 
 

2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
 

3. Packaging:  Premixed and factory packaged. 

PART III –  EXECUTION 

3.1     EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2              PIPING SYSTEMS – COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Section 23 05 53 “Identification for HVAC 

Piping and Equipment”.  

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  

Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 

sizing, and other design considerations.  Install piping as indicated unless deviations to layout are 
approved on Coordination Drawings. 
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C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and 

service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 

parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated finish. 
 

c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces, One-piece: cast-brass type with 

polished chrome-plated finish or stamped-steel type. 
 

e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece or split-casting, cast-brass type 
with polished chrome-plated finish or split-plate, stamped-steel type with concealed hinge and set 

screw. 
 

f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with polished chrome-

plated finish or stamped-steel type with concealed or exposed-rivet hinge and set screw or spring 

clips.   

M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and 

concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 
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a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 

inches (50 mm) above finished floor level.  Extend cast-iron sleeve fittings below floor slab as 

required to secure clamping ring if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

3. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space between sleeve 

and pipe or pipe insulation.  Use the following sleeve materials: 

a. Pipe Sleeves:  For pipes smaller than NPS 6 (DN 150). 
 

b. Steel Sheet Sleeves:  For pipes NPS 6 (DN 150) and larger, penetrating gypsum-board partitions. 
 

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure 

flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 

inches (50 mm) above finished floor level.  Refer to Section 076000 "Flashing and Sheet Metal" 
for flashing. 

 

d. Seal space outside of sleeve fittings with grout. 

Q. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 

penetrations.  Seal pipe penetrations with firestop materials. Refer to Section 061000 “Rough Carpentry” 
for firestopping materials.  

R. Verify final equipment locations for roughing-in. 

3.3     PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Section 23 11 00 “Facility Fuel Piping” 
and Section 23 23 00 “Refrigerant Piping”.  

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  

Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder 

alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, 

using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full 

and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe 

fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is 

specified. 
 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do 
not use pipe sections that have cracked or open welds. 
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G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding 

operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  

Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.4     PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection to 
each piece of equipment. 
 

2. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of 

dissimilar metals. 

3.5     EQUIPMENT INSTALLATION – COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not 

indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and components 

in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  

Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend 

grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.6     PAINTING 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 

procedures to match original factory finish. 

B. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor HVAC 

materials and equipment. 

C. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will 
receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood 

members. 

D. Attach to substrates as required to support applied loads. 

3.7     GROUTING 

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates, 

and anchors. 

B. Clean surfaces that will come into contact with grout. 
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C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 23 05 00 
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SECTION 23 05 29 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes the following hangers and supports for HVAC system piping and equipment: 

1. Steel pipe hangers and supports. 

2. Trapeze pipe hangers. 

3. Metal framing systems. 

4. Thermal-hanger shield inserts. 

5. Fastener systems. 

6. Pipe stands. 

7. Equipment supports. 

B. Related Sections include the following: 

1. Section 233113 "Metal Ducts” for duct hangers and supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports." 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide supports for multiple pipes, including pipe stands, capable of supporting combined weight of 

supported systems, system contents, and test water. 

B. Provide equipment supports capable of supporting combined operating weight of supported equipment and 

connected systems and components. 
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C. Provide seismic-restraint hangers and supports for piping. 

1.5 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Requirements” for all submittals. 

B. Product Data:  For the following: 

1. Steel pipe hangers and supports. 

2. Thermal-hanger shield inserts. 

3. Powder-actuated fastener systems. 

C. Shop Drawings:  Show fabrication and installation details and include calculations for the following: 

1. Trapeze pipe hangers.  Include Product Data for components. 

2. Metal framing systems.  Include Product Data for components. 

3. Pipe stands.  Include Product Data for components. 

4. Equipment supports. 

D. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 

2. AWS D1.2, "Structural Welding Code--Aluminum." 

3. AWS D1.3, "Structural Welding Code--Sheet Steel." 

4. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 

5. ASME Boiler and Pressure Vessel Code:  Section IX. 

PART II -  PRODUCTS 

2.1 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and 

Support Applications" Article for where to use specific hanger and support types. 
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B. Manufacturers: 

1. AAA Technology & Specialties Co., Inc. 

2. Bergen-Power Pipe Supports. 

3. B-Line Systems, Inc.; a division of Cooper Industries. 

4. Carpenter & Paterson, Inc. 

5. Empire Industries, Inc. 

6. Or Approved Equal. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing 

surface of piping. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural-

steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 

2.3 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels and other 

components. 

B. Manufacturers: 

1. B-Line Systems, Inc.; a division of Cooper Industries. 

2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 

3. Tolco Inc. 

4. Unistrut Corp.; Tyco International, Ltd. 

5. Or Approved Equal. 

C. Coatings:  Manufacturer's standard finish, unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
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2.4 THERMAL-HANGER SHIELD INSERTS 

A. Description:  100-psig- (690-kPa-) minimum, compressive-strength insulation insert encased in sheet metal 

shield. 

B. Manufacturers: 

1. Carpenter & Paterson, Inc. 

2. ERICO/Michigan Hanger Co. 

3. Rilco Manufacturing Company, Inc. 

4. Or Approved Equal. 

C. Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type I calcium silicate or 

ASTM C 552, Type II cellular glass with vapor barrier. 

D. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium silicate or 

ASTM C 552, Type II cellular glass. 

E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

G. Insert Length:  Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below ambient air 

temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-

out, tension, and shear capacities appropriate for supported loads and building materials where used. 

1. Manufacturers: 

a. Hilti, Inc. 

b. ITW Ramset/Red Head. 

c. Masterset Fastening Systems, Inc. 

d. Or Approved Equal. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in hardened portland cement 

concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials 

where used. 

1. Manufacturers: 
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a. B-Line Systems, Inc.; a division of Cooper Industries. 

b. Empire Industries, Inc. 

c. Hilti, Inc. 

d. Or Approved Equal. 

2.6 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural-steel shapes. 

2.7 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic 

grout; suitable for interior and exterior applications. 

1. Properties:  Non-staining, noncorrosive, and nongaseous. 

2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Section 23 11 00 “Facility Fuel Piping” and 

Section 23 23 00 “Refrigerant Piping”. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system 

Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will not have 

field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact 

with copper tubing. 

E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 
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1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of non-insulated or insulated 

stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 120 to 450 deg F (49 to 232 deg C) pipes, 

NPS 4 to NPS 16 (DN 100 to DN 400), requiring up to 4 inches (100 mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes, NPS 3/4 

to NPS 24 (DN 20 to DN 600), requiring clamp flexibility and up to 4 inches (100 mm) of insulation. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, 

install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to NPS 20 

(DN 20 to DN 500). 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, NPS 3/4 to NPS 20 

(DN 20 to DN 500), if longer ends are required for riser clamps. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, 

install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches (150 mm) for heavy loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) piping installations. 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install 

the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers 

from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction to 

attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, 

or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 

J. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping 

system Sections. 

K. Comply with MFMA-102 for metal framing system selections and applications that are not specified in 

piping system Sections. 

L. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where 

required in concrete construction. 
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3.3 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, 

clamps, and attachments as required to properly support piping from building structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of 

parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install 

intermediate supports for smaller diameter pipes as specified above for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  Weld steel 

according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on 

field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches 

(100 mm) thick in concrete after concrete is placed and completely cured.  Use operators that are 

licensed by powder-actuated tool manufacturer.  Install fasteners according to powder-actuated tool 

manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  

Install fasteners according to manufacturer's written instructions. 

F. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other 

accessories. 

G. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, 

expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments 

at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65) and larger and at changes 

in direction of piping.  Install concrete inserts before concrete is placed; fasten inserts to forms and install 

reinforcing bars through openings at top of inserts. 

K. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement 

will not be transmitted to connected equipment. 
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L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe 

deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services 

piping) are not exceeded. 

M. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with 

clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and ASME B31.9 

for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill 

interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for 

pipe NPS 4 (DN 100) and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span 

an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for 

pipe NPS 4 (DN 100) and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 0.048 inch (1.22 mm) 

thick. 

b. NPS 4 (DN 100):  12 inches (305 mm) long and 0.06 inch (1.52 mm) thick. 

3.4 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment 

above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.5 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports. 
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B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded   

because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance and quality 

of welds, and methods used in correcting welding work, and with the following: 

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

base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and contours of welded 

surfaces match adjacent contours. 

3.6 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated 

slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm). 

3.7 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after 
erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 

requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm). 

B. Touch Up:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop 

paint on miscellaneous metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 

paint to comply with ASTM A 780. 

END OF SECTION 23 05 29 
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SECTION 23 05 53 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Warning signs and labels. 

3. Pipe labels. 

4. Duct labels. 

5. Stencils. 

6. Warning tags. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

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

C. Samples:  For color, letter style, and graphic representation required for each identification material and 

device. 

D. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for 

each label. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 

devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART II -  PRODUCTS 

2.1  EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch (0.8-mm) minimum thickness, and having predrilled or 

stamped holes for attachment hardware. 

2. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 

inch (64 by 19 mm). 

3. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches 

(600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately 
larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths 

the size of principal lettering. 

4. Fasteners:  Stainless-steel rivets or self-tapping screws. 

5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 

mm) thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  Black. 

3. Background Color:  Yellow. 

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 

inch (64 by 19 mm). 

6. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches 

(600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately 
larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths 

the size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers 

where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title 

where equipment is specified. 
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D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) bond 

paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is 
indicated (plans, details, and schedules), plus the Specification Section number and title where equipment 

is specified.  Equipment schedule shall be included in operation and maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 mm) 

thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black.  

C. Background Color:  Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch 

(64 by 19 mm). 

F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 
mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger 

lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of 

principal lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification instructions. 

2.3  PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating 

service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference of pipe and 

to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as 

used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 

directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches (38 mm) high. 
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2.4  DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 mm) 

thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black.  

C. Background Color:  Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch 

(64 by 19 mm). 

F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 
mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger 

lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of 

principal lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as 

used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions, 

or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches (38 mm) high. 

2.5  STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-1/4 

inches (32 mm) for ducts; and minimum letter height of 3/4 inch (19 mm) for access panel and door labels, 

equipment labels, and similar operational instructions. 

1. Stencil Material:  Fiberboard or metal. 

2. Stencil Paint:  Exterior, gloss, acrylic enamel black unless otherwise indicated.  Paint may be in 

pressurized spray-can form. 

3. Identification Paint:  Exterior, acrylic enamel in colors according to ASME A13.1 unless otherwise 

indicated. 
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2.6  WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with 

matte finish suitable for writing. 

1. Size:  Approximately 4 by 7 inches (100 by 178 mm). 

2. Fasteners:  Brass grommet and wire. 

3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 

4. Color:  Yellow background with black lettering. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, 

including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 

3.3  EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4  PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Section 099900 "Painting and Coating". 

B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at 

Installer's option.  Install stenciled pipe labels complying with ASME A13.1, on each piping system. 

1. Identification Paint:  Use for contrasting background. 

2. Stencil Paint:  Use for pipe marking. 

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; 

accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as 

follows: 

1. Near each valve and control device. 
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2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow 

pattern is not obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of concealed piping. 

5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet (15 m) along each run.  Reduce intervals to 25 feet (7.6 m) in 

areas of congested piping and equipment. 

7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

3.5  DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes: 

1. Blue:  For cold-air supply ducts. 

2. Yellow:  For hot-air supply ducts. 

3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

4. ASME A13.1 Colors and Designs:  For hazardous material exhaust. 

B. Stenciled Duct Label Option:  Stenciled labels, showing service and flow direction, may be provided instead 

of plastic-laminated duct labels, at Installer's option, if lettering larger than 1 inch (25 mm) high is needed 

for proper identification because of distance from normal location of required identification. 

C. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet 

(15 m) in each space where ducts are exposed or concealed by removable ceiling system. 

3.6  WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where required. 

END OF SECTION 23 05 53 
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SECTION 23 07 00 

HVAC INSULATION 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. Section Includes: 

1. Insulation Materials: 

a. Flexible elastomeric. 

b. Mineral fiber. 

2. Insulating cements. 

3. Adhesives. 

4. Mastics. 

5. Lagging adhesives. 

6. Sealants. 

7. Factory-applied jackets. 

8. Field-applied fabric-reinforcing mesh. 

9. Field-applied cloths. 

10. Field-applied jackets. 

11. Tapes. 

12. Securements. 

13. Corner angles. 
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1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both 

factory and field applied, if any). 

C. Shop Drawings: 

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, flanges, valves, and specialties for each type of 

insulation. 

3. Detail application of field-applied jackets. 

4. Detail application at linkages of control devices. 

5. Detail field application for each equipment type. 

D. Samples:  For each type of insulation and jacket indicated.  Identify each Sample, describing product and 

intended use. 

1. Sample Sizes: 

a. Preformed Pipe Insulation Materials:  12 inches (300 mm) long by NPS 2 (DN 50). 

b. Sheet Form Insulation Materials:  12 inches (300 mm) square. 

c. Jacket Materials for Pipe:  12 inches (300 mm) long by NPS 2 (DN 50). 

d. Sheet Jacket Materials:  12 inches (300 mm) square. 

e. Manufacturer's Color Charts:  For products where color is specified, show the full range of 

colors available for each type of finish material. 

E. Qualification Data:  For qualified Installer. 

F. Material Test Reports:  From a qualified testing agency acceptable to the Commissioner indicating, 

interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, 

and jackets, with requirements indicated.  Include dates of tests and test methods employed. 

G. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 
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B. 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. 

C. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 

characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 

inspecting agency acceptable to the Commissioner.  Factory label insulation and jacket materials and 
adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing and 

inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or 

less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 

or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM 

standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 Section 

230529 "Hangers and Supports For HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application, and equipment 
Installer for equipment insulation application.  Before preparing ductwork Shop Drawings, establish and 

maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for 

space required for maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems. Insulation application may begin on 

segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 

PART II -  PRODUCTS 

2.1  INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 

ppm when tested according to ASTM C 871. 
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D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

E. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, 

Type I for tubular materials and Type II for sheet materials. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following: 

a. Aeroflex USA Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 

c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

d. Or Approved Equal.  

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, III with factory-applied FSK jacket.  Factory-applied jacket 

requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. CertainTeed Corp.; Duct Wrap. 

b. Johns Manville; Microlite. 

c. Knauf Insulation; Duct Wrap. 

d. Manson Insulation Inc.; Alley Wrap. 

e. Owens Corning; All-Service Duct Wrap. 

f. Or Approved Equal. 

2.2  INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following: 

a. Insulco, Division of MFS, Inc.; Triple I. 

b. P. K. Insulation Mfg. Co., Inc.; Super-Stik. 

c. GLT Products; 1900 Degree Insulation Cement 

d. Or Approved Equal. 



FMS No.     -  LNCAL15CC  

Issue Date      -  4/24/2020 

Countee Cullen Branch Library                                                                     HVAC Insulation 

Exterior Rehabilitation  23 07 00 - 5 

B. Expanded or Exfoliated Vermiculite Insulating Cement:  Provide fine finishing high temperature skim 

coating products complying with ASTM C 196. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following: 

a. Insulco, Division of MFS, Inc.; SmoothKote. 

b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote. 

c. Rock Wool Manufacturing Company; Delta One Shot. 

d. Or Approved Equal. 

2.3  ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 

itself and to surfaces to be insulated, unless otherwise indicated. 

B. Calcium Silicate Adhesive:  Fibrous, sodium-silicate-based adhesive with a service temperature range of 50 

to 800 deg F (10 to 427 deg C). 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-97. 

b. Foster Products Corporation, H. B. Fuller Company; 81-27/81-93. 

c. Marathon Industries, Inc.; 290. 

d. Mon-Eco Industries, Inc.; 22-30. 

e. Vimasco Corporation; 760. 

f. Or Approved Equal. 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements available products that may be incorporated into 

the Work include, but are not limited to, the following: 

a. Aeroflex USA Inc.; Aeroseal. 

b. Armacell LCC; 520 Adhesive. 

c. Foster Products Corporation, H. B. Fuller Company; 85-75. 
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d. RBX Corporation; Rubatex Contact Adhesive. 

e. Or Approved Equal. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-82. 

b. Foster Products Corporation, H. B. Fuller Company; 85-20. 

c. ITW TACC, Division of Illinois Tool Works; S-90/80. 

d. Marathon Industries, Inc.; 225. 

e. Mon-Eco Industries, Inc.; 22-25. 

f. Or Approved Equal. 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

E. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-82. 

b. Foster Products Corporation, H. B. Fuller Company; 85-20. 

c. ITW TACC, Division of Illinois Tool Works; S-90/80. 

d. Marathon Industries, Inc.; 225. 

e. Mon-Eco Industries, Inc.; 22-25. 

f. Or Approved Equal. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

F. PVC Jacket Adhesive:  Compatible with PVC jacket. 
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1. Products:  Subject to compliance with requirements available products that may be incorporated into 

the Work include, but are not limited to, the following  : 

a. Dow Chemical Company (The); 739, Dow Silicone. 

b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 

c. P.I.C. Plastics, Inc.; Welding Adhesive. 

d. Speedline Corporation; Speedline Vinyl Adhesive. 

e. Or Approved Equal. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4  MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-

19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-35. 

b. Foster Products Corporation, H. B. Fuller Company; 30-90. 

c. ITW TACC, Division of Illinois Tool Works; CB-50. 

d. Marathon Industries, Inc.; 590. 

e. Mon-Eco Industries, Inc.; 55-40. 

f. Vimasco Corporation; 749. 

g. Or Approved Equal. 

2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm (0.009 metric perm) at 43-mil 

(1.09-mm) dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 

4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 



FMS No.     -  LNCAL15CC  

Issue Date      -  4/24/2020 

Countee Cullen Branch Library                                                                     HVAC Insulation 

Exterior Rehabilitation  23 07 00 - 8 

5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-30. 

b. Foster Products Corporation, H. B. Fuller Company; 30-35. 

c. ITW TACC, Division of Illinois Tool Works; CB-25. 

d. Marathon Industries, Inc.; 501. 

e. Mon-Eco Industries, Inc.; 55-10. 

f. Or Approved Equal. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm (0.03 metric perm) at 35-mil (0.9-mm) dry film 

thickness. 

3. Service Temperature Range:  0 to 180 deg F (Minus 18 to plus 82 deg C). 

4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 

5. Color:  White. 

D. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-10. 

b. Foster Products Corporation, H. B. Fuller Company; 35-00. 

c. ITW TACC, Division of Illinois Tool Works; CB-05/15. 

d. Marathon Industries, Inc.; 550. 

e. Mon-Eco Industries, Inc.; 55-50. 

f. Vimasco Corporation; WC-1/WC-5. 

g. Or Approved Equal. 

2. Water-Vapor Permeance:  ASTM F 1249, 3 perms (2 metric perms) at 0.0625-inch (1.6-mm) dry 

film thickness. 
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3. Service Temperature Range:  Minus 20 to plus 200 deg F (Minus 29 to plus 93 deg C). 

4. Solids Content:  63 percent by volume and 73 percent by weight. 

5. Color:  White. 

2.5  LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation 

materials, jackets, and substrates. 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-52. 

b. Foster Products Corporation, H. B. Fuller Company; 81-42. 

c. Marathon Industries, Inc.; 130. 

d. Mon-Eco Industries, Inc.; 11-30. 

e. Vimasco Corporation; 136. 

f. Or Approved Equal. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant 

lagging cloths over duct, equipment, and pipe insulation. 

3. Service Temperature Range:  Minus 50 to plus 180 deg F (Minus 46 to plus 82 deg C). 

4. Color:  White. 

2.6  SEALANTS 

A. Joint Sealants: 

B. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; CP-76-8. 

b. Foster Products Corporation, H. B. Fuller Company; 95-44. 

c. Marathon Industries, Inc.; 405. 

d. Mon-Eco Industries, Inc.; 44-05. 
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e. Vimasco Corporation; 750. 

f. Or Approved Equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C). 

5. Color:  Aluminum. 

6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Provide products conforming to the following performance requirements: 

a. Materials shall be compatible with insulation materials, jackets, and substrates. 

b. Fire- and water-resistant, flexible, elastomeric sealant. 

c. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C). 

d. Color:  White. 

e. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7  FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 

jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 

ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable 

protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 

ASTM C 1136, Type II. 

2.8  FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric for Duct: Provide products conforming to the following performance 

requirements: 
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1. Approximately 6 oz./sq. yd. (203 g/sq. m) with a thread count of 5 strands by 5 strands/sq. inch (2 

strands by 2 strands/sq. mm) for covering equipment. 

B. Woven Polyester Fabric:  Provide products conforming to the following performance requirements: 

1. Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 10 strands by 10 strands/sq. inch (4 

strands by 4 strands/sq. mm), in a Leno weave, for duct, equipment, and pipe. 

2.9  FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric:  Provide products conforming to the following performance requirements:  

1. Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd. 

(271 g/sq. m). 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. Metal Jacket: 

1. Products:  Subject to compliance with requirements,  available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products, Division of ITW; Metal Jacketing Systems. 

b. PABCO Metals Corporation; Surefit. 

c. RPR Products, Inc.; Insul-Mate. 

d. Or Approved Equal. 

2. Aluminum Jacket:  Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 5005, 

Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing.     

b. Finish and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Indoor Applications:   1-mil- (0.025-mm-) thick, heat-bonded 

polyethylene and kraft paper    3-mil- (0.075-mm-) thick, heat-bonded polyethylene and kraft 

paper    2.5-mil- (0.063-mm-) thick Polysurlyn. 

d. Moisture Barrier for Outdoor Applications:   3-mil- (0.075-mm-) thick, heat-bonded 

polyethylene and kraft paper    2.5-mil- (0.063-mm-) thick Polysurlyn  . 

e. Factory-Fabricated Fitting Covers: 
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1) Same material, finish, and thickness as jacket. 

2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

2.11 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 

with ASTM C 1136. 

1. Products:  Subject to compliance with requirements,  available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835. 

b. Compac Corp.; 104 and 105. 

c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

e. Or Approved Equal. 

2. Width:  3 inches (75 mm). 

3. Thickness:  11.5 mils (0.29 mm). 

4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C 1136. 
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1. Products:  Subject to compliance with requirements available products that may be incorporated into 

the Work include, but are not limited to, the following  : 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 

b. Compac Corp.; 110 and 111. 

c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK. 

d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ. 

e. Or Approved Equal. 

2. Width:  3 inches (75 mm). 

3. Thickness:  6.5 mils (0.16 mm). 

4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 

7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable 

for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements available products that may be incorporated into 

the Work include, but are not limited to, the following  : 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555. 

b. Compac Corp.; 130. 

c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape. 

d. Venture Tape; 1506 CW NS. 

e. Or Approved Equal. 

2. Width:  2 inches (50 mm). 

3. Thickness:  6 mils (0.15 mm). 

4. Adhesion:  64 ounces force/inch (0.7 N/mm) in width. 

5. Elongation:  500 percent. 
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6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements,  available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 

b. Compac Corp.; 120. 

c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF. 

d. Venture Tape; 3520 CW. 

e. Or Approved Equal. 

2. Width:  2 inches (50 mm). 

3. Thickness:  3.7 mils (0.093 mm). 

4. Adhesion:  100 ounces force/inch (1.1 N/mm) in width. 

5. Elongation:  5 percent. 

6. Tensile Strength:  34 lbf/inch (6.2 N/mm) in width. 

2.12 SECUREMENTS 

A. Bands: 

1. Products:  Subject to compliance with requirements,  available products that may be incorporated 

into the Work include, but are not limited to, the following  : 

a. Childers Products; Bands. 

b. PABCO Metals Corporation; Bands. 

c. RPR Products, Inc.; Bands. 

d. Or Approved Equal. 

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type  304 or Type 316  ; 0.015 inch (0.38 

mm) thick,  1/2 inch (13 mm)    3/4 inch (19 mm)   wide with  wing seal    closed seal    wing or 

closed seal  . 

3. Aluminum:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 

inch (0.51 mm) thick,  1/2 inch (13 mm)  wide with  wing seal    closed seal    wing or closed seal. 
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4. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to accept metal 

bands.  Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for capacitor-

discharge welding,  0.106-inch- (2.6-mm-), or 0.135-inch- (3.5-mm-)   diameter shank, length to suit 

depth of insulation indicated. 

a. Products:  Subject to compliance with requirements available products that may be 

incorporated into the Work include, but are not limited to, the following  : 

1) AGM Industries, Inc.; CWP-1. 

2) GEMCO; CD. 

3) Midwest Fasteners, Inc.; CD. 

4) Nelson Stud Welding; TPA, TPC, and TPS. 

5) Or Approved Equal. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for 

capacitor-discharge welding,  0.106-inch- (2.6-mm-)    0.135-inch- (3.5-mm-)   diameter shank, 
length to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galvanized carbon-steel 

washer. 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following  : 

1) AGM Industries, Inc.; CWP-1. 

2) GEMCO; Cupped Head Weld Pin. 

3) Midwest Fasteners, Inc.; Cupped Head. 

4) Nelson Stud Welding; CHP. 

5) Or Approved Equal. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to projecting 
spindle that is capable of holding insulation, of thickness indicated, securely in position indicated 

when self-locking washer is in place.  Comply with the following requirements: 

a. Products:  Subject to compliance with requirements available products that may be 

incorporated into the Work include, but are not limited to, the following : 

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T. 
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2) GEMCO; Perforated Base. 

3) Midwest Fasteners, Inc.; Spindle. 

4) Or Approved Equal. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 inches 

(50 mm) square. 

c. Spindle:   Copper- or zinc-coated, low carbon steel, Aluminum    steel, fully annealed, 0.106-

inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability to 
bond insulation hanger securely to substrates indicated without damaging insulation, hangers, 

and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in position 

indicated when self-locking washer is in place.  Comply with the following requirements: 

a. Products:  Subject to compliance with requirements available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) GEMCO; Nylon Hangers. 

2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 

3) Simpson Strong-Tie 

4) Or Approved Equal.  

b. Baseplate:  Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2 inches (38 mm) in 

diameter. 

c. Spindle:  Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches (63 mm). 

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability to 

bond insulation hanger securely to substrates indicated without damaging insulation, hangers, 

and substrates. 

5. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is capable of 

holding insulation, of thickness indicated, securely in position indicated when self-locking washer is 

in place.  Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following  : 

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series TSA. 
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2) GEMCO; Press and Peel. 

3) Midwest Fasteners, Inc.; Self Stick. 

4) Or Approved Equal. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 inches (50 mm) 

square. 

c. Spindle:   Copper- or zinc-coated, low carbon steel, Aluminum,    Stainless steel, fully 

annealed, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

d. Adhesive-backed base with a peel-off protective cover. 

6. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-) thick,  

galvanized-steel, aluminum, stainless-steel   sheet, with beveled edge sized as required to hold 

insulation securely in place but not less than 1-1/2 inches (38 mm) in diameter. 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following  : 

1) AGM Industries, Inc.; RC-150. 

2) GEMCO; R-150. 

3) Midwest Fasteners, Inc.; WA-150. 

4) Nelson Stud Welding; Speed Clips. 

5) Or Approved Equal. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure 

permanent retention of cap in exposed locations. 

7. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-
) thick nylon sheet, with beveled edge sized as required to hold insulation securely in place but not 

less than 1-1/2 inches (38 mm) in diameter. 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following  : 

1) GEMCO. 

2) Midwest Fasteners, Inc. 

3) Sound Acoustic Solutions 

4) Or Approved Equal. 
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C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel or Monel. 

D. Wire:   0.080-inch (2.0-mm) nickel-copper alloy, 0.062-inch (1.6-mm) soft-annealed, stainless steel, 

0.062-inch (1.6-mm) soft-annealed, galvanized steel  . 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, the following  : 

a. C & F Wire. 

b. Childers Products. 

c. PABCO Metals Corporation. 

d. RPR Products, Inc. 

e. Or Approved Equal. 

2.13 CORNER ANGLES 

A. Aluminum Corner Angles:  0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 mm), aluminum 

according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 5005; Temper H-14. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2  EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 

affecting performance of insulation application. 

1. Verify that systems and equipment to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

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

3.3  PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 

affect insulation application. Before insulating, apply a corrosion coating to insulated surfaces as follows: 

1. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 deg F (0 and 

149 deg C) with an epoxy coating.  Consult coating manufacturer for appropriate coating materials 

and application methods for operating temperature range. 
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B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-

steel surfaces, use demineralized water. 

3.4  GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of 

voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and 

specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each 

item of equipment, duct system, and pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories 

that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. 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. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from 
point of attachment to supported item to point of attachment to structure.  Taper and seal ends at 

attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation 

inserts with adhesive or sealing compound recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 

arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film 

thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
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2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as insulation 
jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 

inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  Install insulation with longitudinal 

seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward 

clinching staples along edge at  2 inches (50 mm)  o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain 

vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 

adjacent to duct and pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to 

thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches 

at least 4 inches (100 mm) beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 

P. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Manholes. 

5. Handholes. 

6. Cleanouts. 

3.5  PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install 

insulation continuously through walls and partitions. 

3.6  FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in 

insulation that allow passage of air to surface being insulated. 
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1. Secure insulation to valves and specialties and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.7  MINERAL-FIBER INSULATION INSTALLATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 

percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-

weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along longitudinal 

centerline of duct.  Space 3 inches (75 mm) maximum from insulation end joints, and 16 inches 

(400 mm) o.c. 

b. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

c. Do not overcompress insulation during installation. 

d. Impale insulation over pins and attach speed washers. 

e. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken 
vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 

2 inches (50 mm) from 1 edge and 1 end of insulation segment.  Secure laps to adjacent insulation 

section with 1/2-inch (13-mm) outward-clinching staples, 1 inch (25 mm) 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 (10 deg C) at 18-foot 
(5.5-m) intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 

pattern over insulation face, along butt end of insulation, and over the surface.  Cover 

insulation face and surface to be insulated a width equal to 2 times the insulation thickness but 

not less than 3 inches (75 mm). 

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end joints.  At 

end joints, secure with steel bands spaced a maximum of 18 inches (450 mm) o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each 
surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to 

fit the elbow. 
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7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- 
(150-mm-) wide strips of same material used to insulate duct.  Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c. 

B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 

percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-

weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along longitudinal 

centerline of duct.  Space 3 inches (75 mm) maximum from insulation end joints, and 16 inches 

(400 mm) o.c. 

b. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

c. Do not overcompress insulation during installation. 

d. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken 

vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 
2 inches (50 mm) from 1 edge and 1 end of insulation segment.  Secure laps to adjacent insulation 

section with 1/2-inch (13-mm) outward-clinching staples, 1 inch (25 mm) 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 (10 deg C) at 18-foot 

(5.5-m) intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface.  Cover 

insulation face and surface to be insulated a width equal to 2 times the insulation thickness but 

not less than 3 inches (75 mm). 

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- 

(150-mm-) wide strips of same material used to insulate duct.  Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c. 
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3.8  FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-

applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 

2. Install lap or joint strips with same material as jacket. 

3. Secure jacket to insulation with manufacturer's recommended adhesive. 

4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-) wide joint 

strips at end joints. 

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

3.9  FINISHES 

A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint 

jacket with paint system identified below and as specified in Division 9 Section 099900 “Painting and 

Coating”. 

1. Flat Acrylic Finish:   Two finish coats over a primer that is compatible with jacket material and 

finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 

manufacturer's recommended protective coating. 

C. Color:  Final color as selected by the Commissioner.  Vary first and second coats to allow visual 

inspection of the completed Work. 

3.10  FIELD QUALITY CONTROL 

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

B. Perform tests and inspections. 

C. Tests and Inspections: 
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1. Inspect ductwork, randomly selected by Commissioner, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to two 

location(s) for each duct system defined in the "Duct Insulation Schedule, General" Article. 

2. Inspect field-insulated equipment, randomly selected by Commissioner, by removing field-applied 

jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be 
limited to two location(s) for each type of equipment.  For large equipment, remove only a portion 

adequate to determine compliance. 

D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance 

with requirements. 

3.11 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply air. 

B. Items not insulated: 

1. Factory-insulated flexible ducts. 

2. Factory-insulated plenums and casings. 

3. Flexible connectors. 

4. Vibration-control devices. 

5. Factory-insulated access panels and doors. 

3.12 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed rectangular, supply-air duct insulation shall be one of the following:   

1. Mineral-Fiber blanket: 1-1/2” thick and 0.750-lb/cu. ft. nominal density. 

2. Mineral-Fiber board: 1-1/2” thick and  2-lb/cu. ft nominal density.  

B. Concealed rectangular, return-air duct insulation shall be one of the following:   

1. Mineral-Fiber blanket: 1-1/2” thick and 0.750-lb/cu. ft. nominal density. 

2. Mineral-Fiber board: 1-1/2” thick and  2-lb/cu. ft nominal density.  

C. Exposed rectangular, supply-air duct insulation shall be one of the following:   

1. Mineral-Fiber blanket: 1-1/2” thick and 0.750-lb/cu. ft. nominal density. 

2. Mineral-Fiber board: 1-1/2” thick and  2-lb/cu. ft nominal density.  
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D. Exposed rectangular, return-air duct insulation shall be one of the following:   

1. Mineral-Fiber blanket: 1-1/2” thick and 0.750-lb/cu. ft. nominal density. 

2. Mineral-Fiber board: 1-1/2” thick and  2-lb/cu. ft nominal density.  

3.13 PIPING INSULATION SCHEDULE, GENERAL 

A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping 
system and pipe size range.  If more than one material is listed for a piping system, selection from 

materials listed is Contractor's option. 

3.14 INDOOR PIPING INSULATION SCHEDULE 

A. Refrigerant suction and hot-gas piping: 

1.   Insulation shall be one of the following: 

a. Flexible Elastomeric: 1” thick. 

2. Condensate and equipment drain water below 60 Deg F 

all pipe size shall be one of the following: 

a. Flexible Elastomeric: 1” thick. 

b. Mineral-Fiber, Preformed Pipe, Type I: 1” thick  

3.15 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied 

jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor’s option.     

C. Piping Concealed: 

1. PVC 20 mils thick.  

END OF SECTION 23 07 00 
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SECTION 23 11 00 

FACILITY FUEL PIPING 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

B. This Section includes fuel gas piping, specialties, and accessories within the building. 

1.2 PROJECT CONDITIONS 

A. Gas System Pressure:  One pressure range.  More than 0.5 psig (3.45 kPa) but not more than 2.0 psig 

(13.8 kPa). 

B. Gas System Pressures:  Two pressure ranges.  Primary pressure is more than 0.5 psig (3.45 kPa) but not 

more than 2.0 psig (13.8 kPa), and is reduced to secondary pressure of 0.5 psig (3.45 kPa) or less. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data: 

1. Metallic, stainless-steel tubing systems.  Include associated components gas piping associated with 

RTU-1 on roof. 

C. Shop Drawings:  For fuel gas piping.   

D. Field quality-control test reports. 

E. Operation and maintenance data. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 

by a testing agency acceptable to the Commissioner, and marked for intended use. 

C. ANSI Standard:  Comply with ANSI Z223.1, "National Fuel Gas Code." 

D. FMG Standard:  Provide components listed in FMG's "Fire Protection Approval Guide" if specified to be 

FMG approved. 
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E. IAS Standard:  Provide components listed in IAS's "Directory of A. G. A. and C. G. A Certified Appliances 

and Accessories" if specified to be IAS listed. 

F. UL Standard:  Provide components listed in UL's "Gas and Oil Equipment Directory" if specified to be UL 

listed. 

1.5 COORDINATION 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the City of New York unless 

permitted under the following conditions and then only after arranging to provide temporary utility services 

according to requirements indicated: 

1. Notify Commissioner not less than two days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without written permission from the Commissioner.  

PART II -  PRODUCTS 

2.1 PIPING MATERIALS 

A. Corrugated, Stainless-steel Tubing Systems:  Comply with AGA LC 1 and include the following: 

1. Tubing:  Corrugated stainless steel with plastic jacket or coating. 

2. Fittings:  Copper alloy with ends made to fit corrugated tubing.  Include ends with threads according 

to ASME B1.20.1 if connection to threaded pipe or fittings is required. 

3. Striker Plates:  Steel, designed to protect tubing from penetrations. 

B. Steel Pipe:  ASTM A 53; Type E or S; Grade B; Schedule 40; black. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with threaded ends 

according to ASME B1.20.1. 

2. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded 

ends according to ASME B1.20.1. 

3. Cast-Iron Flanges and Flanged Fittings:  ASME B16.1, Class 125. 

4. Steel Welding Fittings:  ASME B16.9, wrought steel or ASME B16.11, forged steel. 

5. Steel Threaded Fittings:  ASME B16.11, forged steel with threaded ends according to 

ASME B1.20.1. 

6. Joint Compound and Tape:  Suitable for natural gas. 

7. Steel Flanges and Flanged Fittings:  ASME B16.5. 
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8. Gasket Material:  Thickness, material, and type suitable for natural gas. 

C. Transition Fittings:  Type, material, and end connections to match piping being joined. 

D. Common Joining Materials:  Refer to Division 22 Section 221413 "Facility Storm Drainage Piping" for 

joining materials not in this Section. 

2.2 PROTECTIVE COATING 

A. Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating for use in corrosive 

atmosphere with yellow color and pipe identification with applicable nominal sizes.  

2.3 SPECIALTIES 

A. Flexible Connectors:  ANSI Z21.24, copper alloy. 

B. Quick-Disconnect Devices:  ANSI Z21.41, convenience outlets and matching plug connector. 

2.4 VALVES 

A. Valves, NPS 2 (DN 50) and Smaller:  Threaded ends according to ASME B1.20.1 for pipe threads. 

B. Valves, NPS 2-1/2 (DN 65) and Larger:  Flanged ends according to ASME B16.5 for steel flanges and 

according to ASME B16.24 for copper and copper-alloy flanges. 

C. Appliance Connector Valves:  ANSI Z21.15 and IAS listed. 

D. Gas Stops:  Bronze body with AGA stamp, plug type with bronze plug and flat or square head, ball type 

with chrome-plated brass ball and lever handle, or butterfly valve with stainless-steel disc and fluorocarbon 

elastomer seal and lever handle; 2-psig (13.8-kPa) minimum pressure rating. 

E. Gas Valves, NPS 2 (DN 50) and Smaller:  ASME B16.33 and IAS-listed bronze body and 125-psig (860-

kPa) pressure rating. 

1. Manufacturers: 

a. ASCO General Controls. 

b. Eaton Corp.; Controls Div. 

c. Honeywell, Inc. 

d.     Johnson Controls, Inc. 

e.     Or approved equal 
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PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 PIPING APPLICATIONS 

A. Use flanges, unions, transition, and special fittings in applications below, unless otherwise indicated. 

1. NPS 1/2 (DN 15) and Smaller - Steel pipe: malleable-iron threaded fittings, and threaded joints. 

2. NPS 1/2 (DN 15) and Smaller - Soft copper tube: copper fittings, and brazed joints. 

3. NPS 1/2 (DN 15) and Smaller - Corrugated: stainless-steel tubing system and threaded joints. 

4. NPS 3/4 and NPS 1 (DN 20 and DN 25) - Steel pipe: malleable-iron threaded fittings, and threaded 

joints. 

5. NPS 3/4 and NPS 1 (DN 20 and DN 25) - Soft copper tube: copper fittings, and brazed joints. 

6. NPS 3/4 and NPS 1 (DN 20 and DN 25) - Corrugated: stainless-steel tubing system and threaded 

joints. 

7. NPS 1-1/4 to NPS 4 (DN 32 to DN 100) - Steel pipe: malleable-iron threaded fittings, and threaded 

joints. 

8. NPS 1-1/4 to NPS 4 (DN 32 to DN 100) - Steel pipe: steel welding fittings, and welded joints. 

9. Larger Than NPS 4 (DN 100) - Steel pipe: steel welding fittings, and welded joints. 

3.3 INSTALLATION 

A. Refer to Division 22 Section 221413 "Facility Storm Drainage Piping" for basic piping installation 

requirements and piping joint construction. 

B. Concealed Locations:  Except as specified below, install concealed gas piping in airtight conduit constructed 
of Schedule 40, seamless, black steel pipe with welded joints.  Vent conduit to outside and terminate with 

screened vent cap. 

1. Above-Ceiling Locations:  Gas piping may be installed in accessible spaces, subject to approval of 

the Commissioner, whether or not such spaces are used as plenums.  Do not locate valves above 

ceilings. 

2. In Partitions:  Do not install concealed piping in solid partitions.  Protect tubing from physical 

damage when installed inside partitions or hollow walls. 

3. In Walls:  Gas piping with welded joints and protective wrapping specified in "Protective Coating" 

Article in Part 2 may be installed in masonry walls, subject to approval of the Commissioner.  
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4. Prohibited Locations:  Do not install gas piping in or through circulating air ducts, trash chutes, 

chimneys or gas vents (flues), ventilating ducts, or elevator shafts. 

C. Drips and Sediment Traps:  Install drips at points where condensate may collect.  Include outlets of service 

meters.  Locate where readily accessible for cleaning and emptying.  Do not install where condensate would 

be subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use 

minimum-length nipple of 3 pipe diameters, but not less than 3 inches (75 mm) long, and same size as 

connected pipe.  Install with space between bottom of drip and floor for removal of plug or cap. 

D. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in 

floor channels, unless indicated to be exposed to view. 

E. Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers. 

F. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down. 

G. Connect branch piping from top or side of horizontal piping. 

H. Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at final connection to each piece 

of equipment, and elsewhere as indicated.  Unions are not required on flanged devices. 

I. Install corrugated, stainless-steel tubing system according to manufacturer's written instructions.  Include 

striker plates to protect tubing from puncture where tubing is restrained and cannot move. 

J. Install flanges on valves, specialties, and equipment having NPS 2-1/2 (DN 65) and larger connections. 

K. Install vent piping for gas pressure regulators and gas trains, extend outside building, and vent to 

atmosphere.  Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant insect 

screens in large end. 

3.4 HANGERS AND SUPPORTS 

A. Refer to Division 220529 Section "Hangers and Supports for Plumbing Piping and Equipment" for pipe 

hanger and support devices. 

B. Roof Support for piping as per following manufacturer: 

1. Mifab 

2. Green Link 

3. Rubber Triangle 

4. Or Approved Equal 

C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes: 
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1. NPS 1 (DN 25) and Smaller:  Maximum span, 96 inches (2438 mm); minimum rod size, 3/8 inch 

(10 mm). 

2. NPS 1-1/4 (DN 32):  Maximum span, 108 inches (2743 mm); minimum rod size, 3/8 inch (10 mm). 

3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  Maximum span, 108 inches (2743 mm);  minimum rod 

size, 3/8 inch (10 mm). 

4. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90):  Maximum span, 10 feet (3 m); minimum rod size, 1/2 

inch (13 mm). 

5. NPS 4 (DN 100) and Larger:  Maximum span, 10 feet (3 m); minimum rod size, 5/8 inch (16 mm). 

D. Install hangers for horizontal corrugated, stainless-steel tubing with the following maximum spacing and 

minimum rod sizes: 

1. NPS 3/8 and NPS 1/2 (DN 10 and DN 15):  Maximum span, 48 inches (1219 mm); minimum rod 

size, 3/8 inch (10 mm). 

2. NPS 3/4 and NPS 1 (DN 20 and DN 25):  Maximum span, 72 inches (1829 mm); minimum rod size, 

3/8 inch (10 mm). 

3. Option:  Support tubing from structure according to manufacturer's written instructions. 

3.5 CONNECTIONS 

A. Install piping adjacent to appliances to allow service and maintenance.  Connect piping to appliances using 

gas with shutoff valves and unions.  Install valve upstream from and within 72 inches (1800 mm) of each 

appliance.  Install union downstream from valve. 

3.6 FIELD QUALITY CONTROL 

A. Inspect, test, and purge piping according to ANSI Z223.1, Part 4 "Inspection, Testing, and Purging," to be 
approved by the Commissioner. Repair leaks and defects with new materials and retest system until 

satisfactory results are obtained. 

END OF SECTION 23 11 00 
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SECTION 23 23 00 

REFRIGERANT PIPING 

PART I - GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes refrigerant piping used for air-conditioning applications. 

1.3 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications:  300 psig (2068 kPa). 

2. Hot-Gas and Liquid Lines:  535 psig (3689 kPa). 

1.4 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include pressure drop, 

based on manufacturer's test data, for the following: 

1. Thermostatic expansion valves. 

2. Solenoid valves. 

3. Hot-gas bypass valves. 

4. Filter dryers. 

5. Strainers. 

6. Pressure-regulating valves. 

C. Shop Drawings:  Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes, 

flow capacities, valve arrangements and locations, slopes of horizontal runs, oil traps, double risers, wall 

and floor penetrations, and equipment connection details.  Show interface and spatial relationships between 

piping and equipment. 
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1. Shop Drawing Scale: 1/4 inch equals 1 foot (1:50). 

2. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design actual piping 

layout, including oil traps, double risers, specialties, and pipe and tube sizes to accommodate, as a 

minimum, equipment provided, elevation difference between compressor and evaporator, and length 

of piping to ensure proper operation and compliance with warranties of connected equipment. 

D. Welding certificates. 

E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For refrigerant valves and piping specialties to include in maintenance 

manuals. 

1.5 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel Code:  

Section IX, "Welding and Brazing Qualifications." 

C. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

D. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.6 PRODUCT STORAGE AND HANDLING 

A. Store piping in a clean and protected area with end caps in place to ensure that piping interior and exterior 

are clean when installed. 

1.7 COORDINATION 

A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations.   

PART II - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 88, Type K or L (ASTM B 88M, Type A or B). 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper socket fittings 

on copper pipe. 

E. Brazing Filler Metals:  AWS A5.8. 
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F. Flexible Connectors: 

1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket. 

2. End Connections:  Socket ends. 

3. Offset Performance:  Capable of minimum 3/4-inch (20-mm) misalignment in minimum 7-inch- 

(180-mm-) long assembly. 

4. Pressure Rating:  Factory test at minimum 500 psig (3450 kPa). 

5. Maximum Operating Temperature:  250 deg F (121 deg C). 

2.2 REFRIGERANTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Atofina Chemicals, Inc. 

2. DuPont Company; Fluorochemicals Div. 

3. Honeywell, Inc.; Genetron Refrigerants. 

4. INEOS Fluor Americas LLC. 

5. Or Approved Equal. 

B. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane. 

PART III - EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 (DN 40) and Smaller for Conventional Air-Conditioning Applications:  Copper, 

Type L, and wrought-copper fittings with brazed joints. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; 

indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 

sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved 

on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 



FMS No.     -  LNCAL15CC  

Issue Date          4/24/2020 

 

 

 Countee Cullen Branch Library                  Refrigerant Piping 

Exterior Rehabilitation  23 23 00 - 4 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service 

areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 

parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating pressure. 

J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings. 

K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and specialties in 

accessible locations to allow for service and inspection.   

L. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury. 

M. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 

3. Install traps and double risers to entrain oil in vertical runs. 

4. Liquid lines may be installed level. 

N. When brazing remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing, 

and accessible internal parts of refrigerant specialties.  Do not apply heat near expansion-valve bulb. 

O. Install pipe sleeves at penetrations in exterior walls and floor assemblies. 

P. Seal penetrations through fire and smoke barriers. 

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for 

insulation installation. 

R. Install sleeves through floors, walls, or ceilings, sized to permit installation of full-thickness insulation. 

S. Seal pipe penetrations through exterior walls according to Section 079200 "Joint Sealants" for materials and 

methods. 
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T. Identify refrigerant piping and valves according to Section 220553 “Identification of Plumbing Piping and 

Equipment". 

3.4          PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent 

scale formation. 

D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube." 

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper pipe. 

2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

E. Welded Joints:  Construct joints according to AWS D10.12/D10.12M. 

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install 

gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.5 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor products are specified in Division 23 Section 230529 "Hangers and Supports 

for HVAC Piping and Equipment". 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m) long. 

2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6 m) or longer. 

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, supported 

on a trapeze. 

4. Spring hangers to support vertical runs. 

5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 

1. NPS 1/2 (DN 15):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch (6.4 mm). 

3.6          FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
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B. Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 

2. Test refrigerant piping, specialties, and receivers.  Isolate compressor, condenser, evaporator, and 

safety devices from test pressure if they are not rated above the test pressure. 

3. Test high- and low-pressure side piping of each system separately at not less than the pressures 

indicated in Part 1 "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 

b. System shall maintain test pressure at the manifold gage throughout duration of test. 

c. Test joints and fittings with electronic leak detector or by brushing a small amount of soap and 

glycerin solution over joints. 

d. Remake leaking joints using new materials, and retest until satisfactory results are achieved. 

END OF SECTION 23 23 00 
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SECTION 23 31 13 

METAL DUCTS 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 

2. Sheet metal materials. 

3. Sealants and gaskets. 

4. Hangers and supports. 

5. Seismic-restraint devices. 

B. Related Sections: 

1. Division 23 Section 23 33 00 "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and 

hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads and stresses 

within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible". 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 

62.1-2013. 

1.4 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For each type of the following products: 
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1. Liners and adhesives. 

2. Sealants and gaskets. 

3. Seismic-restraint devices. 

C. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and 

attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 

3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 

4. Elevation of top of ducts. 

5. Dimensions of main duct runs from building grid lines. 

6. Fittings. 

7. Reinforcement and spacing. 

8. Seam and joint construction. 

9. Penetrations through fire-rated and other partitions. 

10. Equipment installation based on equipment being used on Project. 

11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels. 

12. Hangers and supports, including methods for duct and building attachment and vibration isolation. 

D. 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. 

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: 
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a. Lighting fixtures. 

b. Air outlets and inlets. 

c. Speakers. 

d. Access panels. 

e. Perimeter moldings. 

E. Welding certificates. 

F. Field quality-control reports. 

1.5  QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

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

Welding Code - Steel," for hangers and supports.    "Sheet Metal Welding Code," for duct joint and seam 

welding.   

C. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 

2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

D. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2013, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and System Start-Up." 

E. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2013, Section 6.4.4 - 

"HVAC System Construction and Insulation." 

PART II -  PRODUCTS 

2.1  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 1-4, "Transverse (Girth) 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 1-5, "Longitudinal Seams - Rectangular Ducts," for static-pressure 
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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 2, "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." 

2.2 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:   G90 (Z275). 

2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts. 

D. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct 

Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D, No. 3, or 

No. 4 as indicated in the "Duct Schedule" Article. 

E. Aluminum Sheets:  Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14 temper; with mill finish 

for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view. 

F. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or less; 

3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm). 

2.3 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. Two-Part Tape Sealing System: 

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator 

to react exothermically with tape to form hard, durable, airtight seal. 

2. Tape Width: 6 inches (152 mm). 

3. Sealant:  Modified styrene acrylic. 
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4. Water resistant. 

5. Mold and mildew resistant. 

6. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive and negative. 

7. Service:  Indoor and outdoor. 

8. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum. 

10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

C. 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 (2500 Pa), 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. 

D. Solvent-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 

2. Base:  Synthetic rubber resin. 

3. Solvent:  Toluene and heptane. 

4. Solids Content:  Minimum 60 percent. 

5. Shore A Hardness:  Minimum 60. 
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6. Water resistant. 

7. Mold and mildew resistant. 

8. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

9. VOC:  Maximum 395 g/L. 

10. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive or negative. 

11. Service:  Indoor or outdoor. 

12. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum sheets. 

E. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 

2. Type:  S. 

3. Grade:  NS. 

4. Class:  25. 

5. Use:  O. 

6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

G. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per sq. m at 250 

Pa) and shall be rated for 10-inch w.g. (2500-Pa) static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting 

spigots. 

2.4  HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 
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B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum 

Hanger Sizes for Round Duct." 

C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

D. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 

E. 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. 

F. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 

materials. 

G. 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. 

PART III –  EXECUTION 

3.1  EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2  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 ducts with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 

connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to 

building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 

elements of building. 
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G. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures. 

I. 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 (38 mm). 

J. 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. 

K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with 

SMACNA's "Duct Cleanliness for New Construction Guidelines."   

3.3 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." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and Lower:  Seal 

Class C. 

3. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500 Pa):  Seal 

Class B. 

4. Conditioned Space, Exhaust Ducts:  Seal Class B. 

5. Conditioned Space, Return-Air Ducts:  Seal Class C. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers 

and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate 

for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more 

than 4 inches (100 mm) thick. 
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4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less 

than 4 inches (100 mm) thick. 

5. 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 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger 

Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches (610 

mm) of each elbow and within 48 inches (1200 mm) 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 (5 m). 

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. 

3.5  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. 

3.6 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  
Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and 

application requirements are specified in Division 9 Section 099000 “Painting and Coating”. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each 

test. 

2. Test the following systems: 

a. Supply Ducts with a Pressure Class of 2-Inch wg (500 Pa) or Higher:  Test representative duct 

sections, selected by Commissioner from sections installed,   totaling no less than 100 percent 

of total installed duct area for each designated pressure class. 
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b. Return Ducts with a Pressure Class of 2-Inch wg (500 Pa) or Higher:  Test representative duct 

sections, selected by Commissioner from sections installed,   totaling no less than 100 percent 

of total installed duct area for each designated pressure class. 

c. Exhaust Ducts with a Pressure Class of 2-Inch wg (500 Pa) or Higher:  Test representative duct 

sections, selected by Commissioner from sections installed,   totaling no less than 100 percent 

of total installed duct area for each designated pressure class. 

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for 

compliance with test requirements. 

4. Test for leaks before applying external insulation. 

5. Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  

If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not 

pressurize systems above maximum design operating pressure. 

6. Give  seven  days' advance notice for testing. 

C. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

2. Test sections of metal duct system, chosen randomly by Commissioner, for cleanliness according to 

"Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems." 

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not 

exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.8  DUCT CLEANING 

A. Clean new and existing duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if required for 

cleaning access.  Provide insulated panels for insulated or lined duct.  Patch insulation and liner as 
recommended by duct liner manufacturer.  Comply with Section 233300 "Air Duct Accessories" for 

access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 

3. Remove and reinstall ceiling to gain access during the cleaning process. 
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C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent 

collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC 

system, and locate exhaust downwind and away from air intakes and other points of entry into 

building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return 

plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash 

systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter 

sections, and condensate collectors and drains. 

4. Coils and related components. 

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical 

equipment rooms. 

6. Supply-air ducts, dampers, actuators, and turning vanes. 

7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within 

duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect vacuum 

device to downstream end of duct sections so areas being cleaned are under negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging 

integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.  
Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable 

material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils 

with clean water to remove latent residues and cleaning materials; comb and straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
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7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  

Apply antimicrobial agents according to manufacturer's written instructions after removal of surface 

deposits and debris. 

3.9 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel. 

B. Supply Ducts: 

1. Ducts Connected to Terminal Units: 

a. Pressure Class:  Positive 2-inch wg (500 Pa). 

b. Minimum SMACNA Seal Class: C. 

c. SMACNA Leakage Class for Rectangular:   12. 

C. Return Ducts: 

D. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class:  Negative 2-inch wg (500 Pa). 

b. Minimum SMACNA Seal Class:  C if negative pressure, and A if positive pressure. 

c. SMACNA Leakage Class for Rectangular:   12. 

E. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:   Galvanized steel or carbon steel coated with zinc-chromate primer. 

2. PVC-Coated Ducts: 

a. Exposed to Airstream:  Match duct material. 

b. Not Exposed to Airstream:   Match duct material. 

F. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 2-2, "Rectangular Elbows." 

a. Velocity 1000 fpm (5 m/s) or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
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2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes. 

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, 

"Vane Support in Elbows." 

c. Velocity 1500 fpm (7.6 m/s) or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, 

"Vane Support in Elbows." 

2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 2-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, "Vane 

Support in Elbows." 

G. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 2-6, "Branch Connections." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 

b. Rectangular Main to Round Branch:  Spin in. 

END OF SECTION 23 31 13 
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SECTION 23 33 00 

AIR DUCT ACCESSORIES 

PART I - GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract].  

1.2 SUMMARY 

A. Section Includes: 

1. Manual volume dampers. 

2. Flange connectors. 

3. Turning vanes. 

4. Duct-mounted access doors. 

5. Flexible connectors. 

6. Flexible ducts. 

7. Duct accessory hardware. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other 

work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  Include 
dimensions, weights, loads, and required clearances; and method of field assembly into duct systems 

and other construction.  Include the following: 

a. Special fittings. 

b. Manual volume damper installations. 

c. Wiring Diagrams:  For power, signal, and control wiring. 
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C. 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 other trades.  

D. Source quality-control reports. 

E. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance 

manuals. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, 

"Installation of Warm Air Heating and Air Conditioning Systems." 

C. Comply with AMCA 500-D testing for damper rating. 

PART II -  PRODUCTS 

2.1 MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable 

materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal 

materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation G90 (Z275)    . 

2. Exposed-Surface Finish:  Mill phosphatized. 

C. Aluminum Sheets:  Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, Temper H14; with mill finish 

for concealed ducts and standard, 1-side bright finish for exposed ducts. 

D. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet 

metal ducts; compatible materials for aluminum and stainless-steel ducts. 

E. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or less; 

3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm). 

2.2 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, the following  : 
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a. Air Balance Inc.; a division of Mestek, Inc. 

b. METALAIRE, Inc. 

c. Ruskin Company. 

d. Trox USA Inc. 

e. Vent Products Company, Inc. 

f. Or Approved Equal. 

2. Standard leakage rating with linkage outside airstream. 

3. Suitable for horizontal or vertical applications. 

4. Frames: 

a. Hat-shaped, channels, 0.064-inch (1.62-mm) minimum thickness. 

b. Mitered and welded corners. 

c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 

b. Opposed-blade design. 

c. Stiffen damper blades for stability. 

d. Galvanized 0.064 inch (1.62 mm) thick. 

6. Blade Axles: Galvanized steel.   

7. Bearings: 

a. Oil-impregnated bronze Molded synthetic Stainless-steel sleeve. 

b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 

2.3 FLANGE CONNECTORS 

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: 
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1. Ductmate Industries, Inc. 

2. Nexus PDQ; Division of Shilco Holdings Inc. 

3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

4. Or Approved Equal. 

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and 

components. 

C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.4 TURNING VANES 

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. METALAIRE, Inc. 

2. SEMCO Incorporated. 

3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

4. Or Approved Equal. 

B. 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. 

C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows." 

D. Vane Construction:  Single wall for ducts up to 48 inches (1200 mm) wide and double wall for larger 

dimensions. 

2.5 DUCT-MOUNTED ACCESS DOORS 

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. Ductmate Industries, Inc. 

2. Greenheck Fan Corporation. 
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3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

4. Or Approved Equal. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," and 2-11, "Access Panels - 

Round Duct." 

1. Door: 

a. Double wall, rectangular. 

b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class. 

c. Vision panel. 

d. Hinges and Latches:  1-by-1-inch (25-by-25-mm) 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 (300 mm) Square:  No hinges and two sash locks. 

b. Access Doors up to 18 Inches (460 mm) Square:  Two hinges and two sash locks. 

2.6 FLEXIBLE CONNECTORS 

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. Ductmate Industries, Inc. 

2. Duro Dyne Inc. 

3. Ventfabrics, Inc. 

4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

5. Or Approved Equal. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 
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D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 5-3/4 inches (146 mm) wide attached to 2 

strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet steel or 0.032-inch- (0.8-

mm-) thick aluminum sheets.  Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. (880 g/sq. m). 

2. Tensile Strength:  480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N/mm) in the filling. 

3. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 

2.7 FLEXIBLE DUCTS 

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. Flexmaster U.S.A., Inc. 

2. McGill AirFlow LLC. 

3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

4. Or Approved Equal. 

B. Noninsulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel 

wire. 

1. Pressure Rating:  10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative. 

2. Maximum Air Velocity:  4000 fpm (20 m/s). 

3. Temperature Range:  Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C). 

C. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; 

fibrous-glass insulation; aluminized vapor-barrier film. 

1. Pressure Rating:  10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative. 

2. Maximum Air Velocity:  4000 fpm (20 m/s). 

3. Temperature Range:  Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C). 

4. Insulation R-value:     Comply with ASHRAE/IESNA 90.1-2013. 
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2.8 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 III – EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," 

for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-
steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in 

aluminum ducts. 

C. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger 
ducts.  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. 

2. Install aluminum volume dampers in aluminum ducts. 

D. Set dampers to fully open position before testing, adjusting, and balancing. 

E. Install test holes at fan inlets and outlets and elsewhere as indicated. 

F. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories 

and equipment at the following locations: 

1. Downstream from manual volume dampers, equipment. 

2. Adjacent to and close enough to combination fire and smoke dampers.   

3. Upstream   and downstream from turning vanes. 

4. Elsewhere as indicated. 

G. Install access doors with swing against duct static pressure. 
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H. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches (200 by 125 mm). 

2. Two-Hand Access:  12 by 6 inches (300 by 150 mm). 

3. Head and Hand Access:  18 by 10 inches (460 by 250 mm). 

4. Head and Shoulders Access:  21 by 14 inches (530 by 355 mm). 

5. Body Access:  25 by 14 inches (635 by 355 mm). 

6. Body plus Ladder Access:  25 by 17 inches (635 by 430 mm). 

I. Label access doors according to Section 23 05 53 “Identification for HVAC Piping and Equipment" to 

indicate the purpose of access door. 

J. Install flexible connectors to connect ducts to equipment. 

K. Connect terminal units to supply ducts directly or with maximum 12-inch (300-mm) lengths of flexible duct.  

Do not use flexible ducts to change directions. 

L. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch (1500-mm) lengths of 

flexible duct clamped or strapped in place. 

M. Connect flexible ducts to metal ducts with adhesive liquid adhesive plus tape draw bands adhesive plus 

sheet metal screws. 

N. Install duct test holes where required for testing and balancing purposes. 

O. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at 

centerline of thrust and adjust to a maximum of 1/4-inch (6-mm) movement during start and stop of fans. 

3.3 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. 

END OF SECTION 23 33 00 
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SECTION 26 01 00 

OPERATION AND MAINTENANCE OF ELECTRICAL SYSTEMS 

PART I -  GENERAL 

1.1  RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

B. This Section includes the following: 

1. Electrical equipment coordination and installation. 

2. Sleeves for raceways and cables. 

3. Sleeve seals. 

4. Common electrical installation requirements. 

1.2  SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

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

1.3  QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Test Equipment Suitability and Calibration:  Comply with NETA ATS, "Suitability of Test Equipment" 

and "Test Instrument Calibration." 

1.4  COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

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

indicated. 

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

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

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and 

of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry 

walls, and other structural components as they are constructed. 
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C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or 
otherwise concealed.   

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and systems 

that are functionally interdependent are tested to demonstrate successful interoperability. 

PART II -  PRODUCTS 

2.1  SLEEVES FOR RACEWAYS AND CABLES 

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

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

C. Coordinate sleeve selection and application with selection and application of firestopping. Refer to 

Section 061000 “Rough Carpentry” for firestopping materials. 

2.2.  SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve 

and raceway or cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type 

and number required for material and size of raceway or cable. 

2. Pressure Plates:  Plastic.  Include two for each sealing element. 

3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure 

pressure plates to sealing elements.  Include one for each sealing element. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

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

mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and 

install components and equipment to provide maximum possible headroom consistent with these 
requirements. 
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D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both 
electrical equipment and other nearby installations.  Connect in such a way as to facilitate future 

disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to raceways and piping systems installed at a required slope. 

3.3  SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete 

slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Coordinate sleeve selection and application with selection and application of firestopping specified in 
Section 061000 “Rough Carpentry” for firestopping materials. 

C. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings 

are used.  Install sleeves during erection of slabs and walls. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless 

openings compatible with firestop system used are fabricated during construction of floor or wall. 

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

F. Extend sleeves installed in floors 6 inches (150 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway or cable 

unless sleeve seal is to be installed or unless seismic criteria require a different clearance. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint 
compound for gypsum board assemblies. 

I.  Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and 

raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Refer to Division 7 
Section 079200 "Joint Sealants" for materials and installation. 

J.  Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 

at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with 

firestop materials.  Refer to Section 061000 “Rough Carpentry” for firestopping materials. 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type 

flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  
Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing 

mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow 

for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 
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3.4  FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-

resistance rating of assembly.  Firestopping materials and installation requirements are specified in 

Section 061000 “Rough Carpentry”.  

END OF SECTION 26 01 00 
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SECTION 26 05 19 

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, and terminations for 

wiring systems rated 600 V and less. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 

by a testing agency acceptable to the Commissioner, and marked for intended use. 

C. Comply with NFPA 70 and NYC Electrical Code. 

PART II –  PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers: 

1. Alcan Aluminum Corporation; Alcan Cable Div. 

2. American Insulated Wire Corp.; a Leviton Company. 

3. General Cable Corporation. 

4. Or approved equal.  

B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable construction, and 

ratings. 
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C. Conductor Material:  Copper complying with NEMA WC 5 or 7; stranded conductor solid conductor for 

No. 10 AWG and smaller, stranded for No. 8 AWG and larger. 

D. Conductor Insulation Types:  Type THHN-THWN complying with NEMA WC  5 or 7. 

E. Multiconductor Cable: Armored cable, Type AC, Metal-clad cable, Type MC with ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers: 

1. Hubbell/Anderson. 

2. O-Z/Gedney; EGS Electrical Group LLC. 

3. 3M Company; Electrical Products Division. 

4. Or approved equal. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for 

application and service indicated. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 CONDUCTOR AND INSULATION APPLICATIONS 

   A.     Service Entrance: Type THHN-THWN, single conductors in raceway or USE multiconductor cable. 

B. Feeders Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway, 

Armored cable, Type AC, Metal-clad cable, Type MC. 

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:  Type THHN-THWN, single 

conductors in raceway or rigid galvanized steel tubing. 

D. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in 

raceway, Armored cable, Type AC, Metal-clad cable, Type MC and Nonmetallic-sheathed cable, Type NM 

in EMT ¾ inch minimum. 

E. Branch Circuits Concealed in Concrete and below Slabs-on-Grade:  Type THHN-THWN, single conductors 

in raceway. 

F. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord. 
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G. Fire Alarm Circuits:  Type THHN-THWN, in raceway of EMT with Power-limited, fire-protective, 

signaling circuit cable. 

H. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

I. Class 2 Control Circuits: Type THHN-THWN, in raceway or EMT with Power-limited cable, concealed in 

building finishes or Power-limited tray cable, in cable tray. 

3.3 INSTALLATION 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not 
deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions 

and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage 

cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow 

surface contours where possible. 

E. Seal around cables penetrating fire-rated elements according to Section 061000 “Rough Carpentry”.  

F. Identify and color-code conductors and cables according to Division 26 Section 260553 "Identification for 

Electrical Systems”.  

G. Make splices and taps that are compatible with conductor material and that possess equivalent or better 

mechanical strength and insulation ratings than unspliced conductors. 

H. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 

Section 7.3.1.  Certify compliance with test parameters. 

B. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Test results that do not comply with requirements and corrective action taken to achieve compliance 

with requirements. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART I  -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:   

C. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled under UL 467 as defined in NFPA 70, 

Article 100, by a testing agency acceptable to the Commissioner, and marked for intended use. 

C. Comply with NFPA 70; for overhead-line construction and medium-voltage underground construction, 

comply with IEEE C2. 

D. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. 

PART II –  PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Apache Grounding/Erico Inc. 

2. Boggs, Inc. 

3. Chance/Hubbell. 

4. Copperweld Corp. 

5. Or Approved Equal. 
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2.2 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 26 Section 260519 "Low Voltage Electrical Power 

Conductors and Cables." 

B. Equipment Grounding Conductors:  Insulated with green-colored insulation. 

C. Isolated Ground Conductors:  Insulated with green-colored insulation with yellow stripe.  On feeders with 
isolated ground, use colored tape, alternating bands of green and yellow tape to provide a minimum of 

three bands of green and two bands of yellow. 

D. Grounding Electrode Conductors:  Stranded cable. 

E. Bare, Solid-Copper Conductors:  ASTM B 3. 

F. Assembly of Bare, Stranded-Copper Conductors:  ASTM B 8. 

G. Bare, Tinned-Copper Conductors:  ASTM B 33. 

H. Copper Bonding Jumper:  Bare copper tape, braided bare copper conductors, terminated with copper 

ferrules; 1-5/8 inches (42 mm) wide and 1/16 inch (1.5 mm) thick. 

I. Tinned-Copper Bonding Jumper:  Tinned-copper tape, braided copper conductors, terminated with copper 

ferrules; 1-5/8 inches (42 mm) wide and 1/16 inch (1.5 mm) thick. 

J. Grounding Bus:  Bare, annealed copper bars of rectangular cross section, with insulated spacer. 

K. Connectors:  Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations 

of conductors and connected items.  Bolted type, compression type or exothermic-welded type, in kit form, 

selected per manufacturer's written instructions. 

 

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 INSTALLATION 

B. Use only copper conductors for both insulated and bare grounding conductors in direct contact with earth, 

concrete, masonry, crushed stone, and similar materials. 

C. In raceways, use insulated equipment grounding conductors. 

D. Equipment Grounding Conductors:  Comply with NFPA 70, Article 250, for types, sizes, and quantities of 
equipment grounding conductors, unless specific types, larger sizes, or more conductors than required by 

NFPA 70 are indicated. 
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1. Install insulated equipment grounding conductors in feeders and branch circuits and receptacle circuits. 

2. Busway Supply Circuits:  Install insulated equipment grounding conductor from the grounding bus in 

the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway. 

3. Computer Outlet Circuits:  Install insulated equipment grounding conductor in branch-circuit runs 

from computer-area power panels or power-distribution units. 

4. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor 

connected to the receptacle grounding terminal.  Isolate grounding conductor from raceway and from 

panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 

applicable derived system or service, unless otherwise indicated. 

5. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or 

feeder, isolate equipment enclosure from supply raceway with a nonmetallic raceway fitting listed for 
the purpose.  Install fitting where raceway enters enclosure, and install an insulated equipment 

grounding conductor.  Isolate equipment grounding conductor from raceway and from panelboard 

grounding terminals.  Terminate at equipment grounding conductor terminal of the applicable derived 

system or service, unless otherwise indicated. 

6. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic raceways unless 

they are designated for telephone or data cables. 

7. Air-Duct Equipment Circuits:  Install an insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners and heaters.  Bond conductor to 

each unit and to air duct. 

8. Signal and Communication Systems:  For telephone, alarm, voice and data, and other communication 
systems, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding 

electrode system to each service location, terminal cabinet, wiring closet, and central equipment 

location. 

a. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor 

on a 1/4-by-2-by-12-inch (6.4-by-50-by-300-mm) grounding bus. 

b. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

9. Metal Poles Supporting Outdoor Lighting Fixtures:  Provide a grounding electrode in addition to 

installing an insulated equipment grounding conductor with supply branch-circuit conductors. 

10. Common Ground Bonding with Lightning Protection System:  Bond electrical power system ground 

directly to lightning protection system grounding conductor at closest point to electrical service 

grounding electrode.  Use bonding conductor sized same as system grounding electrode conductor 

and install in conduit. 

E. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated.  

Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage. 
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F. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration isolation hangers or 
supports is not transmitted to rigidly mounted equipment.  Use exothermic-welded connectors for outdoor 

locations, unless a disconnect-type connection is required; then, use a bolted clamp.  Bond straps directly to 

the basic structure taking care not to penetrate any adjacent parts.  Install straps only in locations accessible 

for maintenance. 

G. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. 

H. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of associated 

pumps, fans, blowers, electric heaters, and air cleaners.  Use braided-type bonding straps. 

I. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve. 

J. Connections:  Make connections so galvanic action or electrolysis possibility is minimized.  Select 

connectors, connection hardware, conductors, and connection methods so metals in direct contact will be 

galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points 

closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps. 

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and mechanical 

clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of 

moisture to contact surfaces. 

6. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Welds that are 

puffed up or that show convex surfaces indicating improper cleaning are not acceptable. 

7. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure-type 

grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged 

pressure-type connectors. 

8. Noncontact Metal Raceway Terminations:  If metallic raceways terminate at metal housings without 

mechanical and electrical connection to housing, terminate each conduit with a grounding bushing.  

Connect grounding bushings with a bare grounding conductor to grounding bus or terminal in 
housing.  Bond electrically noncontinuous conduits at entrances and exits with grounding bushings 

and bare grounding conductors, unless otherwise indicated. 

9. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, 

use those specified in UL 486A and UL 486B. 

10. Compression-Type Connections:  Use hydraulic compression tools to provide correct circumferential 

pressure for compression connectors.  Use tools and dies recommended by connector manufacturer.  



FMS No.     -  LNCAL15CC  

Issue Date          4/24/2020 

 

Countee Cullen Branch Library                                                         Grounding and Bonding for Electrical Systems 

Exterior Rehabilitation  26 05 26 - 5 

Provide embossing die code or other standard method to make a visible indication that a connector 

has been adequately compressed on grounding conductor. 

11. Moisture Protection:  If insulated grounding conductors are connected to ground rods or grounding 

buses, insulate entire area of connection and seal against moisture penetration of insulation and cable. 

3.3 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality-control testing: 

1. After installing grounding system but before permanent electrical circuitry has been energized, test 

for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-resistance level is 

indicated and at service disconnect enclosure grounding terminal.  Measure ground resistance not less 

than two full days after the last trace of precipitation, and without the soil being moistened by any 
means other than natural drainage or seepage and without chemical treatment or other artificial means 

of reducing natural ground resistance.  Perform tests, by the fall-of-potential method according to 

IEEE 81. 

END OF SECTION 26 05 26 
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SECTION 26 05 33 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. See Division 6 Section 061000 “Rough Carpentry” for firestopping materials and installation at 

penetrations through walls, ceilings, and other fire-rated elements.  

C. See Division 26 Section 262726 "Wiring Devices" for devices installed in boxes and for floor-box service 

fittings. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and 

cabinets indicated. 

C. Shop Drawings:  Show fabrication and installation details of components for raceways, fittings, boxes, 

enclosures, and cabinets. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 

by a testing agency acceptable to the Commissioner, and marked for intended use. 

C. Comply with NFPA 70 and NYC Electrical Code. 

PART II -  PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Manufacturers: 
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1. AFC Cable Systems, Inc. 

2. Grinnell Co./Tyco International; Allied Tube and Conduit Div. 

3. O-Z Gedney; Unit of General Signal. 

4. Or approved equal.  

B. Rigid Steel Conduit:  ANSI C80.1. 

C. Aluminum Rigid Conduit:  ANSI C80.5. 

D. IMC:  ANSI C80.6. 

E. EMT and Fittings:  ANSI C80.3. 

1. Fittings:  Set-screw or compression type. 

F. FMC: Aluminum or Zinc-coated steel. 

G. LFMC:  Flexible steel conduit with PVC jacket. 

H. Fittings:  NEMA FB 1; compatible with conduit and tubing materials. 

2.2 METAL WIREWAYS 

A. Manufacturers: 

1. Hoffman. 

2. Square D. 

3. Siemens 

4. Or approved equal.  

B. Material and Construction:  Sheet metal sized and shaped as indicated, NEMA 3R enclosure. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, 

end caps, and other fittings to match and mate with wireways as required for complete system. 

D. Select features, unless otherwise indicated, as required to complete wiring system and to comply with 

NFPA 70. 

E. Wireway Covers: Hinged type or Screw-cover type.  

F. Finish:  Manufacturer's standard enamel finish. 
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2.3 NONMETALLIC WIREWAYS 

A. Manufacturers: 

1. Hoffman. 

2. Lamson & Sessions;  

3. Carlon Electrical Products. 

4. Or approved equal.  

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and 

mechanically coupled connections with plastic fasteners. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, 

end caps, and other fittings to match and mate with wireways as required for complete system. 

D. Select features, unless otherwise indicated, as required to complete wiring system and to comply with 

NFPA 70. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 

2. Hubbell, Inc.; Killark Electric Manufacturing Co. 

3. O-Z/Gedney; Unit of General Signal. 

4. Or approved equal.  

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Floor Boxes:  Cast metal, fully adjustable, rectangular. 

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

G. Cast-Metal Pull and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover. 

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous hinge cover and flush latch. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
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2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint. 

I. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel and removable front, 
finished inside and out with manufacturer's standard enamel.  Hinged door in front cover with flush latch 

and concealed hinge.  Key latch to match panelboards.  Include metal barriers to separate wiring of 

different systems and voltage and include accessory feet where required for freestanding equipment. 

2.5 FACTORY FINISHES 

A. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's standard paint applied to 

factory-assembled surface raceways, enclosures, and cabinets before shipping. 

PART III -  EXECUTION 

3.1. EXECUTION REQUIREMENTS 

A.    Refer to DDC General Conditions for the requirements governing execution. 

3.2. RACEWAY APPLICATION 

A.     Outdoors: 

1. Concealed:  Rigid steel or IMC. 

2. Underground, Single Run:  RNC. 

3. Underground, Grouped:  RNC. 

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric 

Solenoid, or Motor-Driven Equipment):  LFMC. 

5. Boxes and Enclosures:  NEMA 250, Type 3R and 4. 

B. Indoors: 

1. Exposed: EMT or RNC. 

2. Concealed: EMT or RNC. 

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric 

Solenoid, or Motor-Driven Equipment):  FMC; except use LFMC in damp or wet locations. 

4. Damp or Wet Locations:  Rigid steel conduit. 

5. Boxes and Enclosures:  NEMA 250, Type 1, except as follows: 

C. Minimum Raceway Size: 3/4-inch trade size (DN 21). 
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D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use with that material.  

Patch all nicks and scrapes in PVC coating after installing conduits. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are 

installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

F. Do not install aluminum conduits embedded in or in contact with concrete. 

3.3 INSTALLATION 

A. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water pipes.  

Install horizontal raceway runs above water and steam piping. 

B. Complete raceway installation before starting conductor installation. 

C. Install temporary closures to prevent foreign matter from entering raceways. 

D. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved portions of 

bends are not visible above finished slab. 

E. Make bends and offsets so ID is not reduced.  Keep legs of bends in same plane and keep straight legs of 

offsets parallel, unless otherwise indicated. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 

G. Install concealed raceways with a minimum of bends in shortest practical distance, considering type of 

building construction and obstructions, unless otherwise indicated. 

H. Raceways Embedded in Slabs:  Install in middle 1/3 of slab thickness where practical and leave at least 2 

inches (50 mm) of concrete cover. 

1. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete placement. 

2. Space raceways laterally to prevent voids in concrete. 

3. Run conduit larger than 1-inch trade size (DN 27) parallel or at right angles to main reinforcement.  

Where at right angles to reinforcement, place conduit close to slab support. 

4. Change from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid steel conduit, or IMC 

before rising above floor. 

I. Install exposed raceways parallel or at right angles to nearby surfaces or structural members and follow 

surface contours as much as possible. 

1. Run parallel or banked raceways together on common supports. 
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2. Make parallel bends in parallel or banked runs.  Use factory elbows only where elbows can be 

installed parallel; otherwise, provide field bends for parallel raceways. 

J. Join raceways with fittings designed and approved for that purpose and make joints tight. 

1. Use insulating bushings to protect conductors. 

K. Tighten set screws of threadless fittings with suitable tools. 

L. Terminations: 

1. Where raceways are terminated with locknuts and bushings, align raceways to enter squarely and 

install locknuts with dished part against box.  Use two locknuts, one inside and one outside box. 

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into hub so end 
bears against wire protection shoulder.  Where chase nipples are used, align raceways so coupling is 

square to box; tighten chase nipple so no threads are exposed. 

M. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 

200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end of pull wire. 

N. Telephone and Signal System Raceways, 2-Inch Trade Size (DN 53) and Smaller:  In addition to above 

requirements, install raceways in maximum lengths of 150 feet (45 m) and with a maximum of two 90-

degree bends or equivalent.  Separate lengths with pull or junction boxes where necessary to comply with 

these requirements. 

O. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with UL-listed 

sealing compound.  For concealed raceways, 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 raceway sealing fittings at the 

following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces. 

2. Where otherwise required by NFPA 70. 

P. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding equipment.  

Install with an adjustable top or coupling threaded inside for plugs set flush with finished floor.  Extend 

conductors to equipment with rigid steel conduit; FMC may be used 6 inches (150 mm) above the floor.  

Install screwdriver-operated, threaded plugs flush with floor for future equipment connections. 

Q. Flexible Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for recessed and semi-

recessed lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for all 
motors.  Use LFMC in damp or wet locations.  Install separate ground conductor across flexible 

connections. 

R. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box supplying 

raceways to receptacle or fixture ground terminals. 
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S. Set floor boxes level and flush with finished floor surface. 

T. Set floor boxes level.  Trim after installation to fit flush with finished floor surface. 

U. Install hinged-cover enclosures and cabinets plumb.  Support at each corner. 

3.4 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without 

damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer. 

END OF SECTION 26 05 33 
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SECTION 26 05 48 

VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  Illustrate and indicate style, material, strength, fastening provision, and finish for each type 

and size of seismic-restraint component used. 

1. Annotate to indicate application of each product submitted and compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Comply with seismic-restraint requirements in the Code of Regulations of NYC– 2014, unless 

requirements in this Section are more stringent. 

1.5 PROJECT CONDITIONS 

A. Site Class as Defined in the NYC Code:  F. 

B. Occupancy Category as Defined in the NYC – Code 2014 Chapter 3 

PART 2 -  PRODUCTS 

2.1    SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or 

imposed under this Project, with a minimum structural safety factor of five times the applied force. 
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B. Steel Slotted Support Systems:  Comply with MFMA-3, factory-fabricated components for field assembly, 

and provide finish suitable for the environment in which installed. 

1. Cooper B-Line; a division of Cooper Industries. 

2. ERICO International Corporation. 

3. Allied Support Systems; Power-Strut Unit. 

4. GS Metals Corp. 

5. Or approved equal.  

C. Channel Dimensions:  Selected for structural loading . 

D. Raceway and Cable Supports:  As described in NECA 1. 

E. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, 

designed for types and sizes of raceway or cable to be supported. 

F. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and 

insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs 

shall have number, size, and shape of conductor gripping pieces as required to suit individual conductors or 

cables supported.  Body shall be malleable iron. 

G. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; 

black and galvanized. 

H. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to 

building surfaces include the following: 

1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated stainless steel, for use in hardened 

portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads 

and building materials in which used. 

2.2    FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of 

supported equipment. 

B. Materials:  Comply with requirements in Division 5 Section 055000 "Metal Fabrications" for steel shapes 

and plates. 

PART 3 -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 
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3.2 APPLICATION 

A. Comply with NECA 1 for application of hangers and supports for electrical equipment and systems, unless 

requirements in this Section or NYC Building Code are stricter. 

 

3.3  INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 5 Section 055000 "Metal Fabrications" for site-

fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support 

and anchor electrical materials and equipment. 

END OF SECTION 26 05 48 
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SECTION 26 05 53 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Identification for voice, data and video communication and control cable. 

2. Warning labels and signs. 

3. Equipment identification labels. 

4. Fire Alarm wiring and devices 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For each electrical identification product indicated. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Comply with ANSI A13.1. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract 

Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, 
and with those required by codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout 

Project. 
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PART II –  PRODUCTS 

2.1 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION 

MATERIALS 

A. Marker Tape:  Vinyl or vinyl -cloth, self-adhesive wraparound type, with circuit identification legend 

machine printed by thermal transfer or equivalent process. 

2.2 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory printed, multicolor, pressure-sensitive adhesive labels, configured 

for display on front cover, door, or other access to equipment, unless otherwise indicated. 

C. Baked-Enamel Warning Signs:  Preprinted aluminum signs, punched or drilled for fasteners, with colors, 

legend, and size required for application.  1/4-inch (6.4-mm) grommets in corners for mounting.  Nominal 

size, 7 by 10 inches (180 by 250 mm). 

D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, non-fading, preprinted, cellulose-acetate 

butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors, legend, and size required 

for application.  1/4-inch (6.4-mm) grommets in corners for mounting.  Nominal size, 10 by 14 inches (250 

by 360 mm). 

E. Fasteners for Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat 

and lock washers. 

F. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT 

HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF 

ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 mm)." 

3. “ONLY AUTHORIZED PERSONNEL ALLOWED”  

2.3 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or 

equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall provide a 

weatherproof and ultraviolet-resistant seal for label. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIRMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 
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3.2 APPLICATION 

A. Auxiliary Electrical Systems Conductor and Cable Identification:  Use marker tape to identify field-installed 

alarm, control, signal, sound, intercommunications, voice, and data wiring connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and cable pull 

points.  Identify by system and circuit designation. 

2. Use system of designations that is uniform and consistent with system used by manufacturer for 

factory-installed connections. 

B. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply with 
29 CFR 1910.145 and apply self-adhesive warning labels and baked-enamel warning signs or metal-backed, 

butyrate warning signs.  Identify system voltage with black letters on an orange background.  Apply to 

exterior of door, cover, or other access. 

1. Equipment with Multiple Power or Control Sources:  Apply to door or cover of equipment including, 

but not limited to, the following: 

a. Power transfer switches. 

b. Controls with external control power connections. 

c. Other warning tags as recommended by manufacturers 

2. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise indicated, 

apply to door or cover of equipment but not on flush panelboards and similar equipment in finished 

spaces. 

C. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is 

consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to 
disconnect switches and protection equipment, central or master units, control panels, control stations, 

terminal cabinets, and racks of each system.  Systems include power, lighting, control, communication, 

signal, monitoring, and alarm systems unless equipment is provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment: Adhesive film label with clear protective overlay and self-adhesive, 

engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single 

line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- (38-mm-) high label; where 2 

lines of text are required, use labels 2 inches (50 mm) high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label, drilled for screw 

attachment. 

c. Elevated Components:  Increase sizes of labels and legend to those appropriate for viewing 

from the floor. 

2. Equipment to Be Labeled: 
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a. Panelboards, electrical cabinets, and enclosures. 

b. Disconnect switches. 

c. Enclosed circuit breakers. 

d. Push-button stations. 

e. Contactors. 

f. Data and Communication  

g. Security System and Network terminations 

h. Access Control System 

i. Fire Alarm System and devices 

3.3 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing without 

interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods 

recommended by manufacturer of identification device. 

E. Color-Coding for Phase and Voltage Level. Identification, 600 V and Less:  Use the colors listed below for 

ungrounded service, feeder, and branch-circuit conductors. 

1. Color shall be factory applied. 

2. Colors for 208/120-V Circuits: 

a. Phase A:  Black. 

b. Phase B:  Red. 

c. Phase C:  Blue. 

END OF SECTION 26 05 53 
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SECTION 26 27 26 

WIRING DEVICES 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 
Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Single and duplex receptacles, ground-fault circuit interrupters, and integral surge suppression units. 

2. Single- and double-pole snap switches and dimmer switches. 

3. Device wall plates. 

4. Floor service outlets, poke-through assemblies, service poles, and multioutlet assemblies. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

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

C. Shop Drawings: List of legends and description of materials and process used for premarking wall plates. 

D. Samples:  One for each type of device and wall plate specified, in each color specified. 

E. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 

by a testing agency acceptable to the Commissioner, and marked for intended use. 

C. Comply with NFPA 70 and NYC Electric Code. 

PART II - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
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1. Wiring Devices: 

a. Hubbell Incorporated; Wiring Device-Kellems. 

b. Leviton Mfg. Company Inc. 

c. Pass & Seymour/Legrand; Wiring Devices Div. 

d. Or approved equal.  

2.2 RECEPTACLES 

A. Straight-Blade-Type Receptacles:  Comply with NEMA WD 1, NEMA WD 6, DSCC W-C-596G, and 

UL 498. 

B. GFCI Receptacles:  Straight blade, feed or non-feed-through type, grade, with integral NEMA WD 6, 

Configuration 5-20R duplex receptacle; complying with UL 498 and UL 943.  Design units for installation 

in a 2-3/4-inch- (70-mm-) deep outlet box without an adapter. 

C. Heavy and Dedicated Receptacles Configuration 6-20R and 6-30R for welding machines and related 

equipment rated at 250V. 

2.3 SWITCHES 

A. Single- and Double-Pole Switches:  Comply with DSCC W-C-896F and UL 20. 

B. Snap Switches:  General-Duty grade, quiet type. 

C. Combination Switch and Receptacle:  Both devices in a single gang unit with plaster ears and removable tab 

connector that permit separate or common feed connection. 

1. Switch:  20 A, 120/277-V ac. 

2. Receptacle:  NEMA WD 6, Configuration 5-15R. 

2.4 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 

2. Material for Finished Spaces: Steel with white baked enamel, suitable for field painting or Smooth, 

high-impact thermoplastic, 0.035-inch- (1-mm-) thick, satin-finished stainless steel, 0.04-inch- (1-mm-) 
thick, brushed brass with factory polymer finish, 0.05-inch- (1.2-mm-) thick anodized aluminum, 0.04-

inch- (1-mm-) thick steel with chrome-plated finish. 

3. Material for Unfinished Spaces: Galvanized steel or Smooth, high-impact thermoplastic. 
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4. Material for Wet Locations: Thermoplastic or Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in "wet locations." 

2.5 MULTIOUTLET ASSEMBLIES 

A. Components of Assemblies:  Products from a single manufacturer designed for use as a complete, matching 

assembly of raceways and receptacles. 

B. Raceway Material:  Metal, with manufacturer's standard finish. 

C. Wire:  No. 12 AWG COPPER minimum. 

2.6 FINISHES 

A. Color: 

1. Wiring Devices Connected to Normal Power System: Black, Brown, Gray, Ivory, and White or as 

selected by the Commissioner. Unless otherwise indicated or required by NFPA 70. 

2. Wiring Devices Connected to Emergency Power System:  Red. 

PART III - EXECUTION 

3.1 EXECUTION REQUIRMENTS 

A.    Refer to DDC General Conditions for the requirements governing execution. 

3.2 INSTALLATION 

  A.     Install devices and assemblies level, plumb, and square with building lines. 

B. Install wall dimmers to achieve indicated rating after derating for ganging. 

C. Install unshared neutral conductors on line and load side of dimmers. 

D. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical, and with 

grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates. 

E. Remove wall plates and protect devices and assemblies during painting. 

F. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings. 

3.3 IDENTIFICATION 

A. Comply with Division 26 Section 230553 “Identification for Electrical Systems”.  

1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or 

engraved machine printing with black and white or red-filled lettering on face of plate, and durable 

wire markers or tags inside outlet boxes. 
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3.4 CONNECTIONS 

A. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical 

Systems." 

B. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and 

Cables.”  

3.5 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. After installing wiring devices and after electrical circuitry has been energized, test for proper 

polarity, ground continuity, and compliance with requirements. 

2. Test GFCI operation with both local and remote fault simulations according to manufacturer's written 

instructions. 

B. Remove malfunctioning units, replace with new units, and retest as specified above. 

END OF SECTION 26 27 26 
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SECTION 26 28 00 

LOW VOLTAGE CURRENT PROTECTIVE DEVICES 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes computer-based, fault-current and overcurrent protective device coordination studies, 

and the setting of these devices. 

1. Coordination of series-rated devices is permitted where indicated on Drawings. 

1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For computer software program to be used for studies. 

C. Product Certificates:  For coordination-study and fault-current-study computer software programs, certifying 

compliance with IEEE 399. 

D. Qualification Data:  For coordination-study specialist. 

E. Other Action Submittals: 

1. Coordination-study input data, including completed computer program input data sheets. 

2. Coordination-study report. 
3. Equipment evaluation report. 

4. Setting report. 

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Studies shall use computer programs that are distributed nationally and are in wide use.  Software 

algorithms shall comply with requirements of standards and guides specified in this Section.  Manual 

calculations are not acceptable. 

C. Coordination-Study Specialist Qualifications:  An organization experienced in the application of computer 

software used for studies, having performed successful studies of similar magnitude on electrical 

distribution systems using similar devices. 



FMS No.     -  LNCAL15CC  

Issue Date          4/24/2020 

Countee Cullen Branch Library                                        Low Voltage Current Protective Devices 

Exterior Rehabilitation   26 28 00 - 2 

D. Testing Agency Qualifications:  Member company of the International Electrical Testing Association. 

E. Comply with IEEE 399 for general study procedures. 

F. Comply with IEEE 242 for short-circuit currents and coordination time intervals. 

PART II –  NOT USED 

PART III –  EXECUTION 

3.1 EXECUTION REQUIRMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 EXAMINATION 

A. Examine Project overcurrent protective device submittals for compliance with electrical distribution system 

coordination requirements and other conditions affecting performance.  Devices to be coordinated are 

indicated on Drawings. 

B. Proceed with coordination study only after relevant equipment submittals have been assembled. 

Overcurrent protective devices not submitted for approval with coordination study may not be used in 

study. 

3.3 FAULT-CURRENT STUDY 

A. Study electrical distribution system from normal for Project and use approved computer software program 

to calculate values.  Include studies of system-switching configurations and alternate operations that could 

result in maximum fault conditions. 

B. Gather and tabulate the following input data to support coordination study: 

1. Product Data for overcurrent protective devices specified in other Division 26 Sections and involved 

in overcurrent protective device coordination studies.  Use equipment designation tags that are 
consistent with electrical distribution system diagrams, overcurrent protective device submittals, input 

and output data, and recommended device settings. 

C. Comply with NFPA 70 for overcurrent protection of circuit elements and devices. 

D. Comply with IEEE 141 & IEEE 242 recommendations for fault currents and time intervals. 

E. Transformer Primary Overcurrent Protective Devices: 

1. Device shall not operate in response to the following: 

a. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is specified for 
that transformer. 
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b. Permissible transformer overloads according to IEEE C57.96 if required by unusual loading or 
emergency conditions. 

2. Device shall protect transformer according to IEEE C57.12.00, for fault currents. 

F. Conductor Protection:  Protect cables against damage from fault currents according to ICEA P-32-382, 

ICEA P-45-482, and conductor melting curves in IEEE 242.  Verify adequacy of phase conductors at 
maximum three-phase bolted fault currents, equipment grounding conductors, and grounding electrode 

conductors at maximum ground-fault currents. 

3.4 OVERCURRENT PROTECTIVE DEVICE SETTING 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative, of electrical distribution 

equipment being set and adjusted, to assist in setting of overcurrent protective devices within equipment. 

B. Testing:  Engage a qualified testing agency to perform the following device setting and to prepare test 
reports. 

 

1.  After installing overcurrent protective devices and during energizing process of electrical distribution 

system, perform the following: 

a. Verify that overcurrent protective devices meet parameters used in studies. 

b. Adjust devices to values listed in study results. 

2. Adjust devices according to recommendations in Chapter 7, "Inspection and Test Procedures," and 
Tables 10.7 and 10.8 in NETA ATS. 

END OF SECTION 26 28 00 
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SECTION 26 28 16 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract] 

B. This Section includes the following individually mounted, enclosed switches and circuit breakers: 

1. Fusible switches. 

2. Nonfusible switches. 

3. Molded-case circuit breakers. 

4. Enclosures. 

1.2 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

B. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated. 

C. Shop Drawings:  Diagram power, signal, and control wiring. 

D. Field quality-control test reports. 

E. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 

by a testing agency acceptable to the Commissioner, and marked for intended use. 

C. Comply with NFPA 70 and NYC Electric Code. 

PART II –  PRODUCTS 

2.1 FUSIBLE AND NONFUSIBLE SWITCHES 

A. Manufacturers: 
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1. Eaton Corporation; Cutler-Hammer Products. 

2. General Electric Co.; Electrical Distribution & Control Division. 

3. Siemens Energy & Automation, Inc. 

4. Square D/Group Schneider. 

5. Or approved equal.  

B. Fusible Switch, 600-1200 A and Smaller:  NEMA KS 1, Type GD or HD, with clips or bolt pads to 

accommodate specified fuses, lockable handle with capability to accept two padlocks, and interlocked with 

cover in closed position. 

C. Nonfusible Switch, 600-1200 A and Smaller:  NEMA KS 1, Type GD or HD, lockable handle with 

capability to accept two padlocks, and interlocked with cover in closed position. 

D. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper  ground conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded, and bonded; and labeled for 

copper neutral conductors. 

3. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades open. 

2.2 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES 

A. Manufacturers: 

1. Eaton Corporation; Cutler-Hammer Products. 

2. General Electric Co.; Electrical Distribution & Control Division. 

3. Siemens Energy & Automation, Inc. 

4. Square D/Group Schneider. 

5. Or approved equal.  

B. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-

breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-

adjustable trip setting. 
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3. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller and let-through ratings less than 

NEMA FU 1, RK-5. 

4. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-30-mA trip sensitivity. 

C. Molded-Case Circuit-Breaker Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. 

2. Lugs:  Mechanical style with compression lug kits suitable for number, size, trip ratings, and 

conductor material. 

3. Application Listing:  Type SWD for switching fluorescent lighting loads; Type HACR for heating, 

air-conditioning, and refrigerating equipment. 

4. Ground-Fault Protection:  Integrally mounted or Remote-mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

5. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55-75 percent of rated 

voltage. 

2.3 ENCLOSURES 

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 

2. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

PART III -  EXECUTION 

3.1 EXECUTION REQUIRMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 INSTALLATION 

        A.     Coordinate size and location of concrete bases.  Verify structural requirements with the Commissioner.  

B. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of 

enclosed switches and circuit breakers. 

C. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless otherwise 

indicated.  Anchor floor-mounting switches to concrete base. 

D. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary 

blocking of moving parts from enclosures and components. 
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E. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as 

specified in Division 26 Section 260553 “Identification for Electrical Systems”.  

3.3 FIELD QUALITY CONTROL 

A. Prepare for acceptance testing as follows: 

1. Inspect mechanical and electrical connections. 

2. Verify switch and relay type and labeling verification. 

3. Verify rating of installed fuses. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Section 7.5 

for switches and Section 7.6 for molded-case circuit breakers.  Certify compliance with test 

parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 

otherwise, replace with new units and retest. 

END OF SECTION 26 28 16 
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SECTION 28 46 00 

FIRE DETECTION AND ALARM 

PART I -  GENERAL 

1.1 RELATED DOCUMENTS 

A. The following documents apply to all required work for the Project: (1) the Contract Drawings, (2) the 

Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contract [City of New York 

Standard Construction Contract]. 

1.2 SUMMARY 

A. This Section includes fire alarm systems. 

B. See Division 8 Section 081113 "Hollow Metal Doors and Frames" and Section 084236 “Balance Door 

Entrances” for door closers and holders with associated smoke detectors, electric door locks, and release 

devices that interface with the fire alarm system. 

C. Definitions: 

1. FACP:  Fire alarm control panel. 

2. LED:  Light-emitting diode. 

3. Definitions in NFPA 72, NYC-Fire Code  apply to fire alarm terms used in this Section. 

D. Description of Existing System to Remain: 

1. Non-coded, existing EST-2, digital addressable system; multiplexed signal transmission dedicated to 

fire alarm service only. 

E. Performance Requirements: 

1. Comply with NFPA 72. 

2. Premises protection includes entire interior and exterior of the building  

3. Fire alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 

2. Heat detectors. 

3. Smoke detectors. 

4. RTU/HVAC duct smoke detectors. 
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5. Compatibility with IT and LAN base connectivity  

4. Fire alarm signal shall initiate the following actions: 

1. Alarm notification appliances shall operate continuously. 

2. Identify alarm at the FACP and remote annunciators. 

3. De-energize electromagnetic door holders. 

4. Transmit an alarm signal to the remote alarm receiving station. 

5. Unlock electric door locks in designated egress paths. 

6. Release fire and smoke doors held open by magnetic door holders. 

7. Switch heating, ventilating, and air-conditioning equipment controls to fire alarm mode. 

8. Close smoke dampers in air ducts of system serving zone where alarm was initiated. 

9. Record events in the system memory. 

10. Notify Fire department via dedicated (2) telephone line or LAN system 

11. Notify a remote dedicated location, via web network, if required. 

12. On-line trouble-shooting and maintenance capability 

5. System trouble signal initiation shall be by one or more of the following devices or actions: 

1. Open circuits, shorts and grounds of wiring for initiating device, signaling line, and 

notification-appliance circuits. 

2. Opening, tampering, or removal of alarm-initiating and supervisory signal-initiating devices. 

3. Loss of primary power at the FACP. 

4. Ground or a single break in FACP internal circuits. 

5. Abnormal ac voltage at the FACP. 

6. A break in standby battery circuitry. 

7. Failure of battery charging. 

8. Abnormal position of any switch at the FACP or annunciator. 

6. System Trouble and Supervisory Signal Actions:  Ring trouble bell and annunciate at the FACP and 

remote annunciators.  Record event. 
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1.3 SUBMITTALS 

A. Refer to DDC General Conditions Section 01 33 00 “Submittal Procedures” for all submittals. 

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

C. Shop Drawings: 

1. System Operation Description:  Detailed description for this Project, including method of operation 

and supervision of each type of circuit and sequence of operations for manually and automatically 

initiated system inputs and outputs.  Manufacturer's standard descriptions for existing EST-2 systems 

are acceptable only. 

2. Device Address List:  Coordinate with final system programming. 

3. System riser diagram with device addresses, conduit sizes, and cable and wire types and sizes as 

indicated on plans 

4. Wiring Diagrams:  Power, signal, and control wiring.  Include diagrams for equipment and for system 

with all terminals and interconnections identified.  Show wiring color code. 

5. Batteries:  Verify existing Size calculations. 

D. Field quality-control test reports. 

E. Operation and maintenance data with a minimum of four (4) sets to the Commissioner. 

F. Documentation: 

1. Approval and Acceptance:  Provide the "Record of Completion" form according to NFPA 72 to the 

Commissioner.  

2. Record of Completion Documents:  Provide the "Permanent Records" according to NFPA 72 to the 

Commissioner.  Format of the written sequence of operation shall be the optional input/output matrix. 

1. Hard copies on paper to the Commissioner.  

2. Electronic copies in PDF format shall be provided to the Commissioner.  

1.4 QUALITY ASSURANCE 

A. Refer to DDC General Conditions Section 01 40 00 “Quality Requirements” for additional information. 

B. Installer Qualifications:  Personnel shall be trained by manufacturer for installation of units required for this 

Project. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 

by a testing agency acceptable to the Commissioner, and marked for intended use. 
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PART II - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. FACP and Equipment shall be state-of-the-art latest digital technology in the industry to be connected 

to the existing Edward System Technologies -2  (EST-2).  

2. Wire and Cable: 

1. Comtran Corporation. 

2. Helix/HiTemp Cables, Inc.; a Draka USA Company. 

3. Rockbestos-Suprenant Cable Corporation; a Marmon Group Company. 

4. Or approved equal.  

3. Audible and Visual Signals: 

1. Edwards EST Horn and Strobe (OUTDOOR) 

2. SIMPLEXGRINNELL  

3. Pyrotronics  

4. Or approved equal.  

4. Notification-Appliance Circuits:  NFPA 72, Class B. 

B. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, 

notification appliances, signaling lines, trouble signal, supervisory and digital alarm communicator 

transmitter and digital alarm radio transmitter shall be powered by the 24-V dc source as per existing 

conditions. 

1. The alarm current draw of the entire fire alarm system shall not exceed 80 percent of the power-

supply module rating. 

2. Power supply shall have a dedicated fused safety switch for this connection at the service entrance 

equipment.  Paint the switch box red and identify it with "FIRE ALARM SYSTEM POWER." 

C. Duct Smoke Detectors: 

1. Photoelectric Smoke Detectors: 

1. Sensor:  LED or infrared light source with matching silicon-cell receiver. 
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2. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 percent/mm) smoke 

obscuration when tested according to UL 268A. 

2. UL 268A listed, operating at 24-V dc, nominal. 

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

the FACP. 

4. Plug-in Arrangement:  Detector and associated electronic components shall be mounted in a plug-in 

module that connects to a fixed base.  The fixed base shall be designed for mounting directly to the 

air duct.  Provide terminals in the fixed base for connection to building wiring. 

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

normal operation. 

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

status. Provide remote status and alarm indicator and test station where indicated. 

7. Sampling Tubes:  Design and dimensions as recommended by manufacturer for the specific duct size, 

air velocity, and installation conditions where applied. 

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

2.2 NOTIFICATION APPLIANCES 

A. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971, with clear or nominal white 

polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch- 

(25-mm-) high letters on the lens. 

1. Rated Light Output:  75 candela. 

2. Strobe Leads:  Factory connected to screw terminals. 

2.3  REMOTE ANNUNCIATOR 

A. Description:  Existing annunciator functions of the FACP for alarm, supervisory, and trouble indications.  

Also duplicate manual switching functions of the FACP, including acknowledging, silencing, resetting, and 

testing as required by NFPA 72 and FDNY. 

2.4 ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module listed for use in providing a system address for listed alarm-

initiating devices for wired applications with normally open contacts. 

2.5 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Existing Listed and labeled according to UL 632 NYC Fire Code Compliant to remain. 
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2.6 WIRE AND CABLE 

A. Wire and cable for fire alarm systems shall be UL listed and labeled as complying with NFPA 70, 

Article 760. 

B. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 16 AWG wire or size as recommended by 

system manufacturer with 3/4in electrical metal tubing conduit. 

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

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

PART III -  EXECUTION 

3.1 EXECUTION REQUIREMENTS 

A. Refer to DDC General Conditions for the requirements governing execution. 

3.2 EQUIPMENT INSTALLATION 

A. Connecting to Existing Equipment:  Verify that existing fire alarm system is operational before making 

changes or connections. 

1. Connect new equipment to the existing control panel in the existing part of the building. 

2. Connect new equipment to the existing monitoring equipment at the Supervising Station. 

3. Expand, modify, and supplement the existing control and monitoring equipment as necessary to 

extend the existing control and monitoring functions to the new points.  New components shall be 

capable of merging with the existing configuration without degrading the performance of either 

system. 

B. HVAC:  Locate duct smoke detectors not closer than 3 feet (1 m) from air-supply diffuser or return-air 

opening. 

C. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they extend the 

full width of the duct. 

D. Audible Alarm-Indicating Devices:  Install not less than 6 inches (150 mm) below the ceiling.  Install bells 

and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille or 

as indicated on plans. 

E. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 6 inches 

(150 mm) below the ceiling or as indicated on plans. 

F. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

G. Re-set of the FACP system upon elimination of the noxious pollutants  
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3.3 WIRING INSTALLATION 

A. Install wiring according to the following: 

1. NECA 1. 

2. TIA/EIA 568-A. 

B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section 260533 "Raceways and 

Boxes for Electrical Systems." 

1. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be 

installed in a dedicated raceway system.  This system shall not be used for any other wire or cable. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the 

fire alarm system, may not contain any other wire or cable. 

D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by 

manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, 

lace, and train conductors to terminal points with no excess.  Connect conductors that are terminated, 

spliced, or interrupted in any enclosure associated with the fire alarm system to terminal blocks.  Mark each 

terminal according to the system's wiring diagrams.  Make all connections with approved crimp-on terminal 

spade lugs, pressure-type terminal blocks, or plug connectors. 

E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment 

enclosures where circuit connections are made. 

F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use 

one color-code for alarm circuit wiring and a different color-code for supervisory circuits.  Color-code 

audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different colors for visible 

alarm-indicating devices.  Paint fire alarm system junction boxes and covers red. 

G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close 

proximity to each other with a minimum 1-hour-rated wall, so the loss of one riser does not prevent the 

receipt or transmission of signals from other floors or zones. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals according to Division 26 Section 260553 

“Identification for Electrical Systems”.  

B. Install instructions frame in a location visible from the FACP. 

C. Paint power-supply disconnect switch red and label "FIRE ALARM." 
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3.5 GROUNDING 

A. Ground the FACP and associated circuits; comply with IEEE 1100.  Install a ground wire from main service 

ground to the FACP. 

3.6 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Before requesting final approval of the installation, submit a written statement using the form for 

Record of Completion shown in NFPA 72. 

2. Perform each electrical test and visual and mechanical inspection listed in NFPA 72.  Certify 

compliance with test parameters. 

3. Visual Inspection:  Conduct a visual inspection before any testing.  Use as-built drawings and system 

documentation for the inspection.  Identify improperly located, damaged, or nonfunctional equipment, 

and correct before beginning tests. 

4. Testing:  Follow procedure and record results complying with requirements in NFPA 72. 

1. Detectors that are outside their marked sensitivity range shall be replaced. 

5. Test and Inspection Records:  Prepare according to NFPA 72, including demonstration of sequences 

of operation by using the matrix-style form in Appendix A in NFPA 70. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to instruct the City’s maintenance personnel to adjust, 

operate, and maintain the fire alarm system, appliances, and devices.  

END OF SECTION 28 46 00 
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