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SECTION 21 05 17 

SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

PART 1 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 
1. ASTM International (ASTM): 

a. A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless. 

b. C1107/C1107M, Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Nonshrink). 

1.2 RELATED DOCUMENTS 

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

1.3 SUMMARY 

A. Section Includes: 
1. Sleeves. 
2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 

1.4 ACTION SUBMITTALS 

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

PART 2 PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral water-stop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes: ASTM A53/A53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends. 
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D. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 
1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size of pipe. 
2. Pressure Plates: Stainless steel. 
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, water-stop assembly made for imbedding in 
concrete slab or wall. Unit has plastic or rubber water-stop collar with center opening to match 
piping OD. 

2.4 GROUT 

A. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

B. Characteristics: Non-shrink; recommended for interior and exterior applications. 

C. Design Mix: 5,000 psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

PART 3 EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 
1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors and concrete walls as new slabs and walls are constructed. 
1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 

sleeves. 
2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other 
wet areas 2 inches above finished floor level. 
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3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. Install sleeves for pipes passing through interior partitions. 
1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint. Revise paragraph below to suit Project 
and insert description of firestopping sealant. 

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations. Seal pipe penetrations with fires-top materials and UL Listed 
assemblies.  

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 
1. Install fittings that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 

waterproofing. Comply with requirements for flashing specified in Section 07 62 00, 
Sheet Metal Flashing and Trim. 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor 
level. 

4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if 
ring is specified. 

5. Using grout, seal the space around outside of stack-sleeve fittings. 

B. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal 
pipe penetrations with fire-stop materials and UL Listed assemblies. 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or penetration size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 
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B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position water-stop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves. 
b. Piping NPS 6 and Larger: Cast-iron wall sleeves. 

2. Exterior Concrete Walls below Grade: 
a. Piping Smaller Than NPS 6: Sleeve-seal fittings. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 
piping and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system. 
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 

piping and sleeve for installing sleeve-seal system. 
3. Concrete Slabs-on-Grade: 

a. Piping Smaller than NPS 6 (DN 150): Sleeve-seal fittings. 
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 

piping and sleeve for installing sleeve-seal system. 
b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 
piping and sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 
a. Piping Smaller than NPS 6: Galvanized-steel-pipe sleeves. 
b. Piping NPS 6 and Larger: Galvanized-steel-pipe sleeves. 

5. Interior Partitions: 
a. Piping Smaller than NPS 6: Galvanized-steel-pipe sleeves. 
b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-sheet sleeves. 

END OF SECTION 
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SECTION 21 05 18 

ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. Escutcheons. 
2. Floor plates. 

1.3 ACTION SUBMITTALS 

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

PART 2 PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners. 

D. Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and 
setscrew. 

E. Split-Plate, Stamped-Steel Type: With chrome-plated finish, exposed-rivet hinge, and spring-
clip fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners. 

B. Split-Casting Floor Plates: Cast brass with concealed hinge. 
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PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with 
OD that completely covers opening. 
1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type. 
b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-

brass or split-casting brass type with polished, chrome-plated finish. 
c. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass or 

split-casting brass type with polished, chrome-plated finish. 
d. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass or split-casting 

brass type with polished, chrome-plated finish. 
e. Bare Piping in Equipment Rooms: One-piece, cast-brass or split-casting brass type 

with polished, chrome-plated finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with 
OD that completely covers opening. 
1. New Piping: One-piece, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 
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SECTION 21 05 23 

GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION PIPING 

PART 1 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 
1. American Society of Mechanical Engineers (ASME):  

a. B16.1, Gray Iron Pipe Flanges and Flanged Fittings (2015 edition). 
b. B1.20.1, Pipe Threads, General Purpose (2013 edition). 
c. B31.1, Power Piping (2014 edition). 
d. B31.9, Building Services Piping (2014 edition). 

2. American Water Works Association (AWWA): 
a. C110/A21.10, Ductile-Iron and Gray-Iron Fittings. 
b. C606, Grooved and Shouldered Joints. 

3. National Fire Protection Association (NFPA): 24, Standard for the Installation of Private 
Fire Service Mains and Their Appurtenances. 

4. FM Global (FM). 
5. Underwriters Laboratories, Inc. (UL): 

a. 262, Standard for Safety Gate Valves for Fire-Protection Service. 
b. 312, Standard for Safety Check Valves for Fire- Protection Service. 
c. 789, Standard for Safety Indicator Posts for Fire-Protection Service. 
d. 1091, Standard for Safety Butterfly Valves for Fire-Protection Service. 

1.2 RELATED DOCUMENTS 

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

1.3 SUMMARY 

A. Section Includes: 
1. Bronze butterfly valves with indicators. 
2. Iron butterfly valves with indicators. 
3. Check valves. 
4. Bronze OS&Y gate valves. 
5. Iron OS&Y gate valves. 
6. NRS gate valves. 
7. Indicator posts. 
8. Trim and drain valves. 

1.4 DEFINITIONS 

A. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 
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B. NRS: Non-rising stem. 

C. OS&Y: Outside screw and yoke. 

D. SBR: Styrene-butadiene rubber. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 
1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, and weld ends. 
3. Set valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 
1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature. If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
operating handles or stems as lifting or rigging points. 

D. Protect flanges and specialties from moisture and dirt. 

PART 2 PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the headings 
listed below and shall bear UL mark: 
1. Main Level: HAMV - Fire Main Equipment. 

a. Level 1: HCBZ - Indicator Posts, Gate Valve. 
b. Level 1: HLOT - Valves. 

1) Level 3: HLUG - Ball Valves, System Control. 
2) Level 3: HLXS - Butterfly Valves. 
3) Level 3: HMER - Check Valves. 
4) Level 3: HMRZ - Gate Valves. 

2. Main Level: VDGT - Sprinkler System & Water Spray System Devices. 
a. Level 1: VQGU - Valves, Trim and Drain. 
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B. FM Global Approved: Valves shall be listed in its Approval Guide, under the headings listed 
below: 
1. Automated Sprinkler Systems: 

a. Indicator posts. 
b. Valves: 

1) Gate valves. 
2) Check valves: 

a) Single check valves. 
3) Miscellaneous valves. 

C. Source Limitations for Valves: Obtain valves for each valve type from single manufacturer. 

D. ASME Compliance: 
1. ASME B16.1 for flanges on iron valves. 
2. ASME B1.20.1 for threads for threaded-end valves. 
3. ASME B31.9 for building services piping valves. 

E. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

F. NFPA Compliance: Comply with NFPA 24 for valves. 

G. Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher as 
required by system pressures. 

H. Valve Sizes: Same as upstream piping unless otherwise indicated. 

I. Valve Actuator Types: 
1. Worm-gear actuator with hand wheel for quarter-turn valves, except for trim and drain 

valves. 
2. Hand wheel: For other than quarter-turn trim and drain valves. 
3. Hand lever: For quarter-turn trim and drain valves NPS 2 and smaller. 

2.2 BRONZE BUTTERFLY VALVES WITH INDICATORS 

A. Description: 
1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball 

type), Class Number 1112. 
2. Minimum: Pressure rating: 175 psig. 
3. Body Material: Bronze. 
4. Seat Material: EPDM. 
5. Stem Material: Bronze or stainless steel. 
6. Disc: Stainless steel. 
7. Actuator: Worm gear or traveling nut. 
8. Supervisory Switch: Internal or external. 
9. Ends Connections for Valves NPS 1 through NPS 2: Threaded ends. 
10. Ends Connections for Valves NPS 2-1/2: Grooved ends. 
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2.3 IRON BUTTERFLY VALVES WITH INDICATORS 

A. Description: 
1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type), 

Class Number 112. 
2. Minimum Pressure Rating: 175 psig. 
3. Body Material: Cast or ductile iron with nylon, EPDM, epoxy, or polyamide coating. 
4. Seat Material: EPDM. 
5. Stem: Stainless steel. 
6. Disc: Ductile iron, nickel plated and EPDM or SBR coated. 
7. Actuator: Worm gear or traveling nut. 
8. Supervisory Switch: Internal or external. 
9. Body Design: Grooved-end connections. 

2.4 CHECK VALVES 

A. Description: 
1. Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210. 
2. Minimum Pressure Rating: 175 psig. 
3. Type: Single swing check. 
4. Body Material: Cast iron, ductile iron, or bronze. 
5. Clapper: Bronze, ductile iron, or stainless steel with elastomeric seal. 
6. Clapper Seat: Brass, bronze, or stainless steel. 
7. Hinge Shaft: Bronze or stainless steel. 
8. Hinge Spring: Stainless steel. 
9. End Connections: Flanged, grooved, or threaded. 

2.5 IRON OS&Y GATE VALVES 

A. Description: 
1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- 

and NRS-type gate valves). 
2. Minimum Pressure Rating: 175 psig. 
3. Body and Bonnet Material: Cast or ductile iron. 
4. Wedge: Cast or ductile iron, or bronze with elastomeric coating. 
5. Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating. 
6. Stem: Brass or bronze. 
7. Packing: Non-asbestos PTFE. 
8. Supervisory Switch: External. 
9. End Connections: Flanged or Grooved. 

2.6 NRS GATE VALVES 

A. Description: 
1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- 

and NRS-type gate valves). 
2. Minimum Pressure Rating: 175 psig. 
3. Body and Bonnet Material: Cast or ductile iron. 
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4. Wedge: Cast or ductile iron with elastomeric coating. 
5. Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating. 
6. Stem: Brass or bronze. 
7. Packing: Non-asbestos PTFE. 
8. Supervisory Switch: External. 
9. End Connections: Flanged or Grooved. 

2.7 INDICATOR POSTS 

A. Description: 
1. Standard: UL 789 and FM Global standard for indicator posts. 
2. Type: Underground. 
3. Base Barrel Material: Cast or ductile iron. 
4. Extension Barrel: Cast or ductile iron. 
5. Cap: Cast or ductile iron. 
6. Operation: Wrench. 

2.8 TRIM AND DRAIN VALVES 

A. Ball Valves: 
1. Description: 

a. Pressure Rating: 175 psig. 
b. Body Design: Two piece. 
c. Body Material: Forged brass or bronze. 
d. Port size: Full or standard. 
e. Seats: PTFE. 
f. Stem: Bronze or stainless steel. 
g. Ball: Chrome-plated brass. 
h. Actuator: Handlever. 
i. End Connections for Valves NPS 1 through NPS 2-1/2: Threaded ends. 
j. End Connections for Valves NPS 1-1/4 and NPS 2-1/2: Grooved ends. 

B. Angle Valves: 
1. Description: 

a. Pressure Rating: 175 psig. 
b. Body Material: Brass or bronze. 
c. Ends: Threaded. 
d. Stem: Bronze. 
e. Disc: Bronze. 
f. Packing: Asbestos free. 
g. Handwheel: Malleable iron, bronze, or aluminum. 

C. Globe Valves: 
1. Description: 

a. Pressure Rating: 175 psig. 
b. Body Material: Bronze with integral seat and screw-in bonnet. 
c. Ends: Threaded. 
d. Stem: Bronze. 
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e. Disc Holder and Nut: Bronze. 
f. Disc Seat: Nitrile. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron, bronze, or aluminum. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully-closed. Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 GENERAL REQUIREMENTS FOR VALVE INSTALLATION 

A. Comply with requirements in the following sections for specific valve installation 
requirements and applications: 
1. Section 21 13 13, Wet-Pipe Sprinkler Systems for application of valves in wet-pipe, fire-

suppression sprinkler systems. 

B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water 
supply except from fire-department connections. Install permanent identification signs 
indicating portion of system controlled by each valve. 

C. Install backflow preventers in potable-water-supply sources. 

D. Install valves having threaded connections with unions at each piece of equipment arranged to 
allow easy access, service, maintenance, and equipment removal without system shutdown. 
Provide separate support where necessary. 

E. Install valves in horizontal piping with stem at or above the pipe center. 

F. Install valves in position to allow full stem movement. 

G. Install valve tags. Comply with requirements in Section 21 05 53, Identification for Fire-
Suppression Piping and Equipment for valve tags and schedules and signs on surfaces 
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concealing valves; and the NFPA standard applying to the piping system in which valves are 
installed. Install permanent identification signs indicating the portion of system controlled by 
each valve. 

H. Install listed fire-protection shutoff valves supervised-open, located to control sources of water 
supply except from fire-department connections. 

I. Install listed fire-protection shutoff valves supervised-closed, located to control sources of 
water supply to fire-department connections. 

J. Install backflow preventers with shutoff valves supervised-open in potable-water-supply 
sources. 

END OF SECTION 
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SECTION 21 05 48 

VIBRATION AND SEISMIC CONTROLS FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 

PART 1 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 
1. ASTM: E488, Standard Test Methods for Strength of Anchors in Concrete Elements. 
2. AWS: AWS D1.1/D1.1M, Structural Welding Code – Steel. 
3. MSS: MSS SP-127, Bracing for Piping Systems-Wind-Dynamic Design, Selection and 

Application. 
4. OSHA: 29 CFR 1910.7, Definitions. 

1.2 RELATED DOCUMENTS 

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

1.3 SUMMARY 

A. Section Includes: 
1. Elastomeric isolation mounts. 
2. Restrained elastomeric isolation mounts. 
3. Pipe-riser resilient supports. 
4. Resilient pipe guides. 
5. Elastomeric hangers. 
6. Restraint channel bracings. 
7. Seismic-restraint accessories. 
8. Mechanical anchor bolts. 
9. Adhesive anchor bolts. 

1.4 DEFINITIONS 

A. IBC: International Building Code. 

B. ICC-ES: ICC-Evaluation Service. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. Include rated load, rated deflection, and overload capacity for each vibration isolation 

device. 
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2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of vibration isolation device and seismic-restraint component required. 
a. Tabulate types and sizes of seismic restraints, complete with report numbers and 

rated strength in tension and shear as evaluated by an agency acceptable to 
authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads. 

B. Delegated-Design Submittal: For each vibration isolation and seismic-restraint device. 
1. Include design calculations and details for selecting vibration isolators and seismic 

restraints complying with performance requirements, design criteria, and analysis data 
signed and sealed by the qualified professional engineer responsible for their preparation. 

2. Design Calculations: Calculate static and dynamic loading due to equipment weight and 
operation, due to seismic forces required to select vibration isolators, and due to seismic 
restraints. 

3. Riser Supports: Include riser diagrams and calculations showing anticipated expansion 
and contraction at each support point, initial and final loads on building structure, spring 
deflection changes, and seismic loads. Include certification that riser system was 
examined for excessive stress and that none exists. 

4. Seismic-Restraint Details: 
a. Design Analysis: To support selection and arrangement of seismic restraints. Include 

calculations of combined tensile and shear loads. 
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the 

restrained items and to the structure. Show attachment locations, methods, and 
spacing. Identify components, list their strengths, and indicate directions and values 
of forces transmitted to the structure during seismic events. Indicate association with 
vibration isolation devices. 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of vibration isolation device installation and 
seismic bracing for fire-suppression piping and equipment with other systems and equipment 
in the vicinity, including other supports and restraints, if any. 

B. Qualification Data: For professional engineer. 

C. Welding certificates. 

D. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, with the experience and capability to 
conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7 and that 
is acceptable to authorities having jurisdiction. 
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B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
Structural Welding Code - Steel. 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval by ICC-ES, or preapproval by another agency acceptable to 
authorities having jurisdiction, showing maximum seismic-restraint ratings. Ratings based on 
independent testing are preferred to ratings based on calculations. If preapproved ratings are 
unavailable, submittals based on independent testing are preferred. Calculations (including 
combining shear and tensile loads) to support seismic-restraint designs must be signed and 
sealed by a qualified professional engineer. 

PART 2 PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: Refer to structural design data. 
1. Rated strengths, features, and applications shall be as defined in reports by an evaluation 

service member of ICC-ESan agency acceptable to authorities having jurisdiction. 
a. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of 

components shall be at least four times the maximum seismic forces to which they 
are subjected. 

2.2 ELASTOMERIC ISOLATION MOUNTS 

A. Double-Deflection, Elastomeric Isolation Mounts:  
1. Mounting Plates: 

a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and 
threaded with threaded studs or bolts. 

b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to 
support structure. 

2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 
material. 

2.3 RESTRAINED ELASTOMERIC ISOLATION MOUNTS 

A. Restrained Elastomeric Isolation Mounts: 
1. Description: All-directional isolator with seismic restraints containing two separate and 

opposing elastomeric elements that prevent central threaded element and attachment 
hardware from contacting the housing during normal operation. 
a. Housing: Cast-ductile iron or welded steel. 
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene or other elastomeric 

material. 
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2.4 PIPE-RISER RESILIENT SUPPORT 

A. Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated by 
a minimum 1/2-inch thick neoprene. 
1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical 

travel in both directions. 
2. Maximum Load Per Support: 500 psig on isolation material providing equal isolation in 

all directions. 

2.5 RESILIENT PIPE GUIDES 

A. Description: Telescopic arrangement of two steel tubes or post-and-sleeve arrangement 
separated by a minimum 1/2-inch thick neoprene. 
1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and re-insertable 

to allow for selection of pipe movement. Guides shall be capable of motion to meet 
location requirements. 

2.6 ELASTOMERIC HANGERS 

A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods. 
1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an 

opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency. 

2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric 
material with a projecting bushing for the underside opening preventing steel to steel 
contact. 

2.7 RESTRAINT CHANNEL BRACINGS 

A. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel 
channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
rated in tension, compression, and torsion forces. 

2.8 SEISMIC-RESTRAINT ACCESSORIES 

A. Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod. 

B. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers 
to rigid channel bracings. 

C. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchor bolts and studs. 

D. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings, and matched to type and 
size of attachment devices used. 
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E. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

2.9 MECHANICAL ANCHOR BOLTS 

A. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated 
steel for interior applications and stainless steel for exterior applications. Select anchor bolts 
with strength required for anchor and as tested according to ASTM E 488. 

2.10 ADHESIVE ANCHOR BOLTS 

A. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. 
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless 
steel for exterior applications. Select anchor bolts with strength required for anchor and as 
tested according to ASTM E 488. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation. 

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

3.2 APPLICATIONS 

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application 
by an agency acceptable to authorities having jurisdiction. 

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on 
Drawings to receive them and where required to prevent buckling of hanger rods due to 
seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of 
components so strength is adequate to carry present and future static and seismic loads within 
specified loading limits. 
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3.3 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported equipment 
attachment and mounting points and with requirements for concrete reinforcement and 
formwork.  

B. Installation of vibration isolators must not cause any change of position of equipment, piping, 
or ductwork resulting in stresses or misalignment. 

C. Piping Restraints: 
1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c. 
3. Brace a change of direction longer than 12 feet. 

D. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction that provides required submittals for component. 

E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolts and mounting hole in concrete base. 

F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are attached to 
wall. 

G. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

H. Drilled-in Anchors: 
1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 

anchors. Do not damage existing reinforcing or embedded items during coring or drilling. 
Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling. Locate and avoid pre-stressed tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved 
full design strength. 

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to 
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 
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3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections 
or branches are supported by different structural elements, and where the connections 
terminate with connection to equipment that is anchored to a different structural element from 
the one supporting the connections as they approach equipment. Comply with requirements in 
Section 21 13 13, Wet-Pipe Sprinkler Systems for piping flexible connections. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Remove and replace malfunctioning units and retest as specified above. 

C. Prepare test and inspection reports. 

END OF SECTION  
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SECTION 21 05 53 

IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 

PART 1 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 
1. ASME: A13.1, Scheme for Identification of Piping Systems (2015 edition).  

1.2 RELATED DOCUMENTS 

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

1.3 SUMMARY 

A. Section Includes: 
1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Valve tags. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed 
content for each label. 

D. Valve Schedules: Valve numbering scheme. 

PART 2 PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 
1. Material and Thickness: Brass, 0.032-inch thick, with predrilled holes for attachment 

hardware. 
2. Letter Color: White. 
3. Background Color: Red. 
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4. Minimum Label Size: Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger 
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

6. Fasteners: Stainless-steel rivets or self-tapping screws. 
7. 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, 

1/16-inch thick, with predrilled holes for attachment hardware. 
2. Letter Color: White. 
3. Background Color: Red. 
4. Maximum Temperature: Able to withstand temperatures up to 160 degrees F. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 

24 inches, 1/2 inch for viewing distances up to 72 inches, 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), and the 
Specification section number and title where equipment is specified. 

D. Equipment-Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper. Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and 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, 
1/16-inch thick, with predrilled holes for attachment hardware. 

B. Letter Color: White. 

C. Background Color: Red. 

D. Maximum Temperature: Able to withstand temperatures up to 160 degrees F. 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 
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F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, 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 according to ASME A13.1. 

B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. 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 1/2 inch for viewing distances up to 72 inches and proportionately 

larger lettering for greater viewing distances. 

D. Pipe-Label Colors: 
1. Background Color: Safety Red. 
2. Letter Color: White. 

2.4 VALVE TAGS 

A. Description: Stamped or engraved with 1/4-inch letters for piping-system abbreviation and 
1/2-inch numbers. 
1. Tag Material: Brass, 0.032-inch thick, with predrilled holes for attachment hardware. 
2. Fasteners: Brass wire-link chain. 
3. Valve-Tag Color: Safety Red. 
4. Letter Color: White. 

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room 
or space), normal-operating position (open, closed, or modulating), and variations for 
identification. Mark valves for emergency shutoff and similar special uses. 
1. Valve-tag schedule shall be included in operation and maintenance data. 
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PART 3 EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as 
well as dirt, oil, grease, release agents, and other substances that could impair bond of 
identification devices. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be installed. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

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. Pipe-Label Locations: 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. Where flow pattern is not obvious, 

mark each pipe at branch. 
3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible 

enclosures. 
4. At access doors, manholes, and similar access points that permit a view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 25 feet along each run. Reduce intervals to 15 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes including 
pipes where flow is allowed in both directions. 

3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in fire-suppression piping systems. List tagged 
valves in a valve-tag schedule. 
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B. Valve-Tag Application Schedule: Tag valves according to size, shape, and with captions 
similar to those indicated in Valve-Tag Size and Shape Subparagraph below: 
1. Valve-Tag Size and Shape: 

a. Wet-Pipe Sprinkler System: 2 inches, round. 

END OF SECTION 
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SECTION 21 11 19 

FIRE-DEPARTMENT CONNECTIONS 

PART 1 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 
1. NFPA: 1963, Standard for Fire Hose Connections (2014 edition). 
2. UL: 405, Standard for Fire Department Connections. 

1.2 RELATED DOCUMENTS 

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

1.3 SUMMARY 

A. Section Includes: Flush-type fire-department connections. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for each fire-department 
connection. 

PART 2 PRODUCTS 

2.1 FLUSH-TYPE FIRE-DEPARTMENT CONNECTION 

A. Standard: UL 405. 

B. Type: Flush, for wall mounting. 

C. Pressure Rating: 175 psig minimum. 

D. Body Material: Corrosion-resistant metal. 

E. Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes 
and threads. Include extension pipe nipples, brass lugged swivel connections, and check 
devices or clappers. 

F. Caps: Brass, lugged type, with gasket and chain. 

G. Escutcheon Plate: Rectangular, brass, wall type. 
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H. Outlet: With pipe threads. 

I. Body Style: Horizontal. 

J. Number of Inlets: Two. 

K. Outlet Location: Left side or Right side. 

L. Escutcheon Plate Marking: Similar to AUTO SPRINKLER. 

M. Finish: Polished chrome plated. 

N. Outlet Size: NPS 4. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of fire-department connections. 

B. Examine roughing-in for fire-suppression risers to verify actual locations of piping 
connections before fire-department connection installation. 

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

3.2 INSTALLATION 

A. Install wall-type fire-department connections at 36-inches above finished grade at FDC 
location. 

B. Install automatic (ball-drip) drain valve at each check valve for fire-department connection 
and pipe to building exterior. 

END OF SECTION  
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SECTION 21 13 13 

WET-PIPE SPRINKLER SYSTEMS 

PART 1 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 
1. ASCE/SEI 7: ASCE/SEI 7, Minimum Design Loads for Buildings and Other Structures. 
2. ASME: 

a. 16.1, Gray Iron Pipe Flanges and Flanged Fittings (2015 edition) 
b. B16.4, Gray Iron Threaded Fittings, Classes 125 and 250 (2012 edition). 
c. B16.5, Pipe Flanges and Flanged Fittings: NPS ½ thru NPS 24 (2013 edition). 
d. B16.9, Factory-Made Wrought Buttwelding Fittings (2012 edition). 
e. B16.21, Non-metallic Flat Gaskets for Pipe Flanges (2011 edition). 
f. B1.20.1, Pipe Threads, General Purpose (2013 edition). 
g. B31.9, Building Services Piping (2014 edition). 

3. ASTM: 
a. A47/A47M, Standard for Feritic Malleable Iron Castings (2014 edition). 
b. A53/A53M, Pipe, Steel, Black, and Hot-Dipped, Zinc-Coated, Welded and Seamless 

(2012 edition). 
c. A234/A234M, Piping Fittings of Wrought Carbon Steel and Alloy Steel for 

Moderate and High Temperature Service (2015 edition) 
d. A536, Ductile Iron Castings (2014 edition). 
e. A865/A865M, Threaded Couplings, Steel, Black or Zinc-coated (Galvanized) 

Welded or Seamless, for Use in Steel Pipe Joints (2012 edition). 
f. A733, Welded and Seamless Carbon Steel and Austenitic Stainless Steel Pipe 

Nipples (2015 edition). 
4. AWS:  D10.12M/D10.12. 
5. AWWA: C606, Standard for Grooved and Shouldered Joints (1997 edition). 
6. NFPA: 

a. 13, Standard for the Installation of Sprinkler Systems (2016 edition). 
b. 70, National Electric Code. 
c. 291, Fire Flow Testing and the Marking of Hydrants (2016 edition). 

7. UL/ULC: 
a. 193, Alarm Valves for Fire Protection Services (2016 edition). 
b. 199, Automatic Sprinklers for Fire Protection Service (2005 edition). 
c. 213, Rubber Gasketed Fittings for Fire Protection Service (2004 edition). 
d. 346, Waterflow Indicators for Fire Protective Signaling Systems (2005 edition). 
e. 393, Indicating Pressure Gages for Fire Protection Service (2005 edition). 
f. 464, Audible Signaling Devices for Fire Alarm Signaling and Devices, Including 

Accessories (2016 edition). 
g. 860, Pipe Unions for Flammable and Combustible Fluids and Fire Protection 

Service (2014 edition). 
h. 1726, Automatic Drain Valves for Standpipe Systems (2001 edition). 
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1.2 RELATED DOCUMENTS 

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

1.3 SUMMARY 

A. Section Includes: 
1. Pipes, fittings, and specialties. 
2. Specialty valves. 
3. Sprinklers. 
4. Alarm devices. 
5. Pressure gages. 

B. Related Requirements: 
1. Section 21 11 19, Fire Department Connections for flush- fire department connections. 
2. Section 21 05 23, General-Duty Valves for Water-Based Fire-Suppression Piping for 

ball, butterfly, check, gate, post-indicator, and trim and drain valves. 

1.4 DEFINITIONS 

A. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at 
working pressure of 175-psig maximum. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product, include rated capacities, operating characteristics, 
electrical characteristics, and furnished specialties and accessories. 

B. Shop Drawings: For wet-pipe sprinkler systems. 
1. Include plans, elevations, sections, and attachment details. 
2. Include diagrams for power, signal, and control wiring. 

C. Delegated-Design Submittal: For wet-pipe sprinkler systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items involved: 
1. Domestic water piping. 
2. Compressed air piping. 
3. HVAC hydronic piping. 
4. Items penetrating finished ceiling include the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Ductwork. 
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B. Qualification Data: For qualified Installer and professional engineer. 

C. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that 
have been approved by authorities having jurisdiction, including hydraulic calculations if 
applicable. 

D. Welding certificates. 

E. Fire-hydrant flow test report per NFPA 291. 

F. Field Test Reports and Certificates: Indicate and interpret test results for compliance with 
performance requirements and as described in NFPA 13. Include Contractor's Material and 
Test Certificate for Aboveground Piping. 

G. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in 
emergency, operation, and maintenance manuals. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with 

space for minimum of six spare sprinklers plus sprinkler wrench. Include number of 
sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with 
sprinklers and wrench for each type of sprinkler used on Project. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: Design and installation shall be performed by persons with a NICET 
Level III certification for fire sprinkler systems an established reputation in the fire protection 
industry who can furnish a list of satisfactory installations of the type of system specified. 
Design engineer must have the authority having jurisdiction licenses and seal, sign and date all 
drawings and hydraulic calculations. 
1. Responsibilities include designing, fabricating, and installing sprinkler systems and 

providing professional engineering services needed to assume engineering responsibility. 
Base calculations on results of fire-hydrant flow test performed by the Installer. 
a. Engineering Responsibility: Preparation of working plans, calculations, and field test 

reports by a qualified professional engineer. 

B. Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler 
and Pressure Vessel Code. 

C. Regulatory Requirements: 
1. National Fire Codes. 
2. Provincial Fire Code. 
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3. Requirements of The City’s insurance underwriter, if applicable. 
4. City or Province authorities having jurisdiction. 

1.10 FIELD CONDITIONS 

A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities 
occupied by The City or others unless permitted under the following conditions and then only 
after arranging to provide temporary sprinkler service according to requirements indicated: 
1. Notify The City no fewer than 2 days in advance of proposed interruption of sprinkler 

service. 
2. Do not proceed with interruption of sprinkler service without The City’s written 

permission. 

PART 2 PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Materials manufactured within scope of Underwriters Laboratories of Canada shall conform to 
UL/ULC Standards and have an applied UL/ULC listing mark. 

B. All equipment shall be Factory Mutual (FM) approved. 

C. Sprinkler system equipment, specialties, accessories, installation, and testing shall comply 
with the following: 
1. NFPA 13. 

D. Standard-Pressure Piping System Component: Listed for 175-psig minimum working 
pressure. 

E. Delegated Design: Engage a qualified professional engineer to design wet-pipe sprinkler 
systems. 
1. Available fire-hydrant flow test as indicated on the Drawings.  
2. Sprinkler system design shall be approved by authorities having jurisdiction. 

a. Margin of Safety for Available Water Flow and Pressure: 10 percent, including 
losses through water-service piping, valves, and backflow preventers. 

b. Sprinkler Occupancy Hazard Classifications as indicated on the Drawings. 
3. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area. 
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area. 
c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft. area. 
d. Extra-Hazard, Group 1 Occupancy: 0.30 gpm over 2500-sq. ft. area. 
e. Extra-Hazard, Group 2 Occupancy: 0.40 gpm over 2500-sq. ft. area. 

4. Maximum Protection Area per Sprinkler: 
a. Light Hazard Areas: 225 sq. ft. 
b. Ordinary Hazard Areas: 130 sq. ft. 
c. Extra Hazard Areas: 100 sq. ft. 
d. Other Areas: According to NFPA 13 recommendations unless otherwise indicated 

on the Drawings. 
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F. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions 
determined according to NFPA 13 and ASCE/SEI 7. 

2.2 STEEL PIPE AND FITTINGS 

A. Standard-Weight, Schedule 40, Black-Steel Pipe: ASTM A53/A53M, Type E Grade B. Pipe 
ends may be factory or field formed to match joining method. 

B. Black-Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M, standard-weight, 
seamless steel pipe with threaded ends. 

C. Uncoated-Steel Couplings: ASTM A865/A865M, threaded. 

D. Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern. 

E. Malleable- or Ductile-Iron Unions: UL 860. 

F. Cast-Iron Flanges: ASME 16.1, Class 125. 

G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150. 
1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic and asbestos free or EPDM 

rubber gasket. 
a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets. 
b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type 

gaskets. 
2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated. 

H. Steel Welding Fittings: ASTM A234/A234M and ASME B16.9. 
1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials 

appropriate for wall thickness and chemical analysis of steel pipe being welded. 

I. Grooved-Joint, Steel-Pipe Appurtenances: 
1. Pressure Rating: 175-psig minimum. 
2. Painted Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron 

casting or ASTM A536, ductile-iron casting, with dimensions matching steel pipe. 
3. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern, 

unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, 
EPDM-rubber gasket, and bolts and nuts. 

2.3 SPECIALTY VALVES 

A. Listed in UL's Fire Protection Equipment Directory or FM Global's Approval Guide. 

B. Pressure Rating: 
1. Standard-Pressure Piping Specialty Valves: 175-psig minimum. 

C. Body Material: Cast or ductile iron. 

D. Size: Same as connected piping. 
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E. End Connections: Flanged or grooved. 

F. Riser Check Valves: 
1. Standard: UL 193. 
2. Design: For horizontal or vertical installation. 
3. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages main 

drain, and fill-line attachment with strainer. 
4. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

G. Automatic (Ball Drip) Drain Valves: 
1. Standard: UL 1726. 
2. Pressure Rating: 175-psig minimum. 
3. Type: Automatic draining, ball check. 
4. Size: NPS 3/4. 
5. End Connections: Threaded. 

H. Automatic Air Release Valves: 
1. Furnish and install air release valve(s) at the high point(s) on the fire sprinkler system 

piping determined by the sprinkler system designer or engineer to assure evacuation of 
air from the system during and after filling. The automatic air release valve shall consist 
of a 40 mesh “Y” type strainer connected to an automatic air vent valve. The output of 
the air Release valve shall be a 1/2” NPT male connection which allows a drain 
attachment for safely draining inadvertent discharge of water that is inherent in the 
operation of the automatic air vent. Install drain pipe to appropriate location outside the 
building. The air vent assembly shall be field replaceable without disabling the sprinkler 
system by the installation of a 1/2” ball valve installed before the Y strainer for isolation 
purposes. The automatic air release valve shall be mounted in a vertical position and shall 
require a minimum of 8 inches of clearance above the fire sprinkler main or branch line 
piping. 

2. Furnish and install a ball valve prior to the “Y” type strainer to isolate the automatic air 
release valve and strainer from the system for replacement of the automatic air vent or 
WAGS or strainer maintenance. 

3. The Automatic Air Release Valve shall be a model PAV manufactured by Potter Electric 
Signal Company LLC or approved equal in accordance with B8. 

2.4 SPRINKLER PIPING SPECIALTIES 

A. Flow Detection and Test Assemblies: 
1. Standard: UL's Fire Protection Equipment Directory or FM Global's Approval Guide. 
2. Pressure Rating: 175-psig minimum. 
3. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve. 
4. Size: Same as connected piping. 
5. Inlet and Outlet: Threaded or grooved. 

B. Sprinkler Inspector's Test Fittings: 
1. Standard: UL's Fire Protection Equipment Directory or FM Global's Approval Guide. 
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2. Pressure Rating: 175-psig minimum. 
3. Body Material: Cast- or ductile-iron housing with sight glass. 
4. Size: Same as connected piping. 
5. Inlet and Outlet: Threaded. 

2.5 SPRINKLERS 

A. Listed in UL's Fire Protection Equipment Directory or FM Global's Approval Guide. 

B. Pressure Rating for Residential Sprinklers: 175-psig maximum. 

C. Pressure Rating for Automatic Sprinklers: 175-psig minimum. 

D. Automatic Sprinklers with Heat-Responsive Element: 
1. Nonresidential Applications: UL 199. 
2. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for 

Ordinary temperature classification rating unless otherwise indicated or required by 
application. 

E. Sprinkler Finishes: Chrome plated for pendants and bronze for uprights. 

F. Special Coatings: Wax for corrosive areas. 

G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting 
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers. 
1. Ceiling Mounting: Chrome-plated steel, one piece, flat. 
2. Sidewall Mounting: Chrome-plated steel, one piece, flat. 

H. Sprinkler Guards: 
1. Standard: UL 199. 
2. Type: Wire cage with fastening device for attaching to sprinkler. 

2.6 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm Bell: 
1. Standard: UL 464. 
2. Type: Vibrating, metal alarm bell. 
3. Size: 10-inch diameter. 
4. Finish: Red-enamel factory finish, suitable for outdoor use. 
5. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Water-Flow Indicators: 
1. Standard: UL 346. 
2. Water-Flow Detector: Electrically supervised. 
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3. Components: Two single-pole, double-throw circuit switches for isolated alarm and 
auxiliary contacts, 7 A, 125V ac and 0.25 A, 24V dc; complete with factory-set, field-
adjustable retard element to prevent false signals and tamperproof cover that sends signal 
if removed. 

4. Type: Paddle operated. 
5. Pressure Rating: 250 psig. 
6. Design Installation: Horizontal or vertical. 

D. Valve Supervisory Switches: 
1. Standard: UL 346. 
2. Type: Electrically supervised. 
3. Components: Single-pole, double-throw switch with normally closed contacts. 
4. Design: Signals that controlled valve is in other than fully open position. 
5. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.7 PRESSURE GAGES 

A. Standard: UL 393. 

B. Dial Size: 3-1/2- to 4-1/2-inch diameter. 

C. Pressure Gage Range: 0- to 250-psig minimum. 

D. Label: Include WATER label on dial face. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system 
design calculations required in Quality Assurance Article. 

B. Report test results promptly and in writing. 

3.2 SERVICE-ENTRANCE PIPING 

A. Connect sprinkler piping to fire -service piping for fire service entrance to building.  

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated 
at connection to water-service piping. 
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3.3 PIPING INSTALLATION 

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping. Install piping as indicated on approved working plans. 
1. Deviations from approved working plans for piping require written approval from 

authorities having jurisdiction. File written approval with Architect before deviating from 
approved working plans. 

2. Coordinate layout and installation of sprinklers with other construction that penetrates 
ceilings, including light fixtures, HVAC equipment, and partition assemblies. 

B. Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping. 

C. Install seismic restraints on piping. Comply with NFPA 13 requirements for seismic-restraint 
device materials and installation. 

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 
pipe sizes. 

E. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

G. Install Inspector's Combination Drain/Test Connections in sprinkler system piping, complete 
with shutoff valve, and sized and located according to NFPA 13. 

H. Install sprinkler piping with drains for complete system drainage. 

I. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to 
drain piping between fire-department connection and check valve. Install drain piping to and 
spill over floor drain or to outside building. 

J. Install alarm devices in piping systems. 

K. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with 
requirements for hanger materials in NFPA 13. In seismic-rated areas, refer to Section 21 05 
48, Vibration and Seismic Controls for Fire-Suppression Piping and Equipment. 

L. Install pressure gages on riser or feed main, at each sprinkler test connection. Include pressure 
gages with connection not less than NPS 1/4 and with soft-metal seated globe valve, arranged 
for draining pipe between gage and valve. Install gages to permit removal, and install where 
they are not subject to freezing. 

M. Fill sprinkler system piping with water. 

N. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 21 05 17, Sleeves and Sleeve Seals for Fire-Suppression 
Piping. 
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O. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 21 05 17, Sleeves and Sleeve Seals for Fire-
Suppression Piping. 

P. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 21 05 18, Escutcheons for Fire-Suppression 
Piping. 

3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 
that have finish and pressure ratings same as or higher than system's pressure rating for 
aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes and fittings before 
assembly. 

F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for 
water service. Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 
1. Shop weld pipe joints where welded piping is indicated.  

I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe 
and grooved-end fittings according to AWWA C606 for steel-pipe joints. 

J. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of 
both piping systems. 

3.5 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, 
and specialties according to NFPA 13 and authorities having jurisdiction. 
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B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 
supply except from fire-department connections. Install permanent identification signs 
indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection. Install backflow preventers instead of 
check valves in potable-water-supply sources. 

D. Specialty Valves: Install valves in vertical position for proper direction of flow, in main 
supply to system. 

E. Install riser check valves in the vertical position.  

3.6 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of acoustical ceiling panels. 

B. Install dry-type sprinklers with water supply from heated space. Do not install pendent or 
sidewall, wet-type sprinklers in areas subject to freezing. 

3.7 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13 and Section 21 05 53, Identification for Fire-Suppression Piping and Equipment. 

B. Identify system components, wiring, cabling, and terminals.  

3.8 FIELD FINISHING 

A. Metal Fire Sprinkler Pipe and Fittings—Mildly Corrosive Areas: 

Surface Prep. Paint Material Min. Coats, Cover 

SP 10, Near-White Blast 
Cleaning 

Red Epoxy Primer—
Ferrous Metal 

1 coat, 2.5 MDFT,  

 Red Polyurethane Enamel COAT, 3 MDFT 

(MDFT: Minimum Dry Film Thickness, mils.) 
SP 10, Near-White Blast Cleaning: Removal of visible oil, grease, dust, dirt, mill scale, 
rust, coatings, oxides, corrosion products, and other foreign matter, except for random 
staining limited to no more than 5 percent of each unit area of surface which may consist 
of light shadows, slight streaks, or minor discolorations caused by stains of rust, stains of 
mill scale, or stains of previously applied coatings. 

1. Use on the following items: 
a. Fire sprinkler piping. 
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3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest 

until no leaks exist. 
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 
3. Flush, test, and inspect sprinkler systems according to NFPA 13, Systems Acceptance 

Chapter with the Contract Administrator and authority having jurisdiction present. 
4. Coordinate with fire-alarm tests. Operate as required. 
5. Verify that equipment hose threads are same as local fire department equipment. 

B. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.10 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Only sprinklers with their original factory finish are acceptable. Remove and replace any 
sprinklers that are painted or have any other finish than their original factory finish. 

3.11 DEMONSTRATION 

A. Train the maintenance personnel to adjust, operate, and maintain specialty valves (1 person-
day on Site). 

3.12 PIPING SCHEDULE 

A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-
weight, Schedule 40 steel pipe with grooved ends, grooved-end fittings, grooved-end-pipe 
couplings, and grooved joints. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified 
fittings. 

C. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be the following: 
1. Standard-weight, Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron 

threaded fittings; and threaded joints. 

D. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 and Larger, shall be one of the 
following: 
1. Standard-weight, Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron 

threaded fittings; and threaded joints. 
2. Standard-weight, Schedule 40, black-steel pipe with cut-grooved ends; uncoated, 

grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and 
grooved joints. 
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3.13 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 
1. Rooms without Ceilings: Upright sprinklers. 
2. Rooms with Suspended Ceilings: Recessed sprinklers. 
3. Wall Mounting: Sidewall sprinklers. 
4. Spaces Subject to Freezing: Upright, pendent, dry sprinklers; and sidewall, dry sprinklers 

as indicated. 

B. Provide sprinkler types with finishes indicated. 
1. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon. 
2. Upright and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; 

rough bronze in unfinished spaces not exposed to view; wax coated where exposed to 
acids, chemicals, or other corrosive fumes. 

END OF SECTION 
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