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SECTION 21 1313 

FIRE-SUPPRESSION SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. Pipes, fittings, and specialties. 
2. Fire-protection valves. 
3. Fire department connections. 
4. Backflow preventer. 
5. Sprinklers. 
6. Alarm devices. 
7. Pressure gages. 

B. Related Sections: 
1. Division 01 in its entirety  
2. Section 283111, “Digital Addressable Fire Alarm System” 

1.3 DEFINITIONS 

A. AHJ:  Authorities Having Jurisdiction. 

B. Engineer:  JVP Engineers, P.C. 

C. FM:  Factory Mutual. 

D. FM Approved:  Materials or equipment approved by Factory Mutual and included in the most 
recent edition of the FM Approval Guide. 

E. Furnish:  Supply materials. 

F. GPM:  Gallons per minute.  

G. Install:  Install materials, mount and connect equipment or assemblies. 

H. Provide:  Furnish, install and connect. 

I. PSI:  Pounds per square inch. 

J. NICET:  National Institute for Certification in Engineering Technologies. 

K. Standard-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at 
working pressure of 175 psig maximum. 
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L. UL:  Underwriters Laboratories, Inc. 

M. UL Listed:  Materials or equipment listed by Underwriters Laboratories and included in the most 
recent edition of the UL Fire Protection Equipment Directory. 

1.4 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing water and 
that is connected to water supply.  Water discharges immediately from sprinklers when they are 
opened.  Sprinklers open when heat melts fusible link or destroys frangible device.   
1. Wet-pipe sprinkler protection shall be provided throughout the entire building, unless 

noted otherwise.   

B. Dry-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing pressurized 
air.  Opening of sprinklers releases compressed air and permits water pressure to open dry-pipe 
valve.  Water then flows into piping and discharges from sprinklers that are open. 
1. Dry-pipe sprinkler protection shall be provided in areas/spaces subject to temperatures 

below 40°F.    

1.5 PERFORMANCE REQUIREMENTS 

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

B. High-Pressure Piping System Component: Listed for 300-psig minimum working pressure. 

C. The guidelines are not intended to be all-inclusive and do not limit or define the Contractor's 
Scope of Work.  The work includes the following: 
1. Provide a combination sprinkler/standpipe system including but not limited to: piping and 

risers, sprinklers, control valves, drain and test valves, hose valve outlets, hangers and 
supports, sleeves, signage, spare parts and cabinet, fire department connections, fire 
pump test header, backflow preventer, and all associated labor for installation. 

2. Provide pressure reducing valves and high-pressure fittings for all system components 
subject to normal operating pressure greater than 175 psi.   

3. Provide design submissions to the Engineer and AHJ for review, including drawings 
showing system coverage, hydrant flow test information, and other required elements for 
compliance with NFPA and all applicable codes. 

4. Coordinate core drilling and firestopping with the general contractor to meet project 
requirements. 

5. Provide coordination of the work with other trades. 
6. Provide on-site project supervision. 
7. Provide permits, fees, and other charges required for the work. 
8. Prepare record documents, operating and maintenance instructions, and training of 

Owner's personnel. 
9. Perform system acceptance testing.   
10. Provide warranty of equipment and labor. 

D. Delegated Design:  Design sprinkler system(s), including comprehensive engineering analysis 
by a registered fire protection engineer or a minimum NICET Level III technician.  Engineering 
analysis shall be based on a fire-hydrant water flow test (provided by contractor) dated not more 
than 1 year from the date of shop drawing submission.   

E. Sprinkler Systems:     
1. Sprinkler system design shall be approved by the Engineer and AHJ. 
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2. Design shall be based upon the contract drawings and all sections within these 
specifications.   

3. Margin of Safety for Available Water Flow and Pressure:  10 percent minimum, including 
losses through water-service piping, valves, strainers, and backflow preventers at the 
connection to the water supply. 

4. Sprinkler Occupancy Hazard Classifications: 
a. Electrical Equipment Rooms:  Ordinary Hazard, Group 1 
b. Parking areas: Ordinary Hazard, Group 1 
c. General Storage Areas:  Ordinary Hazard, Group 2 
d. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1 
e. Office, Locker Rooms, Public Areas, Ice Rack:  Light Hazard 
f.  

5. 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. Design areas for dry-pipe sprinkler systems shall increased by 30 percent without 

reduction to design density.   
e. Sprinkler design area reduction per NFPA 13 shall be permitted. 

6. Maximum Protection Area per Sprinkler:  Per UL listing or NFPA 13 criteria below: 
a. Light Hazard:  225 sq. ft. maximum. 
b. Ordinary Hazard:  130 sq. ft.  
c. Other Areas:  According to NFPA 13 recommendations unless otherwise indicated. 

7. Total Combined Hose-Stream Demand Requirement:  According to NFPA 13 unless 
otherwise indicated: 
a. Light-Hazard Occupancies:  100 gpm. 
b. Ordinary-Hazard Occupancies:  250 gpm. 

8. Residual pressure at each hose-connection outlet shall be as follows: 
a. Min: NPS 2–½ Hose Connections: 100 psi. 
b. Max: NPS 2–½ Hose Connections: 175 psi. 

1.6 SUBMITTALS 

A. General Submittal Requirements: 
1. Submittals shall be submitted and approved by the AHJ and Engineer.  Shop drawings 

and submitted data shall first be reviewed and approved by the Engineer of record.  
2. Refer to Division 1 for basic information relating to submittal requirements. Partial 

submittals will not be acceptable and will be returned without review. Before any work is 
commenced, the submittal must be approved by the Engineers and AHJ. 

B. Product Data:  Provide manufacturers product data sheets for each material proposed to be 
installed as part of the fire suppression system.  The data sheets shall be compiled in a three-
ring binder with the model of each material highlighted on the data sheet.     

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

D. System Supplier and Installer Requirements: Shop drawing design shall be by a NICET Level III 
or IV Automatic Sprinkler Systems Technician or a Registered Fire Protection Engineer. System 
distributor and electrical contractor shall have offices, which have been in existence for at least 
3-years, within a 50-mile radius of the Project Site. Installation shall be accomplished by a 
contractor with a minimum of 5-years experience in the installation of automatic sprinkler and 
standpipe systems. The owner may reject any proposed installer who cannot show evidence of 
such qualifications. The services of a technician provided by the control equipment 
manufacturer shall be provided to supervise installation, adjustments, and tests of the system. 
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E. Coordination Drawings: 
1. Refer to Section 019113 "Commissioning Requirements" for additional submittal 

requirements that apply to the work of this Section. 
2. System shall be design with 3-D modeling software consistent with the project 

requirements. 
3. Sprinkler system, drawn to scale, on which the following items are shown and 

coordinated with each other, using input from installers of the items involved. 
a. Domestic water piping. 
b. HVAC systems. 
c. Electrical systems. 

F. Qualification Data: Shop installation drawings and system installation shall be supervised by a 
NICET Level III or IV Certified Automatic Sprinkler System Technician. 

G. Approved Sprinkler and Standpipe Piping Drawings: Working plans, prepared according to 
NFPA 13, that have been approved by the Architect/Engineer and by authorities having 
jurisdiction, including hydraulic calculations. 

H. Welding certificates. 

I. Fire hydrant flow test report, dated within one year of the final shop drawing submittal. 

J. 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" and “Contractor’s Material and Test Certificate for 
Underground Piping”. 

K. Field quality-control reports. 

L. Operation and Maintenance Data: For sprinkler and standpipe specialties to include in 
emergency, operation, and maintenance manuals. 

1.7 OPERATION AND MAINTENANCE MANUALS 

A. General: Provide operation and maintenance manuals not less than 30-days prior to the final 
acceptance testing of the entire system and after the preliminary testing has been completed. 
The manuals shall be used during the instruction period hereinafter specified. Provide six (6) 
bound copies of an Operation and Maintenance Manual. The manual shall include an index, 
copies of all approved shop drawings and submittal materials, and a complete parts list of all 
components. The manual shall also include, for each item, the manufacturer's name, the serial 
number of the part, an ordering number, if appropriate, and a physical description of the part. 
Following the acceptance test, drawings and submittal materials shall be updated as necessary 
to reflect as built conditions. 

1.8 ASBUILT DRAWINGS 

A. General: Prepare and submit to the engineer six (6) sets of detailed "AsBuilt Drawings”. The 
drawings shall be prepared on uniform sized sheets not less than 30-inches by 42-inches. 
These drawings shall be submitted within 2-weeks after the final acceptance test of the system. 
The drawings shall show the system as installed, including all deviations from both the project 
drawings and the approved shop drawings. The drawings shall include the following information: 
1. The exact locations and installation details of the installed equipment. 
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B. Record Drawing Software: Provide two (2) CD containing AutoCAD Release 2007 based record 
drawings of all as built drawings and schematics.  

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: 
1. Installer's 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. 
a. Engineering Responsibility:  Preparation of working plans, calculations, and record 

of completion shall be prepared by a registered professional engineer, or NICET 
Level IV minimum. 

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

C. 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. 

1.10 COORDINATION 

A. Coordinate layout and installation of fire suppression equipment with other construction trades.  

1.11 EXTRA MATERIALS 

A. Furnish extra materials (as identified below) that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 
1. Sprinklers and Cabinets:  Provide finished, wall-mounted, steel cabinet(s) with hinged 

cover, and with space for minimum of twelve spare sprinklers plus sprinkler wrench per 
cabinet.  Include sprinklers and wrenches for each type installed in the amount required 
by NFPA 13.  Include additional cabinets with sprinklers and wrenches as required.  

1.12 WARRANTY 
 

 A. The Contractor shall warranty labor, materials and equipment provided under this contract against 
system defects for a period of two (2) years after the date of final acceptance of this work by the 
Owner. 

 
 B. Service during the warranty period shall be provided by the contractor seven (7) days a week 

including holidays.  All repairs shall be performed within eight (8) hours after notification.   
 
 C. Should the Contractor fail to comply with the above requirements, the Owner will then have the 

option to make the necessary repairs and back charge the Contractor without any loss of warranty 
or guarantee as provided by the contract. 

 
 D. Any warranty which is in conflict with the above will not be acceptable. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Steel pipe shall be new, designed for 175 psi working pressure, conforming to ASTM 
specifications, and have the manufacturer's name and brand along with the applicable ASTM 
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standard marked on each length of pipe.  Piping in high-pressure zone areas shall be designed 
for 300 psi working pressure. 

B. CPVC piping shall not be used.   

2.2 STEEL PIPE AND FITTINGS 

A. Schedule 40 (Standard Weight), Black-Steel Pipe:  ASTM A 53/A 53M.  Pipe ends may be 
factory or field formed to match joining method. 

B. Schedule 10, Black-Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M.  Pipe ends may be 
factory or field formed to match joining method.   

C. Only schedule 40 piping shall be permitted to be threaded or cut grooved.  Piping with wall 
thickness less than schedule 10 shall not be used.  

D. Black-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, standard-weight, 
seamless steel pipe with threaded ends. 

E. Steel Couplings:  ASTM A 865. 

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

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

H. Steel Flanges and Flanged Fittings:  ASME B16.5, Class 150. 

I. Steel Welding Fittings:  ASTM A 234/A 234M and ASME B16.9. 

J. Grooved-Joint, Steel-Pipe Appurtenances: 
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. Anvil International, Inc. 
b. Corcoran Piping System Co. 
c. National Fittings, Inc. 
d. Shurjoint Piping Products. 
e. Tyco Fire & Building Products LP. 
f. Victaulic Company. 

2. Pressure Rating:  175 psig minimum. 
3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping:  ASTM A 47/A 47M, 

malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching 
steel pipe. 

4. 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. 

K. Push-on, plain-end or fitting that “mechanically bite” into the pipe shall not be used on above 
ground systems. 

L. Mechanical-T and –cross fittings shall only be used to accommodate a design change for 
installed pipes.  They are not permitted as the basis of new system design/installation. 
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2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free. 
1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:  Full-face 

gaskets. 
2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:  Ring-type 

gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. 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. 

2.4 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 
1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating for Standard-Pressure Piping:  175 psi. 

B. Check Valves: 
1. Manufacturers:  Subject to compliance with requirements.  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on the drawings or comparable product by one of the following: 
a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. Anvil International, Inc. 
c. Clow Valve Company; a division of McWane, Inc. 
d. Crane Co.; Crane Valve Group; Crane Valves. 
e. Fire-End & Croker Corporation. 
f. Fire Protection Products, Inc. 
g. Globe Fire Sprinkler Corporation. 
h. Groeniger & Company. 
i. Kennedy Valve; a division of McWane, Inc. 
j. Matco-Norca. 
k. Metraflex, Inc. 
l. Milwaukee Valve Company. 
m. Mueller Co.; Water Products Division. 
n. NIBCO INC. 
o. Potter Roemer. 
p. Reliable Automatic Sprinkler Co., Inc. 
q. Shurjoint Piping Products. 
r. Tyco Fire & Building Products LP. 
s. United Brass Works, Inc. 
t. Venus Fire Protection Ltd. 
u. Victaulic Company. 
v. Viking Corporation. 
w. Watts Water Technologies, Inc. 

3. Standard:  UL 312. 
4. Pressure Rating:  250 psi minimum. 
5. Type:  Swing check or wafer-type. 
6. Body Material:  Cast iron. 
7. End Connections:  Flanged or grooved. 

C. Iron OS&Y Gate Valves: 
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1. Manufacturers:  Subject to compliance with requirements.  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on the drawings or comparable product by one of the following: 
a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. American Valve, Inc. 
c. Clow Valve Company; a division of McWane, Inc. 
d. Crane Co.; Crane Valve Group; Crane Valves. 
e. Crane Co.; Crane Valve Group; Jenkins Valves. 
f. Crane Co.; Crane Valve Group; Stockham Division. 
g. Hammond Valve. 
h. Milwaukee Valve Company. 
i. Mueller Co.; Water Products Division. 
j. NIBCO INC. 
k. Shurjoint Piping Products. 
l. Tyco Fire & Building Products LP. 
m. United Brass Works, Inc. 
n. Watts Water Technologies, Inc. 

3. Standard:  UL 262. 
4. Pressure Rating:  250 psi minimum. 
5. Body Material:  Cast or ductile iron. 
6. End Connections:  Flanged or grooved. 

D. Indicating-Type Butterfly Valves: 
1. Manufacturers:  Subject to compliance with requirements. 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on the drawings or comparable product by one of the following: 
a. Anvil International, Inc. 
b. Global Safety Products, Inc. 
c. Kennedy Valve; a division of McWane, Inc. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Shurjoint Piping Products. 
g. Tyco Fire & Building Products LP. 
h. Victaulic Company. 

3. Standard:  UL 1091. 
4. Pressure Rating:  175 psig minimum. 
5. Valves shall incorporate integral tamper switches.   
6. Valves NPS 2 (DN 50) and Smaller: 

a. Valve Type:  Ball or butterfly. 
b. Body Material:  Bronze. 
c. End Connections:  Threaded. 

7. Valves NPS 2-1/2 (DN 65) and Larger: 
a. Valve Type:  Butterfly. 
b. Body Material:  Cast or ductile iron. 
c. End Connections:  Flanged or grooved. 

8. Valve Operation:  Integral visual indicating device. 
9. Butterfly valves installed on fire pump test connections shall be specifically listed for 

installation in the normally closed position. 

2.5 TRIM AND DRAIN VALVES 

A. General Requirements: 
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1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating:  175 psig minimum. 

B. Ball Valves: 
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. Anvil International, Inc. 
b. Barnett. 
c. Conbraco Industries, Inc.; Apollo Valves. 
d. Fire-End & Croker Corporation. 
e. Fire Protection Products, Inc. 
f. Flowserve. 
g. FNW. 
h. Jomar International, Ltd. 
i. Kennedy Valve; a division of McWane, Inc. 
j. Kitz Corporation. 
k. Legend Valve. 
l. Metso Automation USA Inc. 
m. Milwaukee Valve Company. 
n. NIBCO INC. 
o. Potter Roemer. 
p. Red-White Valve Corporation. 
q. Southern Manufacturing Group. 
r. Stewart, M. A. and Sons Ltd. 
s. Tyco Fire & Building Products LP. 
t. Victaulic Company. 
u. Watts Water Technologies, Inc. 

C. Globe Valves: 
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. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

2.6 SPECIALTY VALVES 

A. General Requirements: 
1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 
2. Pressure Rating:  175 psi minimum.   
3. Body Material:  Cast or ductile iron 
4. Size Same as connected piping 
5. End Connections:  Flanged or grooved. 

B. Dry-Pipe Valves: 
1. Manufacturers:  Subject to compliance with requirements. 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on the drawings or comparable product by one of the following: 
a. Tyco Fire & Building Products LP. 
b. Victaulic Company. 
c. Viking Corporation. 
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3. Standard:  UL 260 
4. Design:  Differential-pressure type. 
5. Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming level, 

alarm connections, ball drip valves, pressure gages, priming chamber attachment, and 
fill-line attachment. 

6. Air-Pressure Maintenance Device: 
a. Manufacturers:  Subject to compliance with requirements.  
b. Basis-of-Design Product:  Subject to compliance with requirements, provide 

product indicated on the drawings or comparable product by one of the following: 
1) Tyco Fire & Building Products LP. 
2) Victaulic Company. 
3) Viking Corporation. 

c. Standard:  UL 260. 
d. Type:  Automatic device to maintain minimum air pressure in piping. 
e. Include shutoff valves to permit servicing without shutting down sprinkler piping, 

bypass valve for quick filling, pressure regulator or switch to maintain pressure, 
strainer, pressure ratings with 14- to 60-psi adjustable range, and 175-psig outlet 
pressure. 

7. Air Compressor: 
a. Manufacturers:  Subject to compliance with requirements. 
b. Basis-of-Design Product:  Subject to compliance with requirements, provide 

product indicated on the drawings or comparable product by one of the following: 
1) Gast Manufacturing Inc. 
2) General Air Products, Inc, 
3) Viking Corporation. 

c. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

d. Motor Horsepower:  Fractional. 
e. Power:  120-V ac, 60 Hz, single phase. 

C. Automatic (Ball Drip) Drain Valves: 
1. Manufacturers:  Subject to compliance with requirements. 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on the drawings or comparable product by one of the following: 
a. Reliable Automatic Sprinkler Co., Inc.  
b. Tyco Fire & Building Products LP. 

3. Standard:  UL 1726. 
4. Pressure Rating:  175 psi minimum. 
5. Type:  Automatic draining, ball check. 
6. Size:  NPS 3/4 (DN 20). 
7. End Connections:  Threaded. 

2.7 FIRE-DEPARTMENT CONNECTIONS 

A. Fire department connections shall conform to the following: 
1. Manufacturers:  Potter Roemer Model 5801-5836 or approved equal. 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on the drawings or comparable product by one of the following: 
a. Elkhart Brass Mfg. Company, Inc. 
b. GMR International Equipment Corporation. 
c. Guardian Fire Equipment, Inc. 
d. Potter Roemer. 

3. Standard:  UL 405. 
4. Type:  Flush, for wall mounting. 
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5. Pressure Rating:  175 psi minimum. 
6. Body Material:  Corrosion-resistant metal. 
7. 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. 

8. Caps:  Brass, lugged type, with gasket and chain. 
9. Escutcheon Plate:  Rectangular, brass, wall type. 
10. Outlet:  With pipe threads. 
11. Body Style:  Horizontal. 
12. Number of Inlets:  Three. 
13. Escutcheon Plate Marking:  Similar to "AUTO SPKR". 
14. Finish:  Polished chrome plated. 
15. Outlet Size:  NPS 6 

2.8 BACKFLOW PREVENTER 

A. Reduced Pressure Zone Backflow-Prevention Assemblies: 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide an Ames 

Fire & Waterworks Model 4000SS Reduced Pressure Zone Backflow Preventer (or 
approved equivalent) at the location indicated on the drawings. 

2. Operation:  Continuous-pressure applications, unless otherwise indicated. 
3. Size:  6 inches. 
4. Design Flow Rate:  750 gpm 
5. Pressure Loss at Design Flow Rate:  9 psi. 
6. End Connections:  Flanged. 
7. Configuration:  Designed for horizontal, straight through flow. 
8. Accessories: 

a. Valves:  Supervised outside screw and yoke gate-type with flanged ends on inlet 
and outlet. 

2.9 SPRINKLER SPECIALTY PIPE FITTINGS 

A. Branch Outlet Fittings: 
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. Anvil International, Inc. 
b. National Fittings, Inc. 
c. Shurjoint Piping Products. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 

2. Standard:  UL 213. 
3. Pressure Rating:  175 psig minimum. 
4. Body Material:  Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type:  Mechanical-T and -cross fittings. 
6. Configurations:  Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size:  Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping. 
8. Branch Outlets:  Grooved or threaded. 
9. Mechanical-T and –cross fittings shall only be used to accommodate a design change for 

installed pipes.  They are not permitted as the basis of new system design/installation. 

B. Inspectors Test and Drain Assemblies: 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. AGF Manufacturing Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  175 psig minimum. 
4. Body Material:  Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve. 
5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Grooved or threaded. 
7. Test Orifice Size:  Smallest orifice of zone served. 

2.10 SPRINKLERS 

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. Reliable Automatic Sprinkler Co., Inc. 
2. Tyco Fire & Building Products LP. 
3. Victaulic Company. 
4. Viking Corporation. 

B. General Requirements: 
1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 
2. Pressure Rating for Automatic Sprinklers:  175 psig minimum. 
3. All sprinklers shall be of quick response type. 

C. Automatic Sprinklers with Heat-Responsive Element: 
1. Characteristics:  Unless noted otherwise quick response, 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.  Sprinklers within mechanical, electrical, 
telephone, or similar rooms shall be of “intermediate” temperature classification. 

D. Sprinkler Types and Finishes: 
1. Common Corridors: Concealed sidewall-type sprinkler with domeflush coverplate.  

Finished in white. 
2. Dwelling Unit (Areas with Ceilings): Concealed pendent-type sprinkler with flush 

coverplate.  Finished in white. 
3. Dwelling Unit (Areas without Ceilings): Concealed sidewall-type sprinkler with 

domedflush coverplate.  Finished in white. 
4. Typical Areas with Ceilings: Concealed pendent-type sprinkler with flush coverplate.  

Finished in white. 
5. Typical Areas without Ceilings: Upright-type sprinkler with chromebrass finish. 

E. Sprinkler Guards: 
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. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 
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c. Victaulic Company. 
d. Viking Corporation. 

2. Standard:  UL 199. 
3. Type:  Wire cage with fastening device for attaching to sprinkler. 

2.11 ALARM DEVICES 

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

B. Water-Flow Indicators: 
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. ADT Security Services, Inc. 
b. McDonnell & Miller; ITT Industries. 
c. Potter Electric Signal Company. 
d. Viking Corporation. 

2. Standard:  UL 346. 
3. Water-Flow Detector:  Electrically supervised. 
4. Components:  Two single-pole, double-throw circuit switches for isolated alarm and 

auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-
adjustable retard element to prevent false. 

5. Type:  Paddle operated. 
6. Pressure Rating:  250 psi. 
7. Design Installation:  Horizontal or vertical. 

C. Pressure Switches: 
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. Barksdale, Inc. 
b. Detroit Switch, Inc. 
c. Potter Electric Signal Company. 
d. Tyco Fire & Building Products LP. 
e. United Electric Controls Co. 
f. Viking Corporation. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised water-flow switch with retard feature. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation:  Rising pressure signals water flow. 

D. Valve Supervisory Switches: 
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. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Potter Electric Signal Company. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design:  Signals that controlled valve is in other than fully open position, or closed for 

pump test connection and roof manifold. 
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2.12 PRESSURE GAGES 

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. AMETEK; U.S. Gauge Division. 
2. Ashcroft, Inc. 
3. Brecco Corporation. 
4. WIKA Instrument Corporation. 

B. Standard:  UL 393. 

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

D. Pressure Gage Range:  0 to 250 psig minimum. 

E. Water and Air System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face. 

2.13 SLEEVES 

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

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire hydrant flow test according to NFPA 13, NFPA 25, and NFPA 291.  Use results of 
flow test for system design calculations required in "Quality Assurance" Article above.  Flow test 
shall be performed not more than 1 year from date of shop drawing submission. 

3.2 WATER-SUPPLY CONNECTIONS 

A. Connect sprinkler feed main piping to fire pump discharge outlet.  Install fire pump bypass 
piping.  Connect fire pump intake outlet to backflow preventer. 

B. Install backflow preventer, strainer, pressure gauges, drain, and other accessories indicated at 
connection to incoming water-service piping stub-out (to be provided by the underground utility 
contractor). 

3.3 PIPING INSTALLATION 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping.  Contractor shall be responsible for coordinating sprinkler 
piping installation with structural members, HVAC ducting and equipment, plumbing piping, and 
all other building components.    
1. Deviations from design drawings require written approval from the Engineer.  This does 

not include revisions to the pipe locations for the purpose of coordination. 

B. All sprinkler piping shall be concealed in finished ceiling areas and installed a minimum of 12 
inches above suspended ceilings, where possible. 

C. Where exposed, all piping shall be installed as high as possible and painted to match the above 
ceiling. 
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D. Piping Standard:  Comply with requirements for installation of sprinkler piping in NFPA 13. 

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

F. Install "Inspector's Test Connections" off the main sprinkler/standpipe risers, complete with 
shutoff valve, and sized and located according to NFPA 13. 

G. Install sprinkler piping with additional auxiliary hose bibs and drains for complete system 
drainage.   

H. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes as 
indicated on the drawings.  

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 spill to 
outside building. 

J. Install drain piping to discharge to the exterior of the building.  All exterior drain discharge 
outlets shall be properly placed to prevent the following: 
1. Water damage to the exterior of the building, walkways, and surrounding landscape. 
2. Impediments to pedestrian travel. 
3. Water ponding.   

K. Install fire alarm devices (water flow, tamper switches) in piping systems. 

L. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with 
requirements for hanger materials in NFPA 13. 

M. Install pressure gages at the building fire pump, at each sprinkler test connection, and at top of 
each standpipe.  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 will not be subject to freezing. 

N. Sprinkler piping shall not be installed directly above any electrical equipment or panels.   

O. Connect compressed air supply to dry pipe sprinkler system piping. 

P. Install all piping to dry pipe systems with water supply from heated space.    

Q. Drain, pressurize (with air), and check dry pipe and preaction sprinkler system piping.   

R. Install drum drip drains for each dry pipe sprinkler system.   

S. Provide inspectors test connection as required for each dry pipe and preaction sprinkler system.  
Inspectors test connections shall be installed at the most remote point of the system and be 
hard piped back to the express drain. 

T. Provide wall-mounted signage above each FDC indicating that FDC’s are interconnected.  
Signage shall be approved by the local fire department. 
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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. Ream ends of pipes and tubes and remove burrs.   

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

D. 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. 

E. 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. 

F. 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.  Do not use welded joints for 

galvanized-steel pipe. 

G. 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. 

H. Steel-Piping, Roll-Grooved Joints:  Roll rounded-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 grooved joints. 

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

J. Plain-end couplings or other fittings that mechanically “bite” into piping are not permitted.   

K. Rigid grooved couplings shall be used all vertical pipe runs.   

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 AHJ. 

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 a backflow preventer as indicated on the drawings.  Sprinklers shall be symmetrically 
installed to align with other sprinklers in the same area/room.  
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3.6 SPRINKLER INSTALLATION 

A. Where sprinklers are installed on ceiling tiles, sprinklers shall be installed in the center of the 
tile. Install all sprinklers in 2'x2' ACT panels in the center of the panels.   

B. Where installed in gypsum ceilings, sprinklers shall be installed in alignment with lighting 
fixtures and other architectural elements, where necessary.   

3.7 HANGERS AND SUPPORTS 

A. General: 
1. Install all hangers in accordance with NFPA 13. 
2. All piping must be substantially supported from building structure and only approved 

types of hangers shall be used.  Piping lines under ducts shall not be supported from duct 
work, but shall be supported from building structure with trapeze hangers where 
necessary or from steel angles supporting duct work in accordance with NFPA 13. 

3. Thread rods shall not be bent. 
4. Hanger components shall be ferrous. 
5. Attach hanger to top chord of bar joists only. 
6. Powder driven studs shall not be used. 

B. Feed and Cross Mains:  Install at least one hanger per length of pipe up to 8-feet in length 
joined by grooved couplings. 

C. Risers 
1. Risers shall be supported at the lowest level and alternate levels above using riser clamp 

3.8 FIRE-DEPARTMENT CONNECTION INSTALLATION 

A. Install wall-type, fire-department connections as indicated on the drawings. 

B. Install automatic (ball drip) drain valve at each check valve for fire-department connection. 

3.9 ESCUTCHEON INSTALLATION 

A. Install escutcheons for exposed penetrations of walls and ceilings. 

B. Escutcheons for New Piping: 
1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern. 
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, stamped 

steel with set-screw or spring clips. 
3. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate. 

3.10 SLEEVE INSTALLATION 

A. General Requirements:  Install sleeves for pipes passing through penetrations in concrete 
and/or masonry floors, partitions, roofs, and walls, except where 1” clearance is provided 
around the perimeter of the penetrating pipe. 

B. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated. 

C. Install sleeves in new partitions, slabs, and walls as they are built. 
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D. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation 
using joint sealants appropriate for size, depth, and location of joint.  Comply with requirements 
for joint sealants in Division 7 Section "Joint Sealants." 

E. Seal space outside of sleeves in concrete slabs and walls with grout. 

F. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve 
and pipe or pipe insulation unless otherwise indicated. 

G. Install sleeve materials according to the following applications: 
1. Sleeves for Piping Passing through Concrete Floor Slabs:  Galvanized-steel pipe. 

a. Extend sleeves 2 inches above finished floor level. 
b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve 

fittings below floor slab as required to secure clamping ring if ring is specified.  
Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.   

2. Sleeves for Piping Passing through Interior Concrete and Masonry Walls: 
a. Galvanized-steel-pipe sleeves  

H. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.   

3.11 IDENTIFICATION AND PAINTING 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling and terminals. Comply with requirements for 
identification specified in Division 16 Section "Electrical Identification." 

C. All exposed piping in back-of-house spaces such as mechanical, storage and electrical rooms 
shall be painted red. 

D. All exposed piping in common areas and public spaces shall be painted to match the 
architectural finishes (i.e. stairs). Comply with requirements for painting specified in Division 9 
Section, “Painting.” 

3.12 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
1. Leak Test:  After installation, charge systems with water to 200 psi or 50 psi above 

system working pressure (whichever is greater) for a period of 2 hours and test for leaks.  
Repair leaks and retest until no leaks exist. 

2. Leak Test (dry and preaction systems):  In addition to the leak test indicated above, 
charge systems to 40 psi with air for a period of 24 hours and test for leaks.  The 
maximum acceptable leakage is 1.5 psi per 24-hour period.  Where the system does not 
comply with these requirements, repair leaks and retest until no leaks exist.   

3. Trip Test (dry and preaction systems):  In addition to the leak tests indicated above, a trip 
test shall be performed to ensure that water reaches the most remote sprinkler within 60 
seconds of air pressure loss (and smoke detection for preaction systems).   
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4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

5. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 
Chapter. 

6. Energize circuits to electrical equipment and devices. 
7. Coordinate with fire-alarm tests.  Operate as required. 
8. Coordinate with fire-pump tests.  Operate as required. 
9. Verify that equipment hose threads are same as local fire-department equipment. 

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

D. Prepare test and inspection reports. 

3.13 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

3.14 PIPING SCHEDULE 

A. Standard-pressure, wet-pipe sprinkler standpipe system, NPS 2 (DN 50) and smaller, shall be 
one of the following: 
1. Schedule 40, Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron 

threaded fittings; and threaded joints. 

B. Standard-pressure, wet-pipe sprinkler standpipe system, NPS 2-1/2 and larger, shall be the 
following: 
1. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for 

steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

3.15 TRAINING AND OPERATING INSTRUCTION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain sprinkler system. 
1. Provide training to operating personnel in proper system operation and required user 

maintenance procedure. 
2. Provide two 4-hour training session for operating personnel.  These sessions are to cover 

proper operating and response procedures.  These instructions shall be sufficient to 
enable a previously untrained person to properly operate the system. 

B. Operating Instructions 
1. At the completion of the work, provide a small scale plan of the building indicating the 

locations of all control valves, low point drains, and inspector’s test valves.  The plan shall 
be neatly drawn and color coded to indicate the portion of the building protected by each 
system, framed under glass and permanently mounted on the wall adjacent to each floor 
control valve assembly. 

2. Furnish two (2) copies of NFPA 25 and bound set(s) of printed operating and maintenance 
instructions to the Owner, and adequately instruct the Owner’s maintenance personnel in 
proper operation and test procedures of all fire protection components provided, furnished, 
or installed. 

END OF SECTION 
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FACILITY WATER DISTRIBUTION PIPING  221113-1 

SECTION 221113 - FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes water-distribution piping and related components outside the 
building for water service, fire-service mains and combined water service and fire-
service mains. 

B. Utility-furnished products include water meters that will be furnished to the site, ready 
for installation. 

1.3 DEFINITIONS 

A. PE:  Polyethylene plastic. 

B. DI:  Ductile Iron. 

1.4 SUBMITTALS

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

B. Shop Drawings:  Detail precast concrete vault assemblies and indicate dimensions, 
method of field assembly, and components. 
1. Wiring Diagrams:  Power, signal, and control wiring for alarms. 

C. Coordination Drawings:  For piping and specialties including relation to other services 
in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and 
specialty locations, and elevations. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For water valves and specialties to include in 
emergency, operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 
1. Comply with requirements of utility company supplying water.  Include tapping 

of water mains and backflow prevention. 
2. Comply with standards of authorities having jurisdiction for fire-suppression 

water-service piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

D. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" 
for fire-service-main products. 

E. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, 
and valve and hydrant supervision for fire-service-main piping for fire suppression. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the 
following:
1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling.  Set valves closed to prevent rattling. 

B. During Storage:  Use precautions for valves, including fire hydrants, according to the 
following:
1. Do not remove end protectors unless necessary for inspection; then reinstall for 

storage. 
2. Protect from weather.  Store indoors and maintain temperature higher than 

ambient dew-point temperature.  Support off the ground or pavement in watertight 
enclosures when outdoor storage is necessary. 

C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by 
crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or 
stems as lifting or rigging points. 

D. Deliver piping 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. 
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E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed 
structural capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and 
bending.

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service:  Do not interrupt service to 
facilities occupied by Owner or others unless permitted under the following conditions 
and then only after arranging to provide temporary water-distribution service according 
to requirements indicated: 
1. Notify Owner no fewer than 14 days in advance of proposed interruption of 

service. 
2. Do not proceed with interruption of water-distribution service without Owner's 

written permission. 

1.8 COORDINATION

A. Coordinate connection to water main with utility company or agency. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Soft Copper Tube:  ASTM B 88, Type K, water tube, annealed temper. 
1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or 

ASME B16.22, wrought-copper, solder-joint pressure type.  Furnish only 
wrought-copper fittings if indicated. 

B. Hard Copper Tube:  ASTM B 88, Type K, water tube, drawn temper. 
1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or 

ASME B16.22, wrought-copper, solder-joint pressure type.  Furnish only 
wrought-copper fittings if indicated. 

C. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 
flanges if required to match piping. 

D. 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. 

2.2 DUCTILE-IRON PIPE AND FITTINGS 
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A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and 
plain spigot end unless grooved or flanged ends are indicated. 
1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 

standard pattern or AWWA C153, ductile-iron compact pattern. 
2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 

gaskets, and steel bolts. 

B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain 
spigot end unless grooved or flanged ends are indicated. 
1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 

standard pattern or AWWA C153, ductile-iron compact pattern. 
2. Gaskets:  AWWA C111, rubber. 

C. Flanges:  ASME 16.1, Class 125, cast iron. 

2.3 SPECIAL PIPE FITTINGS 

A. Ductile-Iron Rigid Expansion Joints: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. EBAA Iron, Inc. 
b. U.S. Pipe and Foundry Company. 

2. Description:  Three-piece, ductile-iron assembly consisting of telescoping sleeve 
with gaskets and restrained-type, ductile-iron, bell-and-spigot end sections 
complying with AWWA C110 or AWWA C153.  Select and assemble 
components for expansion indicated.  Include AWWA C111, ductile-iron glands, 
rubber gaskets, and steel bolts. 
a. Pressure Rating:  250 psig (1725 kPa) minimum. 

B. Ductile-Iron Flexible Expansion Joints: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. EBAA Iron, Inc. 
b. Hays Fluid Controls; a division of ROMAC Industries Inc. 
c. Star Pipe Products. 

2. Description:  Compound, ductile-iron fitting with combination of flanged and 
mechanical-joint ends complying with AWWA C110 or AWWA C153.  Include 
two gasketed ball-joint sections and one or more gasketed sleeve sections.  
Assemble components for offset and expansion indicated.  Include AWWA C111, 
ductile-iron glands, rubber gaskets, and steel bolts. 
a. Pressure Rating:  250 psig (1725 kPa) minimum. 

C. Ductile-Iron Deflection Fittings: 
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1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. EBAA Iron, Inc. 

2. Description:  Compound, ductile-iron coupling fitting with sleeve and 1 or 2 
flexing sections for up to 15-degree deflection, gaskets, and restrained-joint ends 
complying with AWWA C110 or AWWA C153.  Include AWWA C111, ductile-
iron glands, rubber gaskets, and steel bolts. 
a. Pressure Rating:  250 psig (1725 kPa) minimum. 

2.4 JOINING MATERIALS 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for commonly 
used joining materials. 

B. Brazing Filler Metals:  AWS A5.8, BCuP Series. 

2.5 PIPING SPECIALTIES 

A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating 
at least equal to and ends compatible with, piping to be joined. 

B. Flexible Connectors: 
1. Nonferrous-Metal Piping:  Bronze hose covered with bronze wire braid; with 

copper-tube, pressure-type, solder-joint ends or bronze flanged ends brazed to 
hose.

2. Ferrous-Metal Piping:  Stainless-steel hose covered with stainless-steel wire 
braid; with ASME B1.20.1, threaded steel pipe nipples or ASME B16.5, steel 
pipe flanges welded to hose. 

C. Dielectric Fittings:  Combination of copper alloy and ferrous; threaded, solder, or plain 
end types; and matching piping system materials. 
1. Dielectric Unions:  Factory-fabricated union assembly, designed for 250-psig 

(1725-kPa) minimum working pressure at 180 deg F (82 deg C).  Include 
insulating material that isolates dissimilar metals and ends with inside threads 
according to ASME B1.20.1. 

2. Dielectric Flanges:  Factory-fabricated companion-flange assembly, for 150- or 
300-psig (1035- or 2070-kPa) minimum working pressure to suit system 
pressures. 

3. Dielectric-Flange Insulation Kits:  Field-assembled companion-flange assembly, 
full-face or ring type.  Components include neoprene or phenolic gasket, phenolic 
or polyethylene bolt sleeves, phenolic washers, and steel backing washers. 
a. Provide separate companion flanges and steel bolts and nuts for 150- or 

300-psig (1035- or 2070-kPa) minimum working pressure to suit system 
pressures. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 6 of 16 

FACILITY WATER DISTRIBUTION PIPING  221113-6 

4. Dielectric Couplings:  Galvanized-steel couplings with inert and noncorrosive 
thermoplastic lining, with threaded ends and 300-psig (2070-kPa) minimum 
working pressure at 225 deg F (107 deg C). 

5. Dielectric Nipples:  Electroplated steel nipples with inert and noncorrosive 
thermoplastic lining, with combination of plain, threaded, or grooved end types, 
and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C). 

2.6 CORROSION-PROTECTION PIPING ENCASEMENT 

A. Encasement for Underground Metal Piping: 
1. Standards:  ASTM A 674 or AWWA C105. 
2. Form:  Sheet or tube. 
3. Material:  LLDPE film of 0.008-inch (0.20-mm) minimum thickness. 
4. Color:  Black. 

2.7 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. East Jordan Iron Works, Inc. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. McWane, Inc.; Tyler Pipe Div.; Utilities Div. 
j. Mueller Co.; Water Products Div. 
k. NIBCO INC. 
l. U.S. Pipe and Foundry Company. 

2. Nonrising-Stem, Metal-Seated Gate Valves: 
a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or 

bronze double-disc gate, bronze gate rings, bronze stem, and stem nut. 
1) Standard:  AWWA C500. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Mechanical joint. 
4) Interior Coating:  Complying with AWWA C550. 

B. Bronze Gate Valves: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
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a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Div. 
d. Hammond Valve. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Red-White Valve Corporation. 

2.8 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
b. East Jordan Iron Works, Inc. 
c. Flowserve.
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
e. McWane, Inc.; Kennedy Valve Div. 
f. McWane, Inc.; M & H Valve Company Div. 
g. Mueller Co.; Water Products Div. 
h. U.S. Pipe and Foundry Company. 

2. Description:  Sleeve and valve compatible with drilling machine. 
a. Standard:  MSS SP-60. 
b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted 

sleeve with flanged outlet for new branch connection.  Include sleeve 
matching size and type of pipe material being tapped and with recessed 
flange for branch valve. 

c. Valve:  AWWA, cast-iron, nonrising-stem, metal resilient-seated gate valve 
with one raised face flange mating tapping-sleeve flange. 

B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top 
section, adjustable extension of length required for depth of burial of valve, plug with 
lettering "WATER," and bottom section with base that fits over valve and with a barrel 
approximately 5 inches (125 mm) in diameter. 
1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to 

operate deepest buried valve, and socket matching valve operating nut. 

2.9 CHECK VALVES 

A. AWWA Check Valves: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. American AVK Co.; Valves & Fittings Div. 
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b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. APCO Williamette; Valve and Primer Corporation. 
d. Crane Co.; Crane Valve Group; Crane Valves. 
e. Crane Co.; Crane Valve Group; Stockham Div. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. Mueller Co.; Water Products Div. 
j. NIBCO INC. 
k. Watts Water Technologies, Inc. 

2. Description:  Swing-check type with resilient seat.  Include interior coating 
according to AWWA C550 and ends to match piping. 
a. Standard:  AWWA C508. 
b. Pressure Rating:  175 psig (1207 kPa). 

2.10 CORPORATION VALVES AND CURB VALVES 

A. Manufacturers:
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Amcast Industrial Corporation; Lee Brass Co. 
b. Ford Meter Box Company, Inc. (The); Pipe Products Div. 
c. Jones, James Company. 
d. Master Meter, Inc. 
e. McDonald, A. Y. Mfg. Co. 
f. Mueller Co.; Water Products Div. 
g. Red Hed Manufacturing & Supply. 

B. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve 
compatible with tapping machine. 
1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for 

corporation valve. 
2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, 

threaded inlet and outlet matching service piping material. 
3. Manifold:  Copper fitting with two to four inlets as required, with ends matching 

corporation valves and outlet matching service piping material. 

C. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or 
ball, and wide tee head, with inlet and outlet matching service piping material. 

D. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron 
valve boxes.  Include cast-iron telescoping top section of length required for depth of 
burial of valve, plug with lettering "WATER," and bottom section with base that fits 
over curb valve and with a barrel approximately 3 inches (75 mm) in diameter. 
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1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve, and slotted end matching curb valve. 

2.11 WATER METERS 

A. Water meters must be in conformance with DC WASA standards. 

2.12 CONCRETE METER VAULTS 

A. Description:  Precast, reinforced-concrete vault, designed for A-16 load designation 
according to ASTM C 857 and made according to ASTM C 858. 
1. Ladder:  ASTM A 36/A 36M, steel or polyethylene-encased steel steps. 
2. Manhole:  ASTM A 48/A 48M Class No. 35A minimum tensile strength, gray-

iron traffic frame and cover. 
a. Dimension:  24-inch (610-mm) minimum diameter, unless otherwise 

indicated.
3. Manhole:  ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover. 

a. Dimension:  24-inch- (610-mm-) minimum diameter, unless otherwise 
indicated.

4. Drain:  ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  
Include body anchor flange, light-duty cast-iron grate, bottom outlet, and integral 
or field-installed bronze ball or clapper-type backwater valve. 

2.13 FIRE HYDRANTS 

A. Dry-Barrel Fire Hydrants: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. American Foundry Group, Inc. 
e. East Jordan Iron Works, Inc. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. Mueller Co.; Water Products Div. 
j. Troy Valve; a division of Penn-Troy Manufacturing, Inc. 
k. U.S. Pipe and Foundry Company. 

2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 
(DN 150) mechanical-joint inlet.  Include interior coating according to 
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AWWA C550.  Hydrant shall have cast-iron body, compression-type valve 
opening against pressure and closing with pressure. 
a. Standard:  AWWA C502. 
b. Pressure Rating:  150 psig (1035 kPa) minimum. 

3. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 
(DN 150) mechanical-joint inlet.  Hydrant shall have cast-iron body, 
compression-type valve opening against pressure and closing with pressure. 
a. Standards:  UL 246, FMG approved. 
b. Pressure Rating:  150 psig (1035 kPa) minimum. 
c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire 

department.  Include cast-iron caps with steel chains. 
d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat. 
e. Direction of Opening:  Open hydrant valve by turning operating nut to left 

or counterclockwise. 
f. Exterior Finish:  Red alkyd-gloss enamel paint, unless otherwise indicated. 

2.14 ALARM DEVICES 

A. Alarm Devices, General:  UL 753 and FMG approved, of types and sizes to mate and 
match piping and equipment. 

B. Water-Flow Indicators:  Vane-type water-flow detector, rated for 250-psig (1725-kPa) 
working pressure; designed for horizontal or vertical installation; with 2 single-pole, 
double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7 A, 
125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard 
element to prevent false signals and tamperproof cover that sends signal when cover is 
removed. 

C. Supervisory Switches:  Single pole, double throw; designed to signal valve in other than 
fully open position. 

D. Pressure Switches:  Single pole, double throw; designed to signal increase in pressure. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the 
following applications. 
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B. Transition couplings and special fittings with pressure ratings at least equal to piping 
pressure rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead 
of joints indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall be the 
following:
1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and 

brazed copper, pressure-seal fittings; and pressure-sealed joints. 

F. Underground water-service piping NPS 4 to NPS 8 (DN 100 to DN 200) shall be the 
following:
1. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed 

or mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical 
joints. 

G. Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 (DN 20 to DN 50) shall be 
same as underground water-service piping. 

H. Underground Fire-Service-Main Piping NPS 4 to NPS 12 (DN 100 to DN 300) shall be 
the following: 
1. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed 

or mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical 
joints. 

I. Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to NPS 12 
(DN 150 to DN 300) shall be the following: 
1. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed 

or mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical 
joints. 

3.3 VALVE APPLICATIONS 

A. General Application:  Use mechanical-joint-end valves for NPS 3 (DN 80) and larger 
underground installation.  Use corporation valves and curb valves with ends compatible 
with piping, for NPS 2 (DN 50) and smaller installation. 

B. Drawings indicate valve types to be used.  Where specific valve types are not indicated, 
the following requirements apply: 
1. Underground Valves, NPS 3 (DN 80) and Larger:  AWWA, cast-iron, nonrising-

stem, metal seated gate valves with valve box. 
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3.4 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. See Division 22 Section "Common Work Results for Plumbing" for piping-system 
common requirements. 

3.5 PIPING INSTALLATION 

A. Water-Main Connection:  Arrange with utility company for tap of size and in location 
indicated in water main. 

B. Make connections larger than NPS 2 (DN 50) with tapping machine according to the 
following:
1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped.  Position flanged outlet for gate valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.  

Remove tapping machine and connect water-service piping. 
4. Install gate valve onto tapping sleeve.  Comply with MSS SP-60.  Install valve 

with stem pointing up and with valve box. 

C. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the 
following:
1. Install service-saddle assemblies and corporation valves in size, quantity, and 

arrangement required by utility company standards. 
2. Install service-saddle assemblies on water-service pipe to be tapped.  Position 

outlets for corporation valves. 
3. Use drilling machine compatible with service-saddle assemblies and corporation 

valves.  Drill hole in main.  Remove drilling machine and connect water-service 
piping.

4. Install corporation valves into service-saddle assemblies. 
5. Install manifold for multiple taps in water main. 
6. Install curb valve in water-service piping with head pointing up and with service 

box.

D. Comply with NFPA 24 for fire-service-main piping materials and installation. 
1. Install PE corrosion-protection encasement according to ASTM A 674 or 

AWWA C105. 
2. Install copper tube and fittings according to CDA's "Copper Tube Handbook." 

E. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 
1. Install PE corrosion-protection encasement according to ASTM A 674 or 

AWWA C105. 

F. Bury piping with depth of cover over top at least 48 inches, with top at least 12 inches 
below level of maximum frost penetration, and according to the following: 
1. Under Driveways:  With at least 48 inches (910 mm) cover over top. 
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G. Extend water-service piping and connect to water-supply source and building-water-
piping systems at outside face of building wall in locations and pipe sizes indicated. 
1. Terminate water-service piping at building wall until building-water-piping 

systems are installed.  Terminate piping with caps, plugs, or flanges as required 
for piping material.  Make connections to building-water-piping systems when 
those systems are installed. 

H. Sleeves are specified in Division 22 Section "Common Work Results for Plumbing." 

I. Mechanical sleeve seals are specified in Division 22 Section "Common Work Results 
for Plumbing." 

J. Install underground piping with restrained joints at horizontal and vertical changes in 
direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and 
other supports. 

K. See Division 21 Section "Water-Based Fire-Suppression Systems" for fire-suppression-
water piping inside the building. 

L. See Division 22 Section "Domestic Water Piping" for potable-water piping inside the 
building.

3.6 JOINT CONSTRUCTION 

A. See Division 22 Section "Common Work Results for Plumbing" for basic piping joint 
construction.

B. Make pipe joints according to the following: 
1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and 

procedure recommended by copper, pressure-seal-fitting manufacturer. 
2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 

and AWWA M41. 
3. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping 

materials, with OD, and with system working pressure.  Refer to Division 22 
Section "Common Work Results for Plumbing" for joining piping of dissimilar 
metals. 

3.7 ANCHORAGE INSTALLATION 

A. Anchorage, General:  Install water-distribution piping with restrained joints.  
Anchorages and restrained-joint types that may be used include the following: 
1. Concrete thrust blocks. 
2. Locking mechanical joints. 
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B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant 
branches.  Include anchorages for the following piping systems: 
1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600. 
2. Fire-Service-Main Piping:  According to NFPA 24. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of 
installed ferrous anchorage devices. 

3.8 VALVE INSTALLATION 

A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each 
underground valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and 
AWWA M44. 

C. Corporation Valves and Curb Valves:  Install each underground curb valve with head 
pointed up and with service box. 

3.9 WATER METER INSTALLATION 

A. Install water meters, piping, and specialties according to utility company's written 
instructions. 

3.10 CONCRETE VAULT INSTALLATION 

A. Install precast concrete vaults according to ASTM C 891. 

3.11 FIRE HYDRANT INSTALLATION 

A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with 
restrained joints or thrust blocks, and support in upright position. 

B. AWWA Fire Hydrants:  Comply with AWWA M17. 

3.12 ALARM DEVICE INSTALLATION 

A. General:  Comply with NFPA 24 for devices and methods of valve supervision.  
Underground valves with valve box do not require supervision. 

B. Connect alarm devices to building fire alarm system.  Wiring and fire-alarm devices are 
specified in Division 28 Section "Fire Detection and Alarm." 
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3.13 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. See Division 22 Section "Common Work Results for Plumbing" for piping connections 
to valves and equipment. 

C. Connect water-distribution piping to utility water main.  Use tapping sleeve and tapping 
valve.

D. Connect water-distribution piping to interior domestic water and fire-suppression 
piping.

E. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

F. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.14 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust 
blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test 
pressure to stabilize system.  Use only potable water. 

B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for 
two hours. 
1. Increase pressure in 50-psig (350-kPa) increments and inspect each joint between 

increments.  Hold at test pressure for 1 hour; decrease to 0 psig (0 kPa).  Slowly 
increase again to test pressure and hold for 1 more hour.  Maximum allowable 
leakage is 2 quarts (1.89 L) per hour per 100 joints.  Remake leaking joints with 
new materials and repeat test until leakage is within allowed limits. 

C. Prepare reports of testing activities. 

3.15 IDENTIFICATION

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 16 of 16 

FACILITY WATER DISTRIBUTION PIPING  221113-16 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-distribution piping.  Locate below finished grade, directly over 
piping.  Underground warning tapes are specified in Division 31 Section "Earth 
Moving."

B. Permanently attach equipment nameplate or marker indicating plastic water-service 
piping, on main electrical meter panel.  See Division 22 Section "Common Work 
Results for Plumbing" for identifying devices. 

3.16 CLEANING

A. Clean and disinfect water-distribution piping as follows: 
1. Purge new water-distribution piping systems and parts of existing systems that 

have been altered, extended, or repaired before use. 
2. Use purging and disinfecting procedure prescribed by authorities having 

jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 
procedure described in NFPA 24 for flushing of piping.  Flush piping system with 
clean, potable water until dirty water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having 
jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 
procedure described in AWWA C651 or do as follows: 
a. Fill system or part of system with water/chlorine solution containing at least 

50 ppm of chlorine; isolate and allow to stand for 24 hours. 
b. Drain system or part of system of previous solution and refill with 

water/chlorine solution containing at least 200 ppm of chlorine; isolate and 
allow to stand for 3 hours. 

c. After standing time, flush system with clean, potable water until no chlorine 
remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  
Repeat procedure if biological examination shows evidence of 
contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 
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SECTION 221313 - FACILITY SANITARY SEWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes gravity-flow, nonpressure sanitary sewerage outside the building, 
with the following components: 
1. Special fittings for expansion and deflection. 
2. Backwater valves. 
3. Cleanouts.
4. Precast concrete and Cast-in-place concrete manholes. 

1.3 DEFINITIONS 

A. PVC:  Polyvinyl chloride plastic.  

1.4 PERFORMANCE REQUIREMENTS 

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water. 

1.5 SUBMITTALS

A. Product Data:  For the following: 
1. Special pipe fittings. 

B. Shop Drawings:  For the following: 
1. Manholes:  Include plans, elevations, sections, details, and frames and 

covers.  Include design calculations, and concrete design-mix report for cast-in-
place manholes. 

C. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping 
in same trench and clearances from sewerage system piping.  Indicate interface and 
spatial relationship between manholes, piping, and proximate structures. 

D. Profile Drawings:  Show system piping in elevation.  Draw profiles at horizontal scale 
of not less than 1 inch equals 50 feet (1:500) and vertical scale of not less than 1 inch 
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equals 5 feet (1:50).  Indicate manholes and piping.  Show types, sizes, materials, and 
elevations of other utilities crossing system piping. 

E. Field quality-control test reports. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

1.7 PROJECT CONDITIONS 

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

of service. 
2. Do not proceed with interruption of service without Architect's written 

permission. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and 
joining materials. 

2.3 PVC PIPE AND FITTINGS 
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A. PVC Sewer Pipe and Fittings, NPS 15 and Smaller:  ASTM D 3034, SDR 35 with bell-
and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

B. PVC Sewer Pipe and Fittings, NPS 18 and Larger:  ASTM F 679, T-[1] wall thickness, 
with bell-and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

2.4 NONPRESSURE-TYPE PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, 
for joining underground nonpressure piping.  Include ends of same sizes as piping to be 
joined and corrosion-resistant-metal tension band and tightening mechanism on each 
end.

B. Sleeve Materials: 
1. For Plastic Pipes:  ASTM F 477, elastomeric seal. 
2. For Dissimilar Pipes:  Material compatible with pipe materials being joined. 

2.5 CLEANOUTS

A. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping 
device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with 
inside calk or spigot connection and countersunk, tapered-thread, brass closure plug. 
1. Available Manufacturers: 

a. Josam Company. 
b. MIFAB Manufacturing Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Wade Div.; Tyler Pipe. 
e. Watts Industries, Inc. 
f. Watts Industries, Inc.; Enpoco, Inc. Div. 
g. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

2. Top-Loading Classification:  Light, Medium, Heavy and Extra-heavy duty. 

3. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron 
soil pipe and fittings. 

B. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting 
and riser to cleanout of same material as sewer piping. 

1. Available Manufacturers: 
a. Canplas Inc. 
b. IPS Corporation. 
c. NDS Inc. 
d. Plastic Oddities, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
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f. Zurn Light Commercial Specialty Plumbing Products; Zurn Plumbing 
Products Group. 

2.6 MANHOLES 

A. Standard Precast Concrete Manholes:  ASTM C 478 (ASTM C 478M), precast, 
reinforced concrete, of depth indicated, with provision for sealant joints. 
1. Diameter:  48 inches minimum, unless otherwise indicated. 
2. Ballast:  Increase thickness of precast concrete sections or add concrete to base 

section, as required to prevent flotation. 
3. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum 

thickness for walls and base riser section, and having separate base slab or base 
section with integral floor. 

4. Riser Sections:  4-inch minimum thickness, and of length to provide depth 
indicated.

5. Top Section:  Eccentric-cone type, unless concentric-cone or flat-slab-top type is 
indicated.  Top of cone of size that matches grade rings. 

6. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 
7. Resilient Pipe Connectors:  ASTM C 923, cast or fitted into manhole walls, for 

each pipe connection. 
8. Steps:  ASTM A 615, deformed, 1/2-inch steel reinforcing rods encased in 

ASTM D 4101, PP wide enough to allow worker to place both feet on 1 step and 
designed to prevent lateral slippage off of step.  Cast or anchor steps into 
sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of 
manhole to finished grade is less than 60 inches. 

9. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and 
diameter matching manhole frame and cover.  Include sealant recommended by 
ring manufacturer. 

10. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch total thickness, to match 
diameter of manhole frame and cover. 

11. Protective Coating:  Plant-applied, SSPC-Paint 16, coal-tar, epoxy-polyamide 
paint; 15-mil minimum thickness applied to exterior surfaces. 

12. Manhole Frames and Covers:  Ferrous; 24-inch ID by 7- to 9-inch riser with 4-
inch- minimum width flange and 26-inch- diameter cover.  Include indented top 
design with lettering cast into cover, using wording equivalent to "SANITARY 
SEWER." 
a. Material:  ASTM A 536, Grade 60-40-18 ductile iron, unless otherwise 

indicated.
b. Protective Coating:  Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-

polyamide paint; 15-mil minimum thickness applied to all surfaces, unless 
otherwise indicated. 

B. Cast-in-Place-Concrete Manholes:  Construct of reinforced-concrete bottom, walls, and 
top; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, 
structural loading; of depth, shape, dimensions, and appurtenances indicated. 
1. Ballast:  Increase thickness of concrete as required to prevent flotation. 
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2. Resilient Pipe Connectors:  ASTM C 923 cast or fitted into manhole walls, for 
each pipe connection. 

3. Steps:  ASTM A 615, deformed, 1/2-inch steel reinforcing rods encased in 
ASTM D 4101, PP wide enough to allow worker to place both feet on 1 step and 
designed to prevent lateral slippage off of step.  Cast or anchor steps into 
sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of 
manhole to finished grade is less than 60 inches. 

4. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and 
diameter matching manhole frame and cover.  Include sealant recommended by 
ring manufacturer. 

5. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch total thickness, to match 
diameter of manhole frame and cover. 

6. Manhole Frames and Covers:  Ferrous; 24-inch ID by 7- to 9-inch riser with 4-
inch-  minimum width flange and 26-inch- diameter cover.  Include indented top 
design with lettering cast into cover, using wording equivalent to "SANITARY 
SEWER." 
a. Material:  ASTM A 536, Grade 60-40-18 ductile iron, unless otherwise 

indicated.
b. Protective Coating:  Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-

polyamide paint; 15-mil minimum thickness applied to all surfaces, unless 
otherwise indicated. 

2.7 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the 
following:
1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum 
water/cementitious materials ratio. 
1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615, Grade 60, deformed steel. 

C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland 
cement design mix, 4000 psi minimum, with 0.45 maximum water/cementitious 
materials ratio.  Include channels and benches in manholes. 
1. Channels:  Concrete invert, formed to same width as connected piping, with 

height of vertical sides to three-fourths of pipe diameter.  Form curved channels 
with smooth, uniform radius and slope. 
a. Invert Slope:  2 percent through manhole. 

2. Benches:  Concrete, sloped to drain into channel. 
a. Slope:  4 percent. 
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D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 
maximum water/cementitious materials ratio. 
1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615, Grade 60, deformed steel. 

2.8 MISCELLANEOUS MATERIALS 
A. Paint:  SSPC-Paint 16. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth 
Moving."

3.2 PIPING APPLICATIONS 

A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping 
rating may be used in applications below, unless otherwise indicated. 
1. Use nonpressure-type flexible couplings where required to join gravity-flow, 

nonpressure sewer piping, unless otherwise indicated. 
a. Unshielded, increaser/reducer-pattern, flexible or rigid couplings for pipes 

with different OD. 
b. Ring-type flexible couplings for piping of different sizes where annular 

space between smaller piping's OD and larger piping's ID permits 
installation. 

B. Special Pipe Fittings:  Use for pipe expansion and deflection.  Pipe couplings and 
special pipe fittings with pressure ratings at least equal to piping rating may be used in 
applications below, unless otherwise indicated. 

C. Gravity-Flow, Nonpressure Sewer Piping:  Use any of the following pipe materials for 
each size range: 
1. NPS 4:  ABS, SDR 35, sewer pipe and fittings; gaskets; and gasketed joints. 
2. NPS 4:  PVC sewer pipe and fittings, gaskets, and gasketed joints. 
3. NPS 5 and NPS 6:  NPS 6 ABS, SDR 35, sewer pipe and fittings; gaskets; and 

gasketed joints. 

3.3 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general 
location and arrangement of underground sanitary sewerage piping.  Location and 
arrangement of piping layout take design considerations into account.  Install piping as 
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indicated, to extent practical.  Where specific installation is not indicated, follow piping 
manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with 
unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install 
gaskets, seals, sleeves, and couplings according to manufacturer's written instructions 
for using lubricants, cements, and other installation requirements. 

C. Install manholes for changes in direction, unless fittings are indicated.  Use fittings for 
branch connections, unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials 
of pipes and fittings are connected.  Reducing size of piping in direction of flow is 
prohibited.

E. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by 
tunneling, jacking, or combination of both. 

F. Install gravity-flow, nonpressure, drainage piping according to the following: 
1. Install piping pitched down in direction of flow, at minimum slope of 1 percent, 

unless otherwise indicated. 
2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes 

in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's 
proprietary restraint system, or cast-in-place-concrete supports or anchors. 

3. Install piping with 48-inch minimum cover. 
4. Install piping below frost line. 
5. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 

3.4 PIPE JOINT CONSTRUCTION 

A. Basic piping joint construction is specified in Division 22 Section "Common Work 
Results for Plumbing" Where specific joint construction is not indicated, follow piping 
manufacturer's written instructions. 

B. Join gravity-flow, nonpressure, drainage piping according to the following: 
1. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for 

elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints. 
2. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings. 

C. Join force-main, pressure piping according to the following: 
1. Join dissimilar pipe materials with pressure-type couplings. 

3.5 MANHOLE INSTALLATION 

A. General:  Install manholes complete with appurtenances and accessories indicated. 
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B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Construct cast-in-place manholes as indicated. 

D. Form continuous concrete channels and benches between inlets and outlet. 

E. Set tops of frames and covers flush with finished surface of manholes that occur in 
pavements.  Set tops 3 inches above finished surface elsewhere, unless otherwise 
indicated.

3.6 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.7 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-
iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for 
riser extensions to cleanouts.  Install piping so cleanouts open in direction of flow in 
sewer pipe. 
1. Use light-duty, top-loading classification cleanouts in earth or unpaved foot-

traffic areas. 
2. Use medium-duty, top-loading classification cleanouts in paved foot-traffic areas. 
3. Use heavy-duty, top-loading classification cleanouts in vehicle-traffic service 

areas. 
4. Use extra-heavy-duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 
inches deep.  Set with tops 1 inch above surrounding grade. 

C. Set cleanout frames and covers in concrete pavement with tops flush with pavement 
surface. 

3.8 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains 
specified in Division 22 Section "Sanitary Waste and Vent Piping." 

B. Make connections to existing piping and underground manholes. 
1. Use commercially manufactured wye fittings for piping branch connections.  

Remove section of existing pipe; install wye fitting into existing piping; and 
encase entire wye fitting, plus 6-inch overlap, with not less than 6 inches of 
concrete with 28-day compressive strength of 3000 psi . 
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2. Make branch connections from side into existing piping, NPS 4 to NPS 20.  
Remove section of existing pipe; install wye fitting into existing piping; and 
encase entire wye with not less than 6 inches of concrete with 28-day compressive 
strength of 3000 psi. 

3. Make branch connections from side into existing piping, NPS 21 (DN 525) or 
larger, or to underground manholes by cutting opening into existing unit large 
enough to allow 3 inches of concrete to be packed around entering connection.  
Cut end of connection pipe passing through pipe or structure wall to conform to 
shape of and be flush with inside wall, unless otherwise indicated.  On outside of 
pipe or manhole wall, encase entering connection in 6 inches of concrete for 
minimum length of 12 inches to provide additional support of collar from 
connection to undisturbed ground. 
a. Use concrete that will attain minimum 28-day compressive strength of 3000 

psi, unless otherwise indicated. 
b. Use epoxy-bonding compound as interface between new and existing 

concrete and piping materials. 
4. Protect existing piping and manholes to prevent concrete or debris from entering 

while making tap connections.  Remove debris or other extraneous material that 
may accumulate. 

3.9 CLOSING ABANDONED SANITARY SEWERAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to 
remain in place.  Include closures strong enough to withstand hydrostatic and earth 
pressures that may result after ends of abandoned piping have been closed.  Use either 
procedure below: 
1. Close open ends of piping with at least 8-inch- thick, brick masonry bulkheads. 
2. Close open ends of piping with threaded metal caps, plastic plugs, or other 

acceptable methods suitable for size and type of material being closed.  Do not 
use wood plugs. 

B. Abandoned Manholes:  Excavate around manhole as required and use either procedure 
below:
1. Remove manhole and close open ends of remaining piping. 
2. Remove top of manhole down to at least 36 inches below final grade.  Fill to 

within 12 inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top 
with concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.10 PAINTING

A. Clean and prepare concrete manhole surfaces for field painting.  Remove loose 
efflorescence, chalk, dust, grease, oils, and release agents.  Roughen surface as required 
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to remove glaze.  Paint the following concrete surfaces as recommended by paint 
manufacturer: 
1. Cast-in-Place-Concrete Manholes:  All exterior, except bottom. 
2. Precast Concrete Manholes:  All exterior. 

B. Prepare ferrous frame and cover surfaces according to SSPC-PA 1 and paint according 
to SSPC-PA 1 and SSPC-Paint 16.  Do not paint surfaces with foundry-applied 
corrosion-resistant coating. 

3.11 IDENTIFICATION

A. Materials and their installation are specified in Division 31 Section "Earth Moving." 
Arrange for installation of green warning tapes directly over piping and at outside edges 
of underground manholes. 
1. Use detectable warning tape over Ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of 

underground manholes. 

3.12 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 
occurred.  Inspect after approximately 24 inches of backfill is in place, and again at 
completion of Project. 
1. Submit separate report for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between 
structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than 92.5 percent of piping diameter. 

c. Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects 
are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, 
or repaired, for leaks and defects. 
1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 

hours' advance notice. 
4. Submit separate report for each test. 
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5. Hydrostatic Tests:  Test sanitary sewerage according to requirements of 
authorities having jurisdiction and the following: 
a. Allowable leakage is maximum of 50 gal. /inch of nominal pipe size per 

mile of pipe, during 24-hour period. 
b. Close openings in system and fill with water. 
c. Purge air and refill with water. 
d. Disconnect water supply. 
e. Test and inspect joints for leaks. 
f. Option:  Test ductile-iron piping according to AWWA C600, "Hydrostatic 

Testing" Section.  Use test pressure of at least 10 psig. 
6. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors 

have hardened.  Test at pressure not less than 1-1/2 times the maximum system 
operating pressure, but not less than 150 psig. 
a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" 

Section.
b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" 

Chapter.
7. Manholes:  Perform hydraulic test according to ASTM C 969. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.13 CLEANING

A. Clean interior of piping of dirt and superfluous material.  Flush with potable water. 

END OF SECTION 
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PART 1 - GENERAL

1.1 RESPONSIBILITY

A. The Divisions 21 through 23 and 26 through 28 contractor(s) shall comply with the provisions 
of this section.  The Divisions 21 through 23 contractor(s) shall verify electrical service 
provided by the electrical contractor before ordering any mechanical equipment requiring 
electrical connections.  Provide submittals of all mechanical equipment to Division 26 through 
28 contractor(s).

B. The final responsibility for properly coordinating the electrical work of this section shall belong 
to the Divisions 21 through 23 system contractor performing the work, which requires the 
electrical power.

1. Each Divisions 21 through 23 contractor shall be responsible for providing power wiring 
for certain devices as described in the specifications and on the drawings.  This work 
shall be provided by a licensed electrician in accordance with all of the applicable 
provisions of the Division 26 through 28 specifications, NEC and local codes.

1.2 WORK INCLUDED

A. Carefully coordinate the interface between Divisions 21 through 23 (Mechanical) and Divisions 
26 through 28 (Electrical), and Division 23 09 00 (Building Management and Automatic 
Temperature Control Systems) before submitting any equipment for review or commencing 
installation.

1.3 DEFINITIONS

A. Automatic:  Pertaining to a function, operation, process or device that, under specified 
conditions, functions without intervention by human operator.

B. Disconnect Switch:  A mechanical switching device used for changing the connections in a 
circuit, or for isolating a circuit or equipment from a power source.

C. Motor Control Center:  A floor mounted assembly of one or more enclosed vertical sections 
having a common horizontal power bus and primarily containing motor starting units.

D. Control Circuit/Power:  The circuit which carries the electrical signals of a control apparatus or 
system directing the performance of the controller but does not carry the main power circuit.

E. Manual Operation:  Operation by hand without the use of any other power.

F. MC:  Mechanical Contractor = Divisions 21 through 23 Contractor who furnishes motor.

G. TC:  Temperature Controls = Division 23 09 00 Contractor who furnishes control.
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H. EC:  Electrical Contractor = Divisions 26 through 28 Contractor.

I. FA:  Fire Alarm Contractor = Division 28 Contractor who furnishes Fire Alarm System.

J. EP:  Electric to Pneumatic Converter.

K. PE:  Pneumatic to Electric Converter.

1.4 RESPONSIBILITY SCHEDULE

A. Responsibility:  Unless otherwise indicated, all motors and controls for Divisions 21 through 23 
equipment shall be furnished, set in place and wired in accordance with the following schedule:

MC:  Mechanical Contractor TC:  Temperature Contractor EC:  Electrical Contractor FA:  Fire Alarm 
Contractor
AHU Interior Marine Lights MC MC EC MC
Equipment Motors MC MC EC --
Automatically or Manually Controlled 
Starters/Contactors: (Note 4)
-Separate
-Factory Mounted and Wired

MC
MC

EC
MC

EC
EC

TC
TC

In Motor Control Centers (Note 4) EC EC EC TC
Motor Speed Controllers: (Note 4)
-Separate
-Factory Mounted and Wired

MC
MC

EC
MC

EC
EC

TC
TC

Disconnect Switches (Note 1) EC EC EC --
Thermal Overload Switches (Note 1) EC EC EC --
Switches (Manual or Automatic other than 
disconnect) (Note 2)

MC or TC MC or TC EC or TC TC or MC

Control Relays (Note 2) MC or TC MC or TC -- TC
Control Transformers MC or TC MC or TC EC or TC TC
Push Button Stations, Pilot Lights MC EC EC EC
Thermostat and Controls: Integral with 
Equipment or Directly Attached to Ducts, Pipes, 
etc. (Note 2)

MC or TC EC or TC EC or TC TC

Equipment in Temperature Control Panels TC TC TC TC
Standalone Control Panels
(BAS) (Note 6)

TC TC TC TC

Valve Motors, Damper Motors, Solenoid 
Valves, etc.

TC TC TC TC

EP Valves or Switches,
P.E. Switches, etc.

TC TC -- TC

Fire Alarm System (Note 3) FA FA EC FA
Fire Sprinkler Alarm (Note 3) MC MC EC FA
Duct System
Smoke Detectors (Note 5)

FA MC -- TC/FA
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MC:  Mechanical Contractor TC:  Temperature Contractor EC:  Electrical Contractor FA:  Fire Alarm 
Contractor
Relays for Fan Control via duct detectors (Note 
5)

MC MC EC TC

Room Smoke Detectors Including
Relays for Fan Control (Note 3)

FA FA -- FA

Smoke Management Controls (Note 7) FA FA EC FA
CO Sensors TC TC TC TC
Control Air Compressor TC TC TC TC
Refrigerated Air Dryer TC TC TC TC
Equipment Interlocks TC TC -- TC
Fire/Smoke and Smoke Dampers (Note 7) MC MC EC FA
Smoke Control Dampers (for smoke 
management system)

MC MC EC FA/TC

Positive Indication Devices (i.e., current 
sensors, end switches, airflow sensors)

TC TC -- FA/TC

Notes:

1. If furnished as part of factory wired equipment furnished and set in place by MC, wiring 
and connections by EC.

2. If float switches, line thermostats, P.E. switches, time switches, or other controls carry 
the FULL LOAD CURRENT to any motor, they shall be furnished by MC, but they shall 
be set in place and connected by EC, except that where such items are an integral part of 
the mechanical equipment, or directly attached to ducts, piping, or other mechanical 
equipment, they shall be furnished and set in place by MC and connected by EC.  If they 
do not carry the FULL LOAD CURRENT to any motor, they shall be furnished, set in 
place and wired by TC contractor.

3. Pre-action system initiation signals (such as smoke detectors or general alarm conditions 
in a pre-action zone) shall be provided under Division 28.

4. Electrical contractor is responsible for wiring from starter to motor, unless factory wired.
5. Temperature control contractor shall provide conduit and wire from auxiliary contact in 

motor starter to the detector so that the unit shuts down in all operating modes.  Fire 
Alarm Contractor to wire from detector to fire alarm panel.

6. Each division shall be fully responsible for any control panels as called for on the 
drawings or specifications.
a. Division 26 shall provide all power and control wiring to fire/smoke or smoke 

dampers.  Division 23 and 26/28 shall provide parallel control wiring (with 28 fire 
alarm having priority signal) to dampers and equipment utilized in both normal and 
smoke control modes.  Refer to Smoke Control and Fire Alarm Drawings and the 
Fire Alarm Matrix.

b. Fire alarm system shall override automated building control system during smoke 
exhaust mode.

c. TC wiring required only when damper also serves HVAC system.
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7. FA wires to components necessary for the operation and monitoring of the Smoke 
Management System.  TC wires to components utilized in the control and monitoring of 
the Automated Building Control System.

B. Power Wiring by Divisions 21 through 23:  The electrical power for certain equipment provided 
under Divisions 21 through 23 has not been specifically indicated on the electrical drawings and 
must be provided by and field coordinated by the Divisions 21 through 23 trade requiring such 
power.

Sufficient power for this purpose shall be furnished as “spare” dedicated circuit capacity in 
Division 26’s panelboards.  All wiring, conduit and electrical devices downstream of the 
panelboards are the responsibility of the Divisions 21 through 23 trade requiring the power.

1. Such equipment is hereby defined as:
a. Electrical heat trace.  Required heat trace locations, capacities and specification are 

shown on the plumbing drawings (Division 22 work).
b. Fire protection air compressors, dry-pipe control panels and valves.  Required 

connections are included in the Division 21 work, and will be shown by that 
contractor’s engineered system design drawings.
1) Pre-action system initiation signals (such as smoke detectors or general 

alarm conditions in a pre-action zone) shall be provided under Division 28 
fire alarm work.

2) Division 21 shall provide pre-action control panel and interconnection 
between nearest suitable fire alarm panel and location of pre-action valve(s).

3) Division 28 shall provide interconnection between fire command center 
alarm panel (provided under Division 28  and remote communication fire 
alarm panel (provided under Division 28

c. Infrared plumbing fixtures.  Fixtures requiring power are shown on the plumbing 
drawings and schedules.  Provide junction box and or receptacle as required by 
manufacturer.

d. Temperature control panels, control air compressors and line voltage power for 
24v control transformers.  Required connections are included in Division 23 09 00 
and will be shown by that contractor’s control submittal drawings.

e. Condensate pumps. Provide power from associated unit or from nearby 
panelboard. 

1.5 GENERAL REQUIREMENTS

A. Connections:

1. Connections to all controls directly attached to ducts, piping and mechanical equipment 
shall be made with flexible connections.

B. Starters:

1. Provide magnetic starters for all three phase motors and equipment complete with:
a. Control transformers.
b. 120V holding coils.
c. Integral hand-off-auto switch.
d. Auxiliary contacts required for system operation plus one (1) spare.
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e. Refer to Section 23 05 13 Motors, Starters and Drives.

C. Remote Switches and Pushbutton Stations:

1. Provide remote switches and/or pushbutton stations required for manually operated 
equipment (if no automatic controls have been provided) complete with pilot lights of an 
approved type lighted by current from load side of starter.

D. Special Requirements:

1. Motors, starters and other electrical equipment installed in moist areas or areas of special 
conditions, such as explosion proof, shall be designed and approved for installation in 
such areas with appropriate enclosure.

E. Identification:

1. Provide identification of purpose for each switch and/or pushbutton station furnished.  
Identification may be either engraved plastic sign permanently mounted to wall below 
switch, or stamping on switch cover proper.  All such identification signs and/or switch 
covers in finished areas shall match other hardware in the immediate area.

F. Control Voltage:

1. Maximum allowable control voltage 120V.  Fully protect control circuit conductors in 
accordance with National Electrical Code.

G. DDC Control Interface:

1. Fully coordinate the requirements of each division with regard to supplying a complete 
DDC Control System prior to submitting bid.

2. All control power shall be furnished via dedicated line voltage circuits.
3. Dedicated control circuits from electrical panelboards to DDC control panels and from 

electrical panelboards to dedicated DDC J-boxes (for distributed control components 
such as VAV boxes), and control transformer line voltage connections shall be provided 
under Division 23 09 00 where required and as shown on the drawings.
a. Exceptions:  The following Divisions 21 through 23 equipment has been provided 

with electrical power feeders downstream of the panelboards by Division 26:
1) Division 28, Fire Alarm System Panels.
2) Division 23 09 00, Building Automation System (BAS):
3) Each air handling unit (AHU) has been provided with a dedicated 

combination control and unit lighting circuit(s) to its air handling room.
4) Certain BAS panels requiring emergency power.
5) BAS workstations and file servers in the engineer’s office and fire command 

center.
6) See the drawings for additional exceptions.

4. Low voltage wiring from J-boxes to distributed control components, all low voltage 
connections, all control panels and all control transformers (not part of unitary 
equipment) shall be provided under Division 23 09 00.
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5. Any additional power requirements shall be the responsibility of the Division 23 09 00 
Contractor requiring same, and provided at no additional cost to the owner.

1.6 CEILING AND CHASE CAVITY PRECEDENCE

A. Coordinate ceiling cavity space carefully with all trades.  In the event of conflict, install 
mechanical and electric systems within the cavity space allocation in the following order of 
precedence.  A system with higher precedence may direct that systems of lower precedence be 
relocated from space, which is required for expedient routing of the precedent system. 

1. Plumbing waste, cooling coil drain piping, and roof drain mains and leaders.
2. Hydronic main piping (12” and larger).
3. Plumbing vent piping.
4. Supply, return and exhaust ductwork.
5. Electrical conduit greater than 4” diameter.
6. Hydronic branch and mains (greater than 2”, but less than 12”).
7. Domestic water piping.
8. Fire sprinkler mains and leaders.
9. Hydronic branch piping (2” and less).
10. Domestic hot and cold water branches.
11. Electrical conduit branch feeders.
12. Pneumatic control piping.
13. Fire sprinkler branch piping and sprinkler runouts.

B. Light fixtures have precedence in a zone, which is the same height above the ceiling as the 
depth of the fixture (plus 2”).

C. Examine the contract documents of all trades (e.g. all Divisions 21 through 23 and 26 through 
28 drawings, the architectural floor plans, reflected ceiling plans, elevations and sections, 
structural plans and sections, etc.).

D. Coordinate necessary equipment, ductwork and piping locations so that the final installation is 
compatible with the materials and equipment of the other trades.

E. Prepare shop drawings for installation of all new work before installation to verify coordination 
of work between trades.

F. Provide access doors for all equipment, valves, clean-outs, actuators and controls which require 
access for adjustment or servicing and which are located in otherwise unaccessible locations.

1. For equipment located in “accessible locations” such as lay-in ceilings: Locate equipment 
to provide adequate service clearance for normal maintenance without removing 
architectural, mechanical, electrical or structural elements such as the ceiling support 
system, electrical fixtures, etc. “Normal maintenance” includes, but is not limited to: 
filter changing; greasing of bearings; using p/t ports for pressure or temperature 
measurements; and replacement of ballasts, fuses, etc.
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PART 2 - PRODUCTS

2.1 MOTOR HORSEPOWER

A. In general, all motors ¾ HP and above shall be three phase, all motors ½ HP or less shall be 
single phase.

B. Voltage and phase of motors as scheduled on the electrical drawings shall take precedence in 
the case of a conflict between the mechanical and electrical drawings or general condition 2.1. 
A., above.

C. Work under Divisions 21 through 23 includes coordinating the electrical requirements of all 
mechanical equipment with the requirements of the work under Divisions 26 through 28, before 
ordering the equipment.

1. If motor horsepowers are changed under the work of Divisions 21 through 23 without a 
change in duty of the motor’s driven device, coordination of additional electrical work (if 
any) and additional payment for that work (if any) shall be provided under the section of 
Divisions 21 through 23 initiating the change.  Increases or decreases in motor 
horsepower from that specified shall not be made without written approval from the 
Architect/Engineer.

PART 3 - EXECUTION - (Not Used)

END OF SECTION 230501 & 260501
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. This Section supplements Division 1 - General Requirements.

B. Where contradictions occur between this Section and Division 1, the more stringent of the two 
shall apply.  Architect/Engineer shall decide which is more stringent.

C. Provisions of this section shall also apply to all sections of Divisions 21 through 23.

1.2 DEFINITIONS

A. The definitions of Division 1 and the General Conditions of this specification also apply to 
Divisions 21 through 23 contract.

B. “Contract Documents” constitute the drawings, specifications, general conditions, project 
manuals, etc., prepared by Engineer (or other design professional in association with Engineer) 
for contractor’s bid or contractor’s negotiations with the Owner.  Divisions 21 through 23 
drawings and specifications prepared by the Engineer are not construction documents.

C. “Construction Documents”, “construction drawings”, and similar terms for Divisions 21 
through 23 work refer to installation diagrams, shop drawings and coordination drawings 
prepared by the contractor using the design intent indicated on the Engineer’s contract 
documents.  These specifications detail the contractor’s responsibility for “Engineering by 
Contractor” and for preparation of construction documents.

D. “(N)” indicates "new" equipment to be provided under this contract.

E. “(E)” indicates "existing" equipment on site which may or may not need to be relocated as a 
part of this work.

F. “(R)” indicates existing equipment to be relocated as part of this work.

G. "Furnish" means to "supply" and usually refers to an item of equipment.

H. "Install" means to "set in place, connect and place in full operational order".

I. "Provide" means to "furnish and install".

J. “Equal” or "Equivalent" means "meets the specifications of the reference product or item in all 
significant aspects."  Significant aspects shall be as determined by the Architect/Engineer.

K. "Work by other(s) divisions"; "re:_____ Division", and similar expressions means work to be 
performed under the contract documents, but not necessarily under the division or section of the 
work on which the note appears.  It is the contractor’s sole responsibility to coordinate the work 
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of the contract between his/her suppliers, subcontractors and employees.  If clarification is 
required, consult Architect/Engineer before submitting bid.  By inference, any reference to a 
“contractor” or “sub-contractor” means the entity, which has contracted with the Owner for the 
work of the Contract Documents.

L. By inference, any reference to a “contractor” or “sub-contractor” means the entity, which has 
contracted with the owner for the work of the Contract Documents.

M. "Engineer" means the design professional firm, which has prepared these contract documents. 
All questions, submittals, etc. of this division shall be routed to the Engineer (through proper 
contractual channels).

1.3 COORDINATION WITHIN DIVISIONS 21 THROUGH 23

A. Contract Documents:

1. General:  The Contract Documents are diagrammatic showing certain physical 
relationships, which must be established within the Divisions 21 through 23 work and its 
interface with other work.  Such establishment is the exclusive responsibility of the 
Contractor.  Drawings shall not be scaled for the purpose of establishing material 
quantities.

2. Supplemental Instructions:  The exact location for some items in this Specification may 
not be shown on the Drawings.  The location of such items may be established by the 
Architect/Engineer during the progress of the work.

3. Discrepancies:
a. Examine Drawings and Specifications of all Divisions of the work.
b. Report any discrepancies to the Architect/Engineer and obtain written instructions 

before proceeding.
c. Should there be a conflict within or between the Specifications or Drawings, the 

more stringent or higher quality requirements shall apply.
d. Items called for in either specifications or drawings shall be required as if called 

for in both.
4. Constructability:

a. Examine Drawings and Specifications of all Divisions of the work.
b. Report any issues to the Architect/Engineer which may prevent installation of 

Divisions 21 through 23 work in accordance with the Contract Documents and the 
original construction contract.

c. Report all issues within  after contract.

B. Be responsible for providing proper documentation of equipment product data and shop 
drawings to all entities providing service.  This coordination shall include, but not be limited to 
the following:

1. Division 21 - Series contractor (Fire Protection Contractor) shall provide shop drawings 
to all other Division 21 through 23 contractors.

2. Division 23 09 00 and 23 05 93 - Contractors (Automatic Temperature Controls, Building 
Management and Test-Adjust-Balance Contractors) shall be provided with equipment 
product data and shop drawings as appropriate from other Division 21 through 23 and 
Divisions 26 through 28 contractors, and shall furnish the same information about control 
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devices (such as valves, test wells, etc.) to the appropriate Divisions 21 through 23 
Contractor.

C. Coordination Drawings: 

1. Submit coordination drawings for all Divisions 21 through 23 work.  The drawings shall 
be fully coordinated and signed off by all affected trades prior to submission.  The 
coordination drawings shall include the following at a minimum.
a. All major ductwork, piping, conduit and equipment.
b. Reflected ceiling plans with light fixtures.
c. Current architectural floor plans.
d. Major structural elements.
e. Elevations of piping ductwork or equipment.
f. Sections through critical spaces.

2. The drawings shall be at a suitable scale (1/8”=1’-0” minimum) to clearly show 
information.

3. Any work installed without approved coordination drawings is done at the Contractor’s 
risk.

D. CAD Drawings: 

1. Electronic Auto Cad drawings are available for purchase from M-E Engineers.  

E. Existing Conditions:

1. Inspect existing conditions prior to bidding.
2. Provide proper coordination of mechanical work with existing conditions.

F. Utility Connections:

1. Coordinate the connection of mechanical system with the Civil drawings and utility 
companies.

2. Comply with regulations of utility suppliers.
3. The Contract Documents indicate the available information on existing utilities and 

services, and on new services (if any) to be provided to the project by utility companies 
and agencies.
a. Notify Architect/Engineer immediately if discrepancies are found.

4. Coordinate mechanical utility interruptions one week in advance with the Owner and the 
Utility Company.
a. Plan work so that duration of the interruption is kept to a minimum.

1.4 COORDINATION WITH OTHER DIVISIONS

A. General:

1. Coordinate Divisions 21 through 23 work to the progress of the work of other trades.
2. Complete the entire installation as soon as the condition of the building will permit.
3. The project will be constructed under multiple bid packages.  Coordinate this Division’s 

work with the progress of the other bid package’s work.
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B. Coordinate ceiling cavity space carefully with all trades.  In the event of conflict, install 
mechanical and electric systems within the cavity space allocation in the following order: 

1. Plumbing waste, cooling coil drain, piping and roof drain mains and leaders.
2. Hydronic main piping (12” and larger).
3. Plumbing vent piping.
4. Supply, return and exhaust ductwork.
5. Electrical conduit greater than 4” diameter.
6. Hydronic branch and mains (greater than 2”, but less than 12”).
7. Domestic water piping.
8. Fire sprinkler mains and leaders.
9. Hydronic branch piping (2” and less).
10. Domestic hot and cold water branches.
11. Electrical conduit branch feeders.
12. Pneumatic control piping.
13. Fire sprinkler branch piping and sprinkler runouts.

C. Coordination with Electrical Work.  Refer to Section 23 05 01.

D. Cutting and Patching:  Refer to Division 1 and Section 23 05 03. 

E. Chases, Inserts and Openings:

1. Provide measurements, drawings, and layouts so that openings, inserts and chases in new 
construction can be built in as construction progresses.

2. Check sizes and locations of openings provided.
a. Any cutting and patching made necessary by failure to provide measurements, 

drawings, and layouts at the proper time shall be done at no additional cost to the 
Owner.

b. Coordinate roof openings for all roof-mounted equipment.  Openings on 
documents are diagrammatic and do not represent manufacturer specific 
requirements.  Actual opening size, orientation and location, as well as structural 
coordination, is the responsibility of the mechanical contractor.

c. Provide transitions on ductwork to accommodate actual roof openings.

F. Support Dimensions:  Provide dimensions and drawings so that concrete bases and other 
equipment supports to be provided under other Sections of the Specifications can be built at the 
proper time.

1.5 COORDINATION WITH EXISTING OCCUPIED AREAS

A. Minimize disruptions to operation of mechanical systems in occupied areas.

B. Coordinate any required disruptions with the Owner, one week in advance.

C. Provide temporary connections to prevent long disruptions.

1.6 ENGINEERING BY CONTRACTOR
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A. The construction of this building requires the contractor to design several systems or 
subsystems.  All such designs shall be the complete responsibility of the contractor.

B. Systems or subsystems which require engineering responsibility by the contractor include, but 
are not limited to:

1. Any system not fully detailed on the drawings.
2. Fire sprinkler.
3. Equipment supports, and hangers not fully detailed in the drawings.
4. Pipe hangers and anchors not specified in these documents, or cataloged by the 

manufacturer.
5. Duct supports, hangers and miscellaneous steel as required.
6. Temperature controls.
7. Refrigeration systems.
8. Piping expansion and contraction provisions.
9. Equipment supports, hangers.
10. Ice plant and ice floor systems.

1.7 REGULATORY REQUIREMENTS

A. Codes:  Comply with the following:

1. District of Columbia Building Code.
2. District of Columbia Mechanical (HVAC) Code.
3. District of Columbia Plumbing Code.
4. National Electric Code.
5. ASME Boiler and Pressure Vessel Code.
6. Local Modifications to above Codes.
7. District of Columbia Fire Prevention Code.
8. District of Columbia Energy Conservation Code.

B. Applicable pamphlets of NFPA.

C. Requirements of Local Utility Companies:

1. Comply with rules and regulations of local utility companies.  Include in bid the cost of 
all valves, valve boxes, meter boxes, meters and such accessory equipment which will be 
required for the project.

D. Other Regulations:  Comply with the latest editions of the following:  

1. U.S. and State Department of Labor Safety Regulations pertaining to the completed 
project.

2. Requirements of Fire Departments serving the project.
3. Regulations of the Health Department having jurisdiction.
4. Regulations of the Office of State Fire Marshal.
5. ASHRAE Energy Conservation Standard 90A.
6. ASHRAE Ventilation Standard 62.
7. Requirements of the State Oil Inspector.
8. Americans with Disabilities Act (ADA).

15 December 2017 
Bid Set 
 



March 31, 2017                                                      
QEA Project No. 31405500

Page 6 of 22

BASIC MECHANICAL REQUIREMENTS 230502 - 6

9. Clean Air Act.
10. Clean Water Act.
11. LEED v4 Edition.

E. Additional Regulations: Follow additional regulations, which appear in individual Sections of 
these Specifications.

F. Contradictions:  Where codes are contradictory, follow the most stringent, unless otherwise 
indicated in Plans or Specifications.  Architect/Engineer shall determine which is most 
stringent.

G. Contract Documents Not in Compliance:

1. Where the Drawings and Specifications do not comply with the minimum requirements 
of the Codes, either notify the Architect/Engineer, in writing during the Bidding Period, 
of the revisions required to meet Code requirements, or provide an installation which 
complies with the Code requirements.  After entering into contract, Contractor will be 
held to complete all work necessary to meet these requirements without additional 
expense to the Owner.

2. Follow Drawings and Specifications where they are superior to Code requirements.

H. Permits:

1. Obtain all permits required by authorities and agencies having jurisdiction for the work of 
this Division.

2. Post permits as required.

I. Tap and Connection Fees:

1. Pay fees charged by Utilities for making connections, bringing service to property line, or 
to meter and similar services.

2. Investment fees or plant development fees, which are charges levied by Utilities to cover 
the cost of the utility system to be borne by this project, are not part of the work of this 
Division.

J. Inspections and Tests:

1. Arrange for all required inspections and tests.
2. Pay all charges.
3. Notify Architect/Engineer 48 hours before tests.
4. Submit one copy for Owners records of permits, licenses, inspection reports and test 

reports.

K. LEED

1. This project will follow the guidelines and requirements of Leadership in Energy and 
Environmental Design (LEED).  Provide all services and documentation required in this 
effort.
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2. Commissioning:  The project will have selected building systems commissioned as 
specified in Section 01810 – Commissioning.  Coordinate pre-functional tests and start-
up testing with commissioning.

1.8 RECORD DRAWINGS

A. General Recording Procedure:

1. Maintain a blue-line set of Divisions 21 through 23 Contract Drawings in clean, 
undamaged condition, for mark-up of installations, which vary, substantially from the 
Contract Drawings.

2. Record changes drawn to scale and fully dimensioned, as specified in Division 1.
a. Work concealed behind or within other work, in an inaccessible arrangement.
b. Mains and branches of piping systems:

1) with valves and control devices located and numbered.
2) with concealed unions located.
3) with items requiring maintenance located (traps, strainers, expansion 

compensators, tanks, etc.).
c. Underground piping and ducts, both exterior and interior.
d. Ductwork layouts, including locations of coils, dampers, filters, boxes and similar 

units.
e. Concealed control system devices and sensors.

B. Corrected Drawings:

1. Obtain a set of contract drawings on CAD.
2. Update the CAD files to reflect as-built conditions.
3. Transmit corrected CAD files and plots as a submittal to the Architect/Engineer for 

Owner’s use and record.

C. Temperature Control Drawings:

1. Indicate as-built conditions of work under this contract including:
a. Ladder wiring diagram.
b. Pneumatic schematic diagrams.
c. One line system diagram.
d. Control schematic of equipment with control devices located and identified.
e. Wiring or tubing termination diagrams.
f. List of materials.
g. Floor plan indicating all device locations.
h. Control sequences.
i. Indicate electrical power source for each point of connection to the electrical 

system.
2. Reproducible temperature control drawings shall be delivered to the Architect/Engineer 

prior to Owner’s acceptance of project.

1.9 OPERATING AND MAINTENANCE DATA
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A. Submission:

1. Submit typed and bound copies of Operating and Maintenance Manuals prior to 
scheduling systems demonstration for the Owner, as specified in Division 1.

2. Bind each Maintenance Manual in one or more vinyl covered, 3-ring binders, with 
pockets for folded drawings.
a. Mark the back spine of each binder with system identification and volume number.

B. Required Contents:

1. Manuals shall have index with tab dividers for each major equipment section to facilitate 
locating information on specific piece of equipment.

2. Identify data within each section with drawing code numbers as they appear on Drawings 
and Specifications.  Include as a minimum the following data:
a. Alphabetical list of system components, with the name, address and 24 hour 

telephone number of the company responsible for servicing each item during the 
first year of operation.  Include point of contact for company.

b. Operating instructions for complete system including:
1) Emergency procedures for fire and failure of major equipment.
2) Major start, operation and shut-down procedures.

c. Maintenance Instructions for each piece of equipment including:
1) Equipment lists.
2) Proper lubricants and lubricating instructions for each piece of equipment.
3) Necessary cleaning, replacement and/or adjustment schedule.
4) Product Data.
5) Installation instructions.
6) Parts lists.
7) Complete wiring diagrams.

d. Temperature control diagrams and O&M information as specified above (as-built).
e. Marked or changed prints locating concealed parts and variations from the original 

system design (as-built drawings).
f. Balancing Report.
g. Valve schedule and associated piping schematics.  See Division 23 05 53, 

Mechanical Identification.
h. Copies of any extended equipment warranties, which are greater than one year.

1.10 WARRANTIES 

A. The warranty period is one year after Date of Acceptance.

1. During this period, provide labor and materials as required to repair or replace defects in 
the mechanical system at no additional cost to the Owner.  Provide certificate with O&M 
manual submittal which guarantees same-day service response to Owners call for all such 
warranty service.

2. Provide certificates for such items of equipment which have warranties in excess of one 
year.  Insert copies in O&M manuals.  Such equipment shall include:
a. Temperature Control Valves five (5) years.
b. Chiller compressors five (5) years.

3. Provide extended manufacturers warranties to cover one full year from date of acceptance 
if standard warranty starts any time prior to that date.
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4. Provide factory trained service personnel for all warranty work on the DDC Control 
System and the following equipment:
a. Air cooled chiller.
b. Boilers.
c. Condensing units.
d. Environmental fans.
e. Makeup air units.
f. HVAC pumps.
g. Heat exchangers.
h. Rooftop units.
i. DX ductless split systems.
j. Unit heaters.
k. Desiccant air handling units.
l. Air terminal units.

1.11 SCOPE

A. The Contractor shall:

1. Supply all labor, transportation, materials, apparatus, light, and tools necessary for the 
completion of the mechanical work.

2. Install, maintain, and remove all construction equipment.
3. Be responsible for safe, lawful, and proper construction maintenance.
4. Construct, in the best and most workmanlike manner, a complete project and everything 

properly incidental thereto, as shown on the Drawings, as stated in the Specifications, or 
reasonably implied therefrom, all in accordance with the Contract documents.

1.12 MANDATORY GOVERNING PROVISION

A. Omissions of words or phrases, such as “the Contractor shall,” “in conformity with,” “shall be,” 
“as noted on the Drawings,” “according to the Drawings,” “an,” “the,” and “all,” are intentional.

B. Omitted words or phrases shall be supplied by inference.

1.13 PROTECTION OF PROPERTY AND MATERIALS

A. Provide protection against dust migration, rain, wind, storms, frost, or heat, so as to maintain all 
work, materials, apparatus, and fixtures free from injury or damage.

B. At end of each day’s work, cover all new work likely to be damaged.

C. Do not interrupt the integrity of the building security overnight.

D. Refer to Division 1 for additional requirements.

1.14 OWNER FURNISHED EQUIPMENT

A. All equipment called out in the Specifications or shown on the Drawings as “Owner-Furnished 
Equipment” shall be installed and connected under this Contract.  Provide rough-ins for all 
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future connections indicated.

1.15 TEMPORARY FACILITIES

A. Light, Heat, Power, etc.

1. Responsibility for providing temporary electricity, heat and other facilities shall be as 
specified in Division 1.

2. Contractor shall be responsible for maintaining the equipment in an as-new condition.  
Equipment will not be turned over to the Owner until it is brought up to as-new 
condition.

3. The contractor shall be responsible for maintaining acceptable indoor air quality in 
adjacent occupied spaces.

B. Use of Permanent Building Equipment for Temporary Heating or Cooling.

1. Permanent building equipment shall not be used without written permission from the 
Owner.  If this equipment is used for temporary heating or cooling, it shall be adequately 
maintained per manufacturer’s instructions and protected with filters, strainers, controls, 
reliefs, etc.  The contractor shall protect all equipment and systems as directed by the 
engineer.  The warranty period shall not start until the equipment is turned over to the 
Owner for his use.  The contractor shall provide extended warranties for parts and labor 
for all such equipment.  Equipment shall not be turned over to the Owner until the 
temperature controls have been tested and accepted by the Owner and Engineer.

1.16 INSTALLATION GENERAL REQUIREMENTS

A. Furnish, apply, install, connect, erect, clean, and condition manufactured materials and 
equipment as recommended in manufacturer’s printed directions (maintained on job site during 
installation).

B. Provide all attachment devices and materials necessary to secure materials together or to other 
materials.

C. Make allowance for ample and normal expansion and contraction for all building components 
and piping systems that are subject to such.

D. Install materials only when conditions of temperature, moisture, humidity, and conditions of 
adjacent building components are conducive to achieving the best installation results.

E. Erect, install, and secure components in a structurally sound and appropriate manner.

F. Where necessary, temporarily brace, shore, or otherwise support members until final 
connections are installed.

G. Leave all temporary bracing, shoring, or other structural supports in place as long as practical 
for safety and to maintain proper alignment.
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H. Handle materials in a manner to prevent scratching, abrading, distortion, chipping, breaking, or 
other disfigurement.

I. Conduct work in a manner to avoid injury or damage to previously placed work.

J. Any work so impaired or damaged shall be replaced at no expense to Owner.

K. Fabricate and install materials true to line, plumb, and level.

L. Leave finished surfaces smooth and flat, free from wrinkles, warps, scratches, dents, and other 
imperfections.

M. Furnish materials in longest practical lengths and largest practical sizes to avoid all unnecessary 
jointing.

N. Make all joints secure, tightly fitted, and as inconspicuous as possible by the best accepted 
practice in joinery and fabrication.

O. Consult Engineer for mounting height or position of any unit not specifically indicated or 
located on Drawings or specified in Specifications.

P. Job mixed multi-component materials used in the work shall be mixed in such regulated and 
properly sized batches that material can be used before it begins to “set”.

Q. Mixing of a partially “set” batch with another batch of fresh materials will not be accepted and 
entire batch shall be discarded and removed from site.

R. Clean all mixing tools and appliances that can be contaminated prior to mixing of fresh 
materials.

S. In addition to the above refer to each Section of the Specifications for additional installation 
requirements for the proper completion of all work.

PART 2 - PRODUCTS

2.1 QUALITY CONTROL

A. Refer to Division 1 of the Specifications.

B. The manufacturer of equipment or materials listed on the drawings or first named in the 
specification is the basis of design.  If the drawings and specifications are in conflict, the 
drawings shall take precedence.  Other manufacturers listed are considered general equivalents 
only.  See below for coordination of substitutions.

C. Products by manufacturers not listed in this Specification may be submitted to the Engineer 
only during normal submittal procedure, and only as “substitutions”.  All bids must use basis of 
design or listed general equivalents.
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D. Items submitted as a substitution to the basis of design or listed general equivalents shall be 
identified as such and shall include a written request for substitution indicating the following:

1. Contract price adjustment.
2. Contract time adjustment.
3. Item by item breakdown of differences between basis of design and substituted item.
4. Operation, maintenance, and energy cost difference.

E. Coordination of general equivalents and substitutions:  Where Contract Documents permit 
selection from several general equivalents, or where substitutions are authorized, coordinate 
clearance and other interface requirements with mechanical and other work.

1. Provide necessary additional items so that selected or substituted item operates equivalent 
to the basis of design and properly fits in the available space allocated for the basis of 
design.

2. Provide all features which are standard on the basis of design.
3. Contractor is responsible for assuring that piping, conduit, duct, flue, and other service 

locations for general equivalents or substitutions do not cause access, service, or 
operational difficulties any greater than would be encountered with the basis of design.

2.2 GENERAL SUBMITTAL REQUIREMENTS

A. Refer to Division 1.

B. Coordination and Sequencing:

1. Coordinate submittals 2 weeks (min.) prior to expected order date so that work will not 
be delayed by submittals.

2. No extension of time will be allowed because of failure to properly coordinate and 
sequence submittals.

3. Do not submit product data, or allow its use on the project until compliance with 
requirement of Contract Documents has been confirmed by Contractor.

4. Submittal is for information and record, unless otherwise indicated, and is not a change 
order request.

5. Submitting contractor is responsible for routing reviewed submittals to all parties affected 
including but not limited to electrical, temperature control, and test and balance 
subcontractors.

C. Preparation of Submittals:

1. Refer to Division 1 requirements.
2. Provide permanent marking on each submittal to identify project, date, Contractor, 

Subcontractor, Supplier, submittal name and similar information to distinguish it from 
other submittals.

3. Indicate any portions of work which deviate from the Contract Documents.
a. Explain the reasons for the deviations.
b. Show how such deviations coordinate with interfacing portions of other work.

4. Show Contractor’s executed review and approval marking.
5. Provide space for Architect’s/Engineer’s “Action” marking.
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6. Submittals which are received from sources other than through Contractor’s office will be 
returned “Without Action”.

7. Submittals shall be presented in a neat and legible fashion and shall be returned “Without 
Action” if presented in any other fashion.

D. Quantities:  Unless otherwise indicated in Division 1, submit six copies.

1. Refer to Division 1 requirements.
2. Multiple System Items:  Where a required submittal relates to an operation or item of 

equipment used in more than one system, increase the number of final copies as 
necessary to complete the Maintenance Manuals for each system.

3. Preliminary Submittal:  Provide a preliminary, two-copy submittal for automatic 
temperature controls and when product data is required (or desired by Contractor) for 
selection of options by Architect/Engineer.

4. General Distribution:
a. Provide additional distribution of submittals (not included in foregoing copy 

submittal requirements) to Subcontractors, Suppliers, Fabricators, Installers, 
Governing Authorities and others as necessary for proper performance of the work.

b. Include such additional copies in transmittal to Architect/Engineer where required 
to receive “Action” marking before final distribution.
1) Show such distributions on transmittal forms.

E. LEED Submittals:

1. Credit WE 3.1 and 3.2:  Product Data for plumbing fixtures indicating water 
consumption. Prerequisite EA 3.0:  Product Data for new HVAC equipment indicating 
absence of CFC refrigerants.

2. Credit EA 4.0:  Product Data for new HVAC equipment indicating absence of HCFC 
refrigerants.

3. Credit EA 5.0:  Product Data and wiring diagrams for sensors and data collection system 
used to provide continuous metering of building energy and water consumption 
performance over time.

4. Credit EQ 1.0:  Product Data and Shop Drawings for carbon dioxide monitoring system 
and/or outdoor air monitoring station.

5. Credit EQ 3.1:
a. Construction Indoor Air Quality (IAQ) management plan.
b. Product Data for temporary MERV 8 filtration media.
c. Construction Documentation:  Six photographs at three different occasions during 

construction of the different SMACNA requirements along with a brief description 
of the SMACNA approach employed, documenting implementation of the IAQ 
management measures, such as protection of ducts, cleaning of air handling units, 
installation of filters, and on-site stored or installed absorptive materials.

6. Credit EQ 3.2:
a. Signed statement describing the building air flush-out procedures including the 

dates when flush-out was begun and completed and statement that filtration media 
was replaced after flush-out.

b. Product Data for MERV 8 filtration media used during flush-out.
c. Report from testing and inspecting agency indicating results of IAQ testing and 

documentation showing conformance with IAQ testing procedures and 
requirements.
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7. Credit EQ 4.1:  Product Data for adhesives and sealants used on the interior of the 
building indicating VOC content of each product used.  Indicate VOC content in g/L 
calculated according to 40 CFR 59, Subpart D (EPA method 24).

8. Credit EQ 4.2:  Product Data for paints and coatings used on the interior of the building 
indicating chemical composition and VOC content of each product used.  Indicate VOC 
content in g/L calculated according to 40 CFR 59, Subpart D (EPA method 24).

9. Credit EQ 5: Product Data for MERV 13 filtration media used during occupancy.
10. Credit EQ 7.1:  Product Data and Shop Drawings for sensors and control system used to 

monitor and control room temperature.

F. Response to Submittals: Where standard product data have been submitted, it is recognized:

1. That the Submitter has determined that the products fulfill the specified requirements.
2. That the submittal is for the Architect’s or Engineer’s information only, but will be 

returned with appropriate action where observed to be not in compliance with the 
requirements.

G. If more than two submissions (either for shop drawings, as-built drawings, or test and balance 
reports) are made by the contractor, the Owner reserves the right to charge the contractor for 
subsequent reviews by their consultants.  Such extra fees shall be deducted from payments by 
the Owner to the contractor.

2.3 SPECIFIC CATEGORY SUBMITTAL REQUIREMENTS 

A. Manufacturer’s Data:

1. Where pre-printed data covers more than one distinct product, size, type, material, trim, 
accessory group or other variation, mark submitted copy with black pen to indicate which 
of the variations is to be provided.

2. Delete or mark-out significant portions of pre-printed data which are not applicable.
3. Where operating ranges are shown, mark data to show portion of range required for 

project application.
4. For each product, include the following:

a. Sizes
b. Weights
c. Speeds
d. Capacities
e. Piping and electrical connection sizes and locations.
f. Statements of compliance with the required standards and regulations.
g. Performance data.
h. Manufacturer’s specifications and installation instructions.

B. Shop Drawings:

1. Prepare Mechanical Shop Drawings, except diagrams, to accurate scale.
a. Show clearance dimensions at critical locations.
b. Show dimensions of spaces required for operation and maintenance.
c. Show interfaces with other work, including structural support.
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C. Test Reports:

1. Submit test reports which have been signed and dated by the firm performing the test.
2. Prepare test reports in the manner specified in the standard or regulation governing the 

test procedure (if any) as indicated.

D. Required equipment and shop drawing submittals:

1. Provide a submittal schedule with bid.
2. Provide equipment submittals for each item of equipment specified or scheduled in the 

contract documents.
3. Submittal Schedule shall show each item of equipment, applicable Section of the 

specifications where it is described, applicable Drawing number and schedule name 
where it is scheduled, date of Contractor’s proposed submittal to Architect, required date 
to receive submittal from Architect and schedule order date.

4. Provide a Mechanical Shop Drawing Schedule for submission to the Architect with the 
Submittal Schedule.  Refer to paragraph 1.3 -Coordination Within Divisions 21 through 
23 above.

2.4 COMPATIBILITY

A. General:  Provide products which are compatible with other products of the mechanical work, 
and with other work requiring interface with the mechanical work.

B. Altitude Ratings:  Except where noted otherwise, all ratings and capacities stated in the Contract 
Documents are at the altitude of the project, not sea level.  Project Altitude shall be considered 
to be 205 feet ASL.

C. Fuel Characteristics:

1. Review fuel characteristics with the Fuel Supplier designated by the Owner.
2. Determine burner or combustion equipment provisions needed for optimum performance.  

Provide equipment accordingly.

D. Power Characteristics:

1. For power characteristics of equipment supplied under Division 21 through 23 Sections, 
refer to the Sections of Divisions 26 through 28 and the Electrical Drawings for the 
power characteristics of each power driven item of mechanical equipment.  

2. Coordinate available power with Electrical Contractor before ordering equipment.  
Mechanical Contractor shall be responsible for ordering equipment to meet the available 
power characteristics.  

3. See also Division 23 05 01 of these specifications.  
4. If there is a conflict between Divisions 21 through 23 documents and Divisions 26 

through 28 documents, alert the engineer.  Do not order equipment prior to determining 
the proper electrical service.  No contract cost adjustment will be allowed for equipment 
ordered in conflict with the available power characteristics.

2.5 SAFETY PROVISIONS
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A. Equipment Nameplates:  Provide power-operated mechanical equipment with a permanent 
nameplate attached by the manufacturer, indicating:

1. The manufacturer
2. Product name
3. Model number
4. Serial number
5. Speed
6. Capacity
7. Power characteristics
8. Labels of testing, listing, or inspecting agencies
9. Other similar data

B. Where manufacturer affixed nameplate is not available, Mechanical Contractor shall fabricate 
and attach nameplate.

C. Guards:

1. Unless equivalent guards are provided integral with the equipment, enclose each belt 
drive (including sheaves) on both side in a galvanized, one inch, mesh screen of No. 18 
gauge steel wire or expanded metal, fastened to an approved, structural steel frame, 
securely fastened to the equipment or floor.

2. Provide tachometer holes at shaft centers.  Unless equivalent guards are provided integral 
with the equipment, install a solid guard of No. 20 gauge galvanized steel over the 
coupling of each item of direct-driven equipment.

3. Sides are not required on these guards except to ensure rigidity.

2.6 SAFETY PROVISIONS

A. Any refrigeration system containing CFC-11, CFC-12, HCFC-123, HCFC-22, or any of the 
other refrigerants listed in the Clean Air Act as a Class I or Class II Ozone Depleting 
Compound shall comply with the Clean Air Act and the Colorado Air Quality Control 
Commission Regulation #15.

B. As a minimum all systems shall be equipped with refrigerant recovery service valves, relief 
valves capable of resetting after activation, and for system with more than 50 pounds of charge, 
and isolateable receiver and/or condenser capable of holding the complete charge.

PART 3 - EXECUTION

3.1 COORDINATION OF MECHANICAL INSTALLATION

A. Inspection and Preparation:

1. Examine the work interfacing with mechanical work, and the conditions under which the 
work will be performed, and notify the Architect/Engineer of conditions detrimental to 
the proper completion of the work at original contract price.

2. Do not proceed with the work until unsatisfactory conditions have been corrected.
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B. Layout:

1. Layout the mechanical work in conformity with the Contract Drawings, Coordination 
Drawings and other Shop Drawings, product data and similar requirements so that the 
entire mechanical plant will perform as an integrated system, properly interfaced with 
other work, recognizing that portions of the work are shown only in diagrammatic form.

2. Where coordination requirements conflict with individual system requirements, comply 
with the Architect’s or Engineer’s decision on resolution of the conflict.

3. Take necessary field measurements to determine space and connection requirements.
4. Provide sizes and shapes of equipment so the final installation conforms to the intent of 

the Contract Documents.

C. Integrate mechanical work in ceiling spaces with suspension system, light fixtures and other 
work so that required performances of each will be achieved.

3.2 PRODUCT INSTALLATION

A. Manufacturer’s Instructions:

1. Except where more stringent requirements are indicated, comply with the product 
manufacturer’s instructions and recommendations.

2. Consult with manufacturer’s technical representatives, who are recognized as technical 
experts, for specific instructions on special project conditions.

3. If a conflict exists, notify the Architect/Engineer in writing and obtain his instruction 
before proceeding with the work in question.

B. Movement of Equipment:

1. Wherever possible, arrange for the movement and positioning of equipment so that 
enclosing partitions, walls and roofs will not be delayed or need to be removed.

2. Otherwise, advise Contractor of opening requirements to be maintained for the 
subsequent entry of equipment.

C. Heavy Equipment:

1. Coordinate the movement of heavy items with shoring and bracing so that the building 
structure will not be overloaded during the movement and installation.

2. Where mechanical products to be installed on the existing roof are too heavy to be hand-
carried, do not transport across the existing roof deck; position by crane or other device 
so as to avoid overloading the roof deck.

D. Return Air Path:  Coordinate mechanical work in return air plenum to avoid obstructing return 
air path.

1. Do not make changes in layout which will reduce return air path cross-sectional areas.  
Minimum cross-sectional area will provide an average of 500 fpm and a maximum of 750 
fpm velocity through return air plenum at specified supply air quantity unless otherwise 
noted.
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2. Provide openings in any full height walls to allow for free movement of return air.  
Openings are to be sized for 500-750 fpm velocity.  Notify the Architect/Engineer for any 
openings required in fire rated walls that are not shown on the contract drawings.

3. Report any obstructions by work of other Divisions to Architect/Engineer.

E. Clearances:

1. Install piping and ductwork:
a. Straight and true.
b. Aligned with other work.
c. Close to walls and overhead structure (allowing for insulation).
d. Concealed, where possible, in occupied spaces.
e. Out-of-the-way with maximum passageway and headroom remaining in each 

space.
2. Except as otherwise indicated, arrange mechanical services and overhead equipment with 

a minimum of:
a. 7’0” headroom in storage spaces.
b. 8’6” headroom in other spaces; where approved by Architect.

3. Do not obstruct windows, doors or other openings.
4. Give the right-of-way to piping systems required to slope for drainage (over other service 

lines and ductwork).

F. Access:

1. Provide for removal, without damage to other parts, of:
a. Coils
b. Humidifier manifolds
c. Tubes
d. Shafts
e. Fan wheels
f. Drives
g. Filters
h. Strainers
i. Bearings
j. Control components
k. Other parts requiring periodic replacement or maintenance

2. Connect equipment for ease of disconnecting with minimum of interference with other 
work.

3. Provide unions where required.
4. Locate operating and control equipment and devices for each access.
5. Provide access panels where units are concealed by non-accessible finishes and similar 

work.  See Section 23 05 03.
6. Extend all grease fittings to an accessible location.

3.3 PROTECTION OF WORK

A. All pipe ends, valves, ducts, and equipment left unconnected shall be capped, plugged or 
otherwise properly protected to prevent damage or the intrusion of foreign matter.
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B. Do not allow any fans in the HVAC system to operate before the area served by the fan has 
been cleaned and vacuumed of all debris and dust which might enter the system.

C. Any equipment, duct or piping systems found to have been damaged or contaminated above 
“MILL” or “SHOP” conditions shall be replaced or cleaned to the Engineer’s satisfaction.

D. Initial fill of traps:

1. Provide initial water seal fill for all waste P-traps, condensate traps, or similar traps.

3.4 PROTECTION OF POTABLE WATER SYSTEMS

A. All temporary water connections shall be made with an approved back flow preventer.

B. All hose bibs shall have as a minimum, a vacuum breaker, to prevent back flow.

C. Direct connections to hydronic systems shall only be made through a reduced pressure back 
flow preventer.

3.5 PROTECTION OF SYSTEMS SERVING OCCUPIED SPACES

A. Where work is being performed in occupied spaces, or occupancy is to be phased in with 
ongoing construction, contractor shall prevent contamination of all systems serving the 
occupants including but not limited to:

1. Supply Or Return Air
a. Systems shall be capped or provided with adequate particulate and gas phase 

filtration to prevent dust, chemical, or biological contamination.  Particulate filters 
shall be as a minimum equivalent to those specified for the completed system.

2. Domestic Water
a. Isolate sterilized portions from non-sterilized portions.

3.6 REFRIGERATION SYSTEMS

A. All techniques involved in the installation of refrigeration systems shall be certified and trained 
in accordance with the District of Columbia Codes, and the applicable sections of the Clean Air 
Act.

B. No refrigerant shall be intentionally vented to the atmosphere.  All refrigerant shall be 
recovered before opening a closed system for charging, evacuation, service or installation.

C. Refrigerants shall meet project LEED requirements.

3.7 START-UP

A. Assign a full time Divisions 21 through 23 Start-Up Coordinator to this project.

B. The Start-Up Coordinator shall develop detailed start-up procedures, equipment checkout 
procedures and data forms for recording compliance with contract document performance criteria, 
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and will assist in developing schedules for checkout and Owner acceptance.

C. The Divisions 21 through 23 Contractor shall include as part of the work of this contract, 
manpower, equipment, tools, ladders, instruments, etc. necessary to confirm start-up of Divisions 
21 through 23 systems.

D. The Division 23 05 93, Test, Adjust and Balancing: Contractor shall include as part of the work of 
his/her contract, labor and material to provide manpower, equipment, tools, ladders, instruments, 
etc. necessary to assist the Start-Up Coordinator in accomplishing his/her work.

E. The Start-Up Coordinator shall be responsible for maintaining documentation of Start-Up activities 
until final acceptance of the project.

F. The documentation shall be kept current by the Start-Up Coordinator and shall be available for 
inspection at all times.  At the time of acceptance of the project, the Start-Up Coordinator shall 
surrender 3 completed copies of the documentation to the Owner's representative.

G. Before Testing, Adjusting, Calibration and Balancing (Division 23 05 93), the Start-Up 
Coordinator shall confirm, in writing to the Owner, the following:

1. All equipment, components, and systems have been set, started-up, and adjusted.
2. Systems have been established at the appropriate temperatures and pressures for proper 

operation and performance.
3. All electric power connections, disconnects, fuses, circuit breakers, etc. are properly sized 

and installed.
4. The operation of all valves, dampers and sensors is positive (per the control sequences) and 

demonstrated.

H. Provide dated matrices for each item of equipment showing the date each of the start-up activities 
was witnessed or performed by the Start-Up Coordinator.

1. Start-up and operating performance test documentation shall include all Division 21 
through 23 equipment with scheduled capacities and all Division 23 09 00 equipment.

I. At the completion of the start-up; and test and balance, Divisions 21 through 23 shall conduct a 
72 hour dynamic mode demonstration of the systems in the presence of the Owner and 
Architect/Engineer.

3.8 DEMONSTRATION

A. Refer to Division 1 sections of the specifications regarding requirements of Record Drawings 
and Operation and Maintenance Manual submittal and systems demonstration.

1. Demonstrate to the Architect/Engineer that each system operates in accordance with the 
contract documents.

2. Explain the operation of each system to the Owner’s Representative.  Explain use of 
O&M manual in operating and maintaining systems.

B. Date and time of demonstration will be determined by Owner.

15 December 2017 
Bid Set 
 



March 31, 2017                                                      
QEA Project No. 31405500

Page 21 of 22

BASIC MECHANICAL REQUIREMENTS 230502 - 21

3.9 PROJECT CLOSEOUT

A. Refer to the individual sections of the specifications for individual closeout requirements.

B. Provide all documentation required for LEED certification.

C. Provide a written schedule of when systems are to be started up, tested and demonstrated along 
with dates for completion of the temperature controls and balancing.  This schedule shall be 
submitted no later than 30 days prior to starting up and testing equipment.

D. The contractor shall notify the Architect/Engineer no later than 2 weeks in advance of system 
testing or demonstration.

E. A check list will be used by M-E Engineers during our punch list.  The contractor shall 
complete this to meet the requirements of the contract documents, however, this list in no way 
limits the contractor from other requirements of the contract documents.

3.10 LEED

A. During construction meet or exceed the recommended Control Measures of the Sheet Metal and 
Air Conditioning National Contractors Association (SMACNA) IAQ Guidelines for Occupied 
Buildings under Construction, 1995, Chapter 3, as summarized below:

1. HVAC Protection – Use temporary heaters whenever feasible.  Seal all duct and 
equipment openings with plastic.  If permanently installed air handlers are used during 
construction, filtration media with a Minimum Efficiency Reporting Value (MERV) of 8, 
as determined by ASHRAE 52.2-1999, shall be used over each return air grille.  Replace 
all filtration media immediately prior to occupancy. All leaks in ducts and air handlers 
should be repaired promptly.  

2. Source Control – For Contractor information, all paints, carpet, caulks, adhesives, 
sealants are specified as low-VOC and non-toxic.  Recover, isolate and ventilate 
containers housing toxic materials.  Avoid exhaust fumes from idling vehicles and 
gasoline fueled tools.  

3. Pathway Interruption – During construction, isolate areas of work to prevent 
contamination of clean or spaces.  Ventilate using 100% outside air to exhaust 
contaminated air directly to the outside during installation of VOC emitting materials.  
Use pressure differentials or barriers between work and clean areas to prevent 
contaminated air from entering clean areas. 

4. Housekeeping – Protect building materials from weather and store in a clean area prior to 
unpacking for installation.  Clean all coils, air filters, and fans before performing testing 
and balancing procedures.  Institute cleaning activities designed to control contaminants 
in building spaces.  

5. Scheduling – Complete applications of wet and odorous materials such as VOCs in 
paints, sealants, and coatings before installing absorbing materials such as ceiling tiles, 
carpets, insulation, gypsum products, and fabric-covered furnishings.  Avoid exposure of 
all interior materials to moisture. 

6. Protect stored on-site or installed absorptive materials from moisture damage.

B. After construction ends, prior to occupancy and with all interior finishes installed, perform a 
building flush-out by supplying a total air volume of 14,000 cu.ft. of outdoor air per sq.ft. of 
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floor area while maintaining an internal temperature of at least 60 degrees F and relative 
humidity no higher than 60%.

1. Contractors option:  Either full continuous flush-out or air contaminant testing is 
required, not both,

2. For building flushout, perform building flush-out before occupancy and after construction 
is compete, HVAC systems have been tested, adjusted, and balanced, and new filtration 
media has been installed. Perform a building flush-out by supplying a total air volume of 
14,000 cu.ft. of outdoor air per sq.ft. of floor area while maintaining an internal 
temperature of at least 60 degrees F and relative humidity no higher than 60%. If interior 
spaces must be occupied prior to completion of the flush-out, supply a minimum of 25% 
of the total air volume prior to occupancy and provide minimum outside air volumes of 
0.30 cfm per square foot or design minimum outside air rate, whichever is greater.  Install 
new HVAC filtration media after completion of flush-out and before occupancy or 
further testing. OR

3. For Air Contaminant testing, perform air contaminant testing prior to occupancy, after 
interior finishes are installed, HVAC system has been tested, adjusted, and balanced, and 
new HVAC filtration media has been installed.  Collect indoor air samples representative 
of occupied areas. Collect samples at outside air intake of each air handler at the same 
time as indoor samples are taken. Analyze air samples and submit report. If air samples 
show concentrations higher than those specified, ventilate with 100% outside air and 
retest, or conduct full building flushout as specified above.  

4. Air Contaminant Concentration Determination and Limits:
a. Carbon monoxide: not more than 9 ppm and not more than 2 ppm higher than 

outdoor air.
b. Formaldehyde: Not more than 50 ppb and not more than 20 micrograms per cubic 

meter higher than outside air.
c. Total Volatile Organic Compounds: Not more than 500 micrograms per cubic 

meter and not more than 200 micrograms per cubic meter higher than outside air.
d. 4-Phenylcyclohexene: Not more than 6.5 micrograms per cubic meter.
e. Particulates: Not more than 50 micrograms per cubic meter.
f. Total Particulates: Not more than 20 micrograms per cubic meter higher than 

outside air

C. Construction waste management: Manage construction waste in accordance with provisions of 
Division 1. Submit documentation to satisfy the requirements of that section.

END OF SECTION 230502
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. This Section supplements Division 1, General Requirements.

B. Where contradictions occur between this Section and Division 1, the more stringent of the two 
shall apply.  The Architect design team shall decide which is more stringent.

C. Provisions of this Section shall also apply to all Sections of Divisions 21 through 23.

1.2 SUBMITTALS

A. Manufacturer’s Data - Submit manufacturer’s data for:

1. Access panels.
2. Fire stopping materials.
3. Heat Trace.

B. Application Data - Submit application data for firestopping materials showing UL required 
installation details for every combination of pipe material, penetrated structure, opening size 
and required fire rating within the scope of this project.  Application data drawings shall include 
UL system number.

C. LEED:

1. Adhesives and Sealants:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standard: South Coast Air Quality Management 
District (SCAQMD) Rule #1168, July 1, 2005 and Green Seal Standard for 
Commercial Adhesives GS-36, October 19, 2000.

2. Low-Emitting Paints and Coatings:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standards: Green Seal Standard GS-11, Paints, First 
Edition, May 20, 1993; Green Seal Standard GC-03, Anti-Corrosive Paints, 
Second Edition, January 7, 1997; South Coast Air Quality Management District 
(SCAQMD) Rule 1113, Architectural Coatings, January 1, 2004.
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PART 2 - PRODUCTS

2.1 ACCESS PANELS

A. See Division 8 for access panel types and finishes.

1. If panels are not specified in Division 8, comply with the following:
a. Manufacturers:

1) Design Basis:  Milcor Division, Inryco, Inc.
2) Other Acceptable Manufacturers:

a) Birmingham Ornamental Iron Co.
b) Karp Associates, Inc.
c) Wilkenson Co., Inc.
d) Zurn.

B. Construction:

1. Doors:  14 gauge steel.
2. Frames:  16 gauge steel.
3. Fire Rating:  Equivalent to construction in which installed.
4. Latches:  Flush or concealed, ¼ turn.
5. Finish:  Compatible with finish of construction in which installed.

2.2 FIRE STOPPING MATERIAL

A. Manufacturers:

1. Design Basis:  3M.
2. Other acceptable manufacturers:

a. GE
b. Metalines
c. Hilti

B. General Requirements:

1. Products to be used shall have been tested in accordance with ASTM E 814-88, and be 
listed in the UL Fire Resistance Directory.

C. Bare Piping:

1. Model:  FD 150, or CP-25.

D. Insulated Piping:

1. Model:  CP-25 or FS-195, Intumescent.
2. “No-sag” or “self-leveling” as required.

E. Plastic Piping:

1. Model:  CP-25 or FS-195, Intumescent.
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2. “No sag” or “self-leveling” as required.

F. Accessories:

1. Provide fasteners, restricting collars, backing materials, and protective coatings as 
required to comply with the UL system listing.

2.3 ACOUSTICAL/PRESSURE SEALING MATERIAL

A. Manufacturers:

1. Design Basis:  D.A.P. – Mono Acoustical Sealant
2. Other acceptable manufacturers:

a. GE
b. Metalines
c. Hilti
d. Pecora
e. Tremco
f. U.S.G.

B. General Requirements:

1. Non-skinning, non-hardening synthetic butyl rubber.
2. Effective adhesive seal for air and vapor barrier.
3. Acceptable for use in air plenums.

C. Accessories:

1. Provide fasteners and backing rods as recommended by manufacturer.

2.4 HEAT TRACE

A. Manufacturers:

1. Design Basis:  Raychem.
a. Model:  XL-Trace for freeze protection applied between pipe and insulation.
b. Model:  Ice stop for freeze protection applied inside storm drain leaders and down 

spouts.
2. Other acceptable manufacturers:

a. Thermon
b. Hevi-Duty/Nelson

B. Features:

1. Self regulating at all points along its length.
2. 90% power reduction from 40ºF pipe temperature to 150º pipe temperature.
3. No overheating if crossed.
4. Provide outer jacket and braided copper shield for use inside roof drain leaders or on 

piping without a ground path.
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C. Accessories:

1. Provide tee, splice, and end seal kits as required by the manufacturer.
2. Provide ambient sensing thermostat in a NEMA 4x enclosure, with three (3) contacts 

rated at 22 amps each.

PART 3 - EXECUTION

3.1 EXCAVATION

A. Quality Coordination:  Where excavation and backfill for mechanical work passes through or 
occurs in the same area as work specified in Division 2, comply with both the requirements of 
Division 2 and the requirements of this Section, or whichever is the more stringent (as 
determined by the Architect/Engineer in cases of conflicting requirements).

B. Inspection:

1. Examine the areas to be excavated, and the conditions under which the work is to be 
performed.

2. Notify the Architect/Engineer in writing of conditions detrimental to the proper 
completion of the work.

3. Do not proceed with excavating until unsatisfactory conditions have been corrected.

C. General:

1. Do not excavate for mechanical work until the work is ready to proceed without delay, so 
that the total time lapse from excavation to completion of backfilling will be minimum.

2. Remove all rock and boulders from excavation before installing mechanical work.
3. Slope sides of excavations as required for stability, or provide necessary shoring.
4. Remove shoring during backfilling.
5. Excavate near large trees (within the drip line) by hand.

a. Protect the root system from damage or drying to the greatest extent possible.
b. Maintain moist condition for root system and cover exposed roots with burlap.
c. Paint root cuts of 1” diameter and larger with asphaltic tree paint.

6. Saw-cut asphalt and concrete surfaces.

D. Existing Utilities:  Locate and protect existing utilities and other underground work in a manner 
which will ensure that no damage or service interruption will result from excavating and 
backfilling.

E. Depth of Excavation:

1. Depth for Exterior Piping:  Except as otherwise indicated, excavate for exterior piping so 
that the vertical distance between top of piping and finished grade will not be less than 
that prescribed by code.

2. Excavate for exterior water-bearing piping (water, steam condensate, drainage) so that 
the vertical distance between top of piping and finished grade will not be less than 5’0” 
vertical distance below finished grade.

3. Depth for Unsatisfactory Soil Conditions:
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a. Where directed, because of unsatisfactory soil condition at bottom of excavation, 
excavate additional depth as directed to reach satisfactory soil-bearing condition.  
Backfill with “squeegee” washed rock, or other approved sub-base material, 
compacted as directed, to indicated excavation depth.

b. Where piping crosses over an area more than 5’0” wide, which has been previously 
excavated to a greater depth than required for the piping installation:
1) Excavate to undisturbed soil in a width equal to the pipe diameter plus 2’0”.
2) Install “squeege” washed rock, or 8” courses of approved subbase material; 

each course compacted to 95% of maximum density, as required to fill 
excavation and support piping.

c. Refer to Change Order procedure elsewhere in Contract Documents.

F. Protection:

1. Provide temporary covering or enclosure and temporary heat as necessary to protect 
bottoms of excavations from freezing and frost action.  Do not install mechanical work 
on frozen excavation bases or subbases.

2. Coordinate excavations with weather conditions, to minimize the possibility of washouts, 
settlements and other damages and hazards.

3. Allow no more than 100 feet between pipe laying and point of complete backfilling.
4. Maintain dry excavations for mechanical work by removing water.

a. Protect excavations from inflow of surface water.
b. Pump minor inflow of ground water from excavations.
c. Protect excavations from major inflow of ground water by installing temporary 

sheeting and waterproofing.
d. Provide adequate barriers which will protect other excavations and below-grade 

property from being damaged by water, sediment or erosion from or through 
mechanical work excavations.

5. Provide signs, illumination and barricades as necessary to prevent accidents at 
excavations.

6. Install and operate a well-point dewatering system to maintain ground water at a level 
approximately 2’0” below mechanical work excavations, until backfilling is completed.

G. Excavated Material:

1. Store excavated material (temporarily) near the excavation, in a manner which will not 
interfere with or damage the excavation or other work.  Do not store under trees (within 
the drip line).

2. Retain excavated material which complies with the requirements for backfill material.
3. Remove excavated material which is either in excess of quantity needed for backfilling or 

does not comply with requirements for backfill material from project site, and dispose of 
in a lawful manner.

4. Coordinate acceptable stockpiling areas with Owner in advance of excavation.

H. Bedding:

1. Where indicated below, install as bedding material graded sand with 100% passing 
through a 3/8” sieve, and 0% passing through No. 100 sieve.
a. Compact by tamping to form a firm base for the work.
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b. Install bedding from six inches below bottom of pipe to six inches above top of 
pipe.

c. Provide bedding for:
1) Wrapped, coated or plastic pipe and tanks.
2) Piping over six inches, horizontal cylindrical tanks, and similar work.

a) Shape the subbase to fit the shape of the bottom 90º of the cylinder, 
for uniform continuous support.

3) All water and sewer pipe.
2. Where rock is used as sub-base, place 8-mil polyethylene between rock and bedding.
3. Shape sub-bases and bottoms of excavations with recesses to receive pipe bells, flange 

connection, valves and similar enlargements in the piping systems.

I. Concrete Encasement:  Where piping under roadways is less than 2’6” below surface of 
roadway, or where ductwork is buried below grade:

1. Provide 4” base slab of concrete to support piping and ductwork.
2. After piping or ductwork is installed and tested, provide 4” thick encasement (sides and 

top) of concrete before backfilling.
a. Provide external structural reinforcing of all rectilinear cross section ductwork or 

any ductwork which is less than 18 ga sheet metal (or equivalent) to prevent 
collapse of ductwork encasement.

3. Provide minimum 2500 psi concrete for encasement and slab.

J. Backfilling:

1. Do not backfill until installed mechanical work has been tested and accepted, wherever 
testing is indicated.

2. Condition backfill material by either drying or adding water uniformly, to whatever 
extent may be necessary to facilitate compaction to the required densities.

3. Do not backfill with frozen soil materials.
4. Backfill simultaneously on opposite sides of mechanical work, and compact 

simultaneously.
5. Do not dislocate the work from installed positions.
6. Backfill to elevations matching adjacent grades, at the time of backfilling excavations for 

mechanical work.
7. Backfill with finely graded sub-base material to 6” above wrapped, coated, and plastic 

piping and tanks, and to centerline of other tanks.
8. Backfill excavations in 8” high courses of backfill material, uniformly compacted to the 

densities indicated in Division 2 using power-driven, hand-operated compaction 
equipment.

9. If densities are not indicated in Division 2, compact to the following percent of maximum 
per ASTM D1557:
a. Lawn/Landscaped Areas:  85%.
b. Paved Areas, Other than Roadways:  90%.
c. Roadways:  95%.
d. Floors:  95%.

10. Where compaction tests indicate lower densities of backfill than specified, continue 
compaction (and re-excavation and backfilling where necessary).
a. Provide additional testing as directed by the Architect/Engineer.
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b. The allowable density tolerance is not more than one-test-out-of-five failing more 
than two percentage points below the specified density.

c. Initial testing is not work of this Section.
11. Where subsidence is measurable or observable at mechanical work excavations during 

the guarantee period:
a. Remove the surface (pavement, lawn or other finish).
b. Add backfill material, compact, and replace the surface treatment.
c. Restore the appearance, quality and condition of the surface or finish to match 

adjacent work.
d. Eliminate evidence of the restoration to the greatest extent possible.

K. Landscape Restoration:

1. Where excavation and backfill for mechanical work passes through or occurs in a 
landscaped area, repair or replace the landscape work to match the original condition and 
quality of the work.

2. Comply with the requirements of Division 2 for repair or replacement of work, and for 
follow-up maintenance on lawns and planting to ensure satisfactory recovery.

L. Pavement Restoration:

1. Where excavation and backfill for mechanical work passes through or occurs in an area 
of paving or flooring, replace and restore the construction and finish of the paving or 
flooring to match the original condition and quality of the work.

M. Surface Repairs:

1. The repairing and replacing of previously installed landscape development work, paving, 
floor slabs and similar finishes occurring in excavated areas shall be provided, but is not 
included in work of Divisions 21 through 23.

3.2 CUTTING AND PATCHING

A. Refer to Division 1 of the Specifications.

B. General:  Provide measurements, drawings and layouts to installers of other work so that 
required openings may be provided as construction progresses.  Any cutting and patching made 
necessary by failure to provide this information shall be done at no increase in the contract 
amount.

C. General: All cutting and patching of existing work required for work of Divisions 21 through 23 
is included in Divisions 21 through 23.  Cutting and patching is not work of Divisions 21 
through 23, except as provided in Article 3.2 A. of this Section.

D. Where possible, mark openings to be cut on existing construction.  Otherwise, provide 
measurements, drawings and layouts to the trade doing the cutting so that openings may be 
provided as construction progresses.

E. Cutting Concrete:
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1. Where authorized, cut openings through concrete for pipe penetration and similar 
services by core drilling or sawing.

2. Do not cut by hammer-driven chisel or drill.

F. Cutting:

1. Cut openings in accordance with layouts, measurements or drawings of the Installer of 
work requiring openings.  Cut openings in concrete by core drilling or sawing; not by 
hammer-driven chisel or drill.

2. Coordinate the location of all openings with structural drawings.  Report any 
discrepancies to Architect.  Do not proceed with work until discrepancies have been 
resolved.

3. Do not endanger or damage other work through the procedures and processes of cutting 
to accommodate mechanical work.

4. Review the proposed cutting with the Installer of the work to be cut, and comply with his 
recommendations to minimize damage.

5. Where necessary, engage the original Installer or other specialists to execute the cutting 
in the recommended manner.

G. Patching:

1. Where patching is required to restore other work because of either cutting or other 
damage inflicted during the installation of mechanical work, engage experienced 
craftsmen to complete the patching of the other work.

2. Restore the other work in every respect, including the elimination of visual defects in 
exposed finishes.

3. All openings in fire rated construction shall be patched and sealed with U.L. approved 
sealant to maintain the fire integrity of the structure.

H. Perform cutting, and patching required to:

1. Uncover work to provide installation of ill-timed work.
2. Remove and replace defective work.
3. Remove and replace work not conforming to requirements of the Contract Documents.
4. Remove samples of installed work as specified for testing.
5. Install equipment and materials in existing structures.
6. Upon written instructions from the Architect/Engineer, uncover and restore work to 

provide for Architect/Engineers observation of concealed work.

I. Painting:  Paint all surfaces marred by cutting and/or patching to match existing. 

1. Engage experienced painters.
2. Comply with requirements of Painting Sections of this Specification.

J. Structural Limitations:

1. Do not cut or drill into structural framing, walls, floors, decks, and other members 
intended to withstand stress, except with Engineer’s written authorization.
a. Provide lintels, columns, braces and other temporary and permanent supports made 

by cutting.
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b. Submit shop drawings of permanent supports.
c. Do not penetrate legs of structural “T’s” or any other location where pre-stressed 

structural chords are likely to be encountered when cutting or drilling.

3.3 ACCESS PANELS

A. Furnish access panels where indicated and at locations where required for access to:

1. Concealed valves
2. Dampers
3. Control devices
4. Equipment servicing
5. Shock arresters
6. Air vents
7. Flow measuring and balancing stations
8. Any other device or item equipment requiring maintenance, adjustment or service.

B. Deliver access panels for installation by the trade responsible for surface in which installed.

1. Provide instructions for location.
2. Access doors shall be sized as required to allow equipment removal, with a minimum 

size of 12”x12”.

3.4 SLEEVES

A. Provide sleeves for piping passing through walls, floors and roofs.

B. Set pipe sleeves and inserts in place before concrete is poured.  Coordinate the placing of these 
items to avoid delaying concrete placing operations.

C. Locate chases, shafts, and openings required for the installation of the mechanical work during 
framing of the structure.  Do any additional cutting and boring required due to improperly 
located or omitted openings without cost to the Owner under the supervision of the Owner’s 
representative.

D. Size sleeves for below grade pipe a minimum of 2” beyond outside of pipe.

E. Coat surface of all sleeves in contact with concrete, masonry or soil with two coats of coal tar 
bitumastic paint.

F. Provide Sleeves as Follows:

Interior Stud Partition Walls Adjustable galvanized sheet metal with wall flanges and 
plaster lip, 2” and smaller – 22 gauge, 3” through 6” – 20 
gauge, 8” and larger – 18 gauge.

Membrane Waterproof Floor and 
Roof Construction

Galvanized cast iron body with flashing clamp, threaded 
for sleeve riser.  (J.R. Smith 1760 or equivalent by Ancon, 
Zurn or Josam).
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Nonmembrane Floor, Construction Non-adjustable galvanized sheet metal with deck flange 
and end cap, 2” and smaller – 22 gauge, 3” – 20 gauge, 4” 
and larger – 16 gauge.

Exterior Walls Below Grade Standard weight galvanized steel pipe with a continuously 
welded water stop of ¼” steel plate extending from 
outside of sleeve a minimum of 2” all around.  Provide 
modular mechanical–type seal consisting of interlocking 
synthetic rubber links with bolts shaped to continuously 
fill the annular space between the pipe and sleeve.  
Thunderline Corporation “Link-Seal” sealant assembly or 
equal by Metraflex “MetaSeal”.

Floors of Mechanical Rooms, 
Concrete Walls or Masonry Walls 
Above Grade.

Standard weight galvanized steel pipe.

G. Length of Sleeves as Follows:

Floors Equal to depth of floor construction including finish.  
Extend minimum of 1” above finished floor level within 
partitions, mechanical rooms, pipe chases and finished 
areas.

Roofs Equal to depth of roof construction including insulation.
Walls Equal to depth of construction.

3.5 FIRE STOPPING

A. Install firestopping materials in accordance with their UL and ASTM tested methods.

B. Coordinate required annular space with size of pipe and sleeve.  Refer to Section 23 05 22.

C. Requirements for specific systems:

1. Cold piping - includes chilled water, domestic water, storm water and refrigerant:  
Insulation and vapor barrier shall be continued through wall and firestopping for 
“insulated piping” shall be provided.

2. Hot piping - to 250ºF -includes domestic hot water, steam to 15 psig and heating hot 
water:  The Contractor has the option of continuing the insulation through the penetration 
and providing firestopping for “insulated piping”, or stopping the insulation on either side 
of the penetration and using firestopping for “uninsulated piping”.

3. High temperature piping, over 250ºF or over 15 psig steam:  Contractor shall stop 
insulation and provide firestopping for “high temperature piping”.

3.6 HEAT TRACE

A. Heat trace cable shall be installed by a licensed electrician.

B. Apply the heat trace cable on the pipe after pressure testing.
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1. Do not spiral wrap on pipe.
2. Make one wrap at valves.
3. Secure to pipe with methods approved by manufacturer.

C. Apply “Electrically Traced” signs on outside of insulation.

D. Test with a 1000 VDC meager minimum resistance 20 mega ohms.

E. Heat trace shall be sized as follows, based on - 20ºF ambient, to maintain 40ºF pipe 
temperature:

Less than 2” 3 w/ft. 3 w/ft
2”, 2½”, 3” 5 w/ft 3 w/ft
4”, 5”, 6” 8 w/ft 5 w/ft
8”, 10”, 12” (2 cable circuits)

8 w/ft ea.
8 w/ft

3.7 EQUIPMENT BASES AND SUPPORTS

A. Supporting Steel:  Provide supporting steel not indicated on the Structural Drawings for 
equipment, pipe, ductwork, and other pieces of this Division’s work requiring same.

1. Submit shop drawings and structural calculations to the Engineer for information and 
records.

2. Brace and fasten with flanges bolted to structure.
3. Paint supporting steel with one coat of primer paint in the shop after fabrication welding 

is complete.  Paint completed field joints with one coat of matching primer.

B. Housekeeping Bases:

1. Concrete bases for pumps, boilers, tanks, fans, etc., including anchor bolts and inserts, 
will be provided in accordance with American Concrete Institute (ACI) and American 
Society for Testing and Materials (ASTM) Standards for housekeeping pads and 
equipment support bases.

2. The concrete shall be placed in accordance with setting diagrams and sizes furnished by 
the equipment installer.

3.8 DRIP PANS

A. Drip Pans: Where possible to run mechanical piping elsewhere, do not run mechanical piping 
directly above electrical (or electronic) work which is sensitive to moisture.  Otherwise, provide 
drip pans under mechanical piping, sufficient to protect electrical work from dripping.

1. Locate pan immediately below piping, and extend a minimum of 6” on each side of 
piping and lengthwise 18” beyond equipment being protected.

2. Fabricate pans 2” deep of reinforced sheet metal with rolled edges and soldered or 
welded seams; 22 gauge galvanized steel.

3. Provide ¾” copper drainage piping from pan to nearest floor drain or similar suitable 
point of discharge, and terminate pipe as an open-sight drainage connection.
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4. Provide permanent support and anchorage to prevent displacement of drip pans.
5. Insulate bottom of pan as directed by Engineer.

3.9 LEED

A. Construction Indoor Air Quality Management: Manage indoor air quality in accordance with 
provisions of Section 01352.

B. Construction Waste Management and Disposal: Manage construction waste in accordance with 
provisions of Section 01524.

C. Paints and coatings must comply with Green Seal Standard GS-11, Green Seal Standard GC-03, 
and South Coast Air Quality Management District Rule 1113.

END OF SECTION 230503
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PART 1 - GENERAL

1.1 SUBMITTALS

A. Submit manufacturer’s product data.

1. Motors:  Identify by unit served.  Include:
a. Voltage
b. Phase
c. Horsepower
d. Frame
e. Insulating class
f. Efficiency
g. Power factor
h. Index number
i. Speed
j. Starting characteristics

2. Starters:  Identify by motor served.  Include:
a. Enclosure, NEMA Type
b. NEMA size
c. Accessories, switches, transformers, etc.
d. Wiring diagram
e. Auxiliary contacts
f. Thermal overload size

3. Submit as part of packaged unit submittals when purchased as part of item of equipment.

1.2 SINGLE MANUFACTURER

A. Provide all motors, except those factory mounted, by a single manufacturer.

B. Provide all starters, except those factory mounted, by a single manufacturer.

C. “Factory mounted” means “as part of a packaged unit” where the motor is not purchased 
separately from the driven equipment.

PART 2 - PRODUCTS

2.1 MOTORS (OTHER THAN FACTORY MOUNTED)

A. Manufacturers:

1. Design Basis:  Century
2. Other Acceptable Manufacturers:

a. General Electric
b. Westinghouse
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c. U.S. Motor
d. Allis Chalmers
e. Louis Allis

3. Factory mounted motors may be by equipment manufacturer’s standard supplier.

B. Bearings:  Ball bearings, grease lubricated with grease fittings.

C. Enclosure:  As required by location.

D. Service Factor:  1.15.

E. Full-Load Operation:  At 105ºF and altitude of project.

F. Insulation:

1. Constant Speed:  Class B.
2. Variable Frequency Controlled:  Class F.

G. Efficiency Ratings:

1. All motors one horsepower and larger, except as noted, shall be premium efficiency 
motors, in accordance with NEMA Standard MGI-2003, Tables 12-12 and 12-13.

H. Electrical Characteristics:  

1. Refer to sections 230501, Mechanical and Electrical Coordination.
2. Motors ½ hp and smaller shall be 115-volt single phase.
3. Motors ¾ hp and larger shall be three phase, of voltage shown in Electrical Section of 

Contract Documents.

I. Multi-speed Motors:

1. Type:  Motors may be one of the following:
a. Two speed, two winding 1800/900 rpm.
b. Two speed, one winding 1800/900 rpm.

J. Variable Speed Drives:

1. All motors operated by a variable speed drive shall be rated for inverter duty.
2. Motor insulation shall be rated for 1200-volt peak.
3. Provide shaft grounding Aegis SGR or equal on motors to be used with variable speed 

drives.

2.2 MOTORS (FACTORY MOUNTED)

A. Provide premium efficiency motors.

B. Variable Speed Drives:

1. All motors operated by a variable speed drive shall be rated for inverter duty.
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2. Motor insulation shall have 1200 volt peak capacity.
3. Provide shaft grounding or insulated bearings on motors to be used with variable speed 

drives.

2.3 STARTERS

A. Manufacturers:

1. Allen Bradley
2. Cutler-Hammer
3. General Electric
4. Square D
5. Cerus

B. General:

1. Starters shall be standard NEMA sizes and UL listed.

C. Type:  Across the line except where noted.

D. Enclosure:  NEMA Type as required for location.

E. Overload Protection:

1. Type:  Trip-free thermal overload relay.
2. Location:  Each ungrounded conductor.
3. Reset:  Manual.
4. Ambient Temperature Compensation:  Provide where required.
5. Overload protection to be sized for nameplate running amps.

F. Auxiliary Contacts:

1. Provisions to add three without removing starter from enclosure.
2. Number:  Provide up to three per starter as required for control sequence, and one (1) 

auxiliary contact.
3. Switchable type, easily changed from N.O. to N.C. without removing from its mounting.

G. Switches in Cover:

1. Manually Controlled:  Three wire start-stop.
2. Automatically Controlled:  Hand-off-automatic.
3. Start and stop indicating lights.
4. Equipment used for life safety (smoke exhaust, etc.):  Hand-Automatic.
5. Equipment not designed to run continuously:  Off-Automatic.

H. Control Transformer:

1. Provide when line voltage exceeds 208 volts.
2. Secondary wiring shall have one leg fused and the other grounded.
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3. Secondary voltage not to exceed 120 volts.

I. Provide starters for all motors as follows:

1. Single phase motors less than ½ hp.
a. With internal overload protection:  None.
b. Without internal overload protection:

1) Manually Controlled:  Manual starter.
2) Automatically Controlled:  Magnetic starter.

2. Single phase motors ½ hp and larger:
a. Manually Controlled:  Manual starter.
b. Automatically Controlled:  Magnetic starter.

3. Three Phase Motors:  Magnetic starter.

J. Soft Start Starters:

1. Provide Y-Delta or solid state reduced voltage starters for all motors 50hp and larger.
2. Starter shall limit starting voltage to 200% of full load voltage.

K. Multi-Speed Starters:

1. Starters shall be suitable for the type multi-speed motor selected.
2. Provide time delay for automatic transfer from high to low speed.

L. Housing coils to be 120V.

M. Motor Protection: (above 20 hp)

1. Provide Single-phase protection.
2. Provide under-voltage protection.

PART 3 - EXECUTION

3.1 MOTORS

A. Install motors on motor mounting systems so coupling or belt drive is properly aligned.  Provide 
proper belt tension.  Dowel direct coupled motors.

3.2 STARTERS

A. Deliver to installer of electrical work.

B. All safety devices shall be wired so that they will stop the motor with a hand-off-automatic 
switch in the hand as well as the automatic position.

END OF SECTION 230513
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PART 1 - GENERAL

1.1 QUALITY ASSURANCE

A. Welder Qualifications:  Welders, both on-site and off-site, shall be certified for the type of 
work being performed by one of the following:

1. National Certified Pipe Welding Bureau.
2. Intermountain Testing Company

B. Welder Certificates:

1. Submit one copy of certificate to Architect/Engineer.
2. Maintain one copy on project site.

C. LEED:

1. Adhesives and Sealants:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standard: South Coast Air Quality Management 
District (SCAQMD) Rule #1168, July 1, 2005 and Green Seal Standard for 
Commercial Adhesives GS-36, October 19, 2000.

2. Low-Emitting Paints and Coatings:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standards: Green Seal Standard GS-11, Paints, First 
Edition, May 20, 1993; Green Seal Standard GC-03, Anti-Corrosive Paints, 
Second Edition, January 7, 1997; South Coast Air Quality Management District 
(SCAQMD) Rule 1113, Architectural Coatings, January 1, 2004.

PART 2 - PRODUCTS

2.1 PIPE AND FITTINGS

A. Refer to the following sections:

1. 21 10 00 - Fire Protection
2. 22 10 00 - Plumbing Piping
3. 22 15 00 - Compressed Air Systems
4. 22 60 00 - Medical Gas Systems
5. 22 62 00 - Vacuum Systems
6. 22 21 23 - Natural Gas Piping
7. 23 21 13 - Hydronic Piping
8. 23 22 13 - Steam and Condensate Piping
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9. 23 23 00 - Refrigerant Piping
10. 22 21 13 - Fuel Oil System
11. Other Divisions 21 through 23 sections after specific system requirements.

2.2 GROOVED PIPE COUPLING SYSTEMS

A. Manufacturers of Coupling System:

1. Basis of Design:  Victaulic
2. Other Acceptable Manufacturers:  Grinnell and Gruvlok.  Alternate is to provide a system 

of standard weight black steel pipe with black steel standard weight butt weld or 125 lb. 
cast iron flanged fittings.

3. All couplings, gaskets and joining method adapters shall be provided by one 
manufacturer.

4. Training:  A factory trained representative shall provide on-site training for contractor’s 
field personnel in the use of grooving tools, application of groove, and product 
installation. 

B. Dimensional Standards:

1. All grooved pipe fittings, couplings, and specialties shall conform to standard 
dimensional standards ANSI/ANWA C-606 or MIL-P-11087C.

C. Acceptable Products:

1. Only the following grooved pipe products may be used:
a.   (ASTM D2000) EHP, for water service, with or without propylene 

glycol -30ºF to 250ºF, primary seal by compression of coupling housing, either 
pressure or vacuum shall assist in sealing force.

b.   Ductile iron (ASTM A-536) or malleable iron (ASTM 
A-47), with enamel paint coating.
1) Rigid Couplings:  Style 107, 07, W07 zero flex.
2) Flexible Couplings:  Style 177, 77, W77.

c.   Same materials as couplings.  Provide for rigid connection to 
grooved pipe.  Provide flange washers and/or flange gaskets as required for mating 
to non-standard flanges, such as butterfly valves with elastomeric face, or serrated 
face flanges.
1) ANSI Class 125 or 150:  Style 741.
2) ANSI Class 300:  Style 743.
3) Alternate to flange adapter:  Flange by groove nipple #41 (Class 125), #45 

(Class 150), #16 (Class 300).
d.   Design similar to coupling with integral side outlet.
e.   Standard pattern fittings, ductile iron (ASTM A-536), 

malleable iron (ASTM A-47) or segmentally welded Schedule 40 steel (ASTM A-
53) with enamel paint coating.  All changes in direction greater than 22º shall be 
with R=1.5D radius elbow.  All branches and changes in direction in drainage 
piping shall be made with sanitary type lateral branches and R=1.5D elbows.

f.   Other piping accessories such as strainers, suction diffusers and flow 
indicators may be provided with grooved ends, all such accessories shall comply 
with the applicable specification section.
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2. All other pipe products shall conform to the requirements of other Divisions 21 through 
23 sections.  Acceptance of grooved pipe systems does not imply acceptance of the 
coupling manufactures valves, branch outlets, strainers, or other specialties.

2.3 PRESS FIT JOINING SYSTEM

A. Manufacturer

1. Viega ProPress
2. Other approved manufacturer

B. Material

1. Press Fittings: Copper press fittings.  Must comply with ASME B16.18 or B16.22.
2. O-Rings:  EPDM
3. Fittings shall be rated for 0°F to 250°F, and 250 psi.

C. Application 

1. Domestic Water, 4” and smaller
2. Hydronic Systems, 4” and smaller

PART 3 - EXECUTION

3.1 PIPE INSTALLATION

A. General:

1. Install pipe, tube and fittings in accordance with recognized industry practices which will 
achieve permanently-leakproof piping systems, capable of performing each indicated 
service without piping failure.

2. Install each run with a minimum of joints and couplings, but with adequate and 
accessible unions for disassembly, maintenance or replacement of valves and equipment.

3. Reduce sizes by use of reducing fittings.
4. Install piping without springing or forcing.
5. Provide sufficient swing joints, anchors, expansion loops and devices necessary to permit 

free expansion and contraction without causing undue stresses.
6. Support piping independently at equipment so its weight will not be supported by the 

equipment.
7. Support piping to maintain a consistent slope as indicated on the drawings without 

sagging or pocketing of any kind.  Where not otherwise indicated, all horizontal piping 
shall slope a minimum of 1/16 inch per foot to drain at system low points.

8. Provide manual air vents at high points of all pumped piping systems.  Provide drains at 
all low points.

9. Install horizontal piping parallel to building construction, make any changes in direction 
with fittings.

B. Location:
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1. Locate piping runs, except as otherwise indicated, both vertically and horizontally to 
allow for complete drainage of piping system (pitched to drain).
a. Avoid diagonal runs wherever possible.
b. Orient horizontal runs parallel with walls and column lines.

2. Hold piping close to walls, overhead construction, columns and other structural and 
permanent-enclosure elements of the building.
a. Limit clearance to 0.5” where furring is shown for enclosure or concealment of 

piping, but allow for insulation thickness, if any.
b. Where possible, locate insulated piping for 1.0” clearance outside insulation.

3. Wherever possible in finished and occupied spaces, conceal piping from view by locating 
in column enclosures, in hollow wall construction or above suspended ceilings.
a. Do not encase horizontal runs in solid partitions, except as otherwise indicated.

C. Electrical Equipment Spaces:  Do not run piping through transformer vaults and other electrical 
or electronic equipment spaces and enclosures.

1. Exception:  where shown on drawings or where accepted by the Engineer, provide drip 
pan under piping, and conform to NEC.

2. In no case shall piping run directly above transformers, electrical panels or switchgear.

D. Dielectric Unions:  Install dielectric unions to prevent galvanic action between ferrous and 
non-ferrous piping.

1. Install in an accessible location or provide access doors.

3.2 PLASTIC PIPE

A. Use:

1. Contractor shall take full responsibility that the plastic piping used and its installation 
meets with the approval of the local authorities.

2. Pipe shall be insulated in air plenums such that the entire installation meets ASTM E84 
(NFPA 25) with regard to flame spread and smoke developed ratings suitable for plenum 
installation.

3. Provide pipe with U.V. inhibitors or paint (under Division 9):
a. For all plastic pipe exposed to sunlight or installed in exterior, exposed locations.
b. Store PVC without inhibitors indoors.

3.3 WELDING

A. Welding:

1. Conform to Code for Pressure Piping ANSI B31.
2. Machine cut and bevel piping ends for v-type joints.
3. Use recommended bevels and spacing between ends of pipe to assure full penetration 

complete to inside diameter of pipe.

B. Welded Joints:

1. Will be observed visually by the Architect/Engineer.
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2. Any weld judged defective from a visual observation, shall be ordered tested at the 
expense of the Contractor or chipped out for full depth and re-welded.

C. Welding Fittings:

1. Unless otherwise noted, make all changes in direction and branch take offs with 
manufactured fittings.
a. Use long radius (R=1.50) fittings wherever possible.

2. Shop Fabricated Fittings:
a. Branches more than two pipe sizes smaller than main line may be made with 

“weld-o-let” type pre-manufactured saddle fittings.
b. Where specifically allowed by the Engineer, angles of less than 22½º and branch 

piping from headers may be made by shop fabricated or manufactured metered 
fittings.

c. Submit shop drawings.
d. Thoroughly clean fittings to remove slag.
e. Fittings shall be available for observation by the engineer prior to installation.

3. In no case will field made miters or weld-o-let fittings be allowed.  Exception:  
Temperature control wells and water treatment taps may be made with weld-o-let fittings 
in pipe 3” or larger in diameter.

3.4 COPPER TUBING JOINTS AND FITTINGS

A. Unless otherwise noted, make all couplings, changes in direction, branch outlets, and 
transitions to other materials or joining methods with standard manufactured fittings.

B. Do not expand or swage piping in lieu of proper solder fittings.

C. Do not extrude or “pull” branch outlets with “tee-drill” type equipment.

D. Do not use self tapping type branch outlets.

1. See “hot taps” below.

3.5 THREADED JOINTS AND FITTINGS

A. All threaded joints shall be made in accordance with American National Standard B2.1.

1. Do not overthread pipe.
2. Apply pipe joint compound on male threads only.
3. Do not use right and left hand threaded joints to make a “union”.

B. Do not thread steel pipe schedule 10 or lighter.

1. UL listed light wall pipe may be threaded in accordance with its listing.

3.6 MECHANICAL COUPLING SYSTEMS

A. All changes in direction shall be made with radius type elbows.

15 December 2017 
Bid Set 
 



March 31, 2017                                                      
QEA Project No. 31405500

Page 6 of 8

PIPE AND PIPE FITTINGS 230521 - 6

1. Use long radius (R=1.5D) fittings wherever possible.
2. Angles less than 22½º may be made with pre-manufactured metered fittings.
3. Use of the angular deflection capabilities of grooved pipe couplings for intentional 

changes of direction shall not be allowed.

B. All branch outlets shall be made with pre-manufactured 3-way fittings.

1. Shop fabricated Weld-o-let style welded saddle fittings may be used for branches more 
than two pipe sizes smaller than the main.

2. Mechanical saddle tap fittings shall not be allowed.

C. Pipe shall be adequately laterally supported to prevent “pipe squirm”.  Provide a minimum of 
one hanger per pipe section.  No pipe section shall be left unsupported between any two 
couplings.

1. Rigid type couplings may be considered equivalent to welded or soldered pipe for the 
above requirements.

D. Risers more than 20’ high shall be made with rigid type couplings.

E. Grooved pipe systems shall not be considered to be electrically conductive.

1. Provide wire jumpers across all couplings where the piping system is required to be 
electrically conductive.

2. Cold water piping using grooved pipe systems shall not be used for building ground.
a. Provide an engraved plastic sign at the building water entrance stating 

“Mechanical Coupling System”.  Not Electrically Conductive”.

F. Flexible couplings may be used for thermal expansion/contraction compensation.

1. Use a minimum of flexible coupling for every foot for chilled water and domestic cold 
water piping.

2. Use a minimum of 1 flexible coupling for every foot for hydronic hot water or domestic 
hot water piping.

3. The above is for cut grooved pipe.  Double the amount of the connectors with roll 
grooved pipe and fittings.

3.7 PRESS FIT SYSTEMS

A. Fittings and piping shall be joined in accordance with manufacturer’s installation guidelines.

1. Tubing shall be fully inserted into fitting.
2. Mark all tubes at shoulder of fitting.
3. Press joints using manufacturer approved tool.

3.8 HOT TAPS

A. Installing a branch line in piping while under service or static pressure (hot taps) shall only be 
done where specifically authorized.
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B. Submit the proposed method of procedure for each fluid service and pipe material.

1. Hot tap procedure shall remove a plug of main tap material and retrieve it.  The plug shall 
be a maximum of 1 pipe size smaller than the branch size.  Hang the removed plug by a 
chain at the completed tap.

2. Hot tap procedure shall not affect the temperature or pressure rating of the piping system.
3. Hot tap procedure shall be done through a gate or ball valve.

3.9 SENSOR WELL TAPS

A. Sensor wells shall be placed in taps made in accordance with the above requirements for 
branch outlets.

3.10 CLEANING, FLUSHING, INSPECTING

A. Clean exterior surfaces of installed piping systems of superfluous materials, and prepare for 
application of specified coatings, if any.

B. Flush out water and piping systems with clean water before proceeding with required tests.

C. See specific pipe service section for further requirements.

3.11 PIPING TESTS

A. Provide temporary equipment for testing, including pump, thermometer and gauges.

B. Test piping system before insulation is installed wherever feasible, and remove control devices 
before testing.

C. Test each natural section of each piping system independently, but do not use piping system 
valves to isolate sections where test pressure exceeds valve pressure rating.

D. Fill each section of water, drain or vent piping with water and pressurize for two hours at 150% 
of operating pressure, but not less than 25 psig for pressure piping, and ten feet of head for 
drain and vent piping.

E. Test fails if leakage is observed, or if temperature compensated pressure drop exceeds 1% of 
test pressure.

F. Disassemble and re-install sections which fail the test by using new materials to the extent 
required to overcome leakage.

1. Do not use chemicals, stop-leak compounds, mastics, or other temporary repair methods.

G. After testing and repair work have been completed, drain test water from piping systems.

3.12 MECHANICALLY FORMED TEE CONNECTIONS (DOMESTIC WATER SYSTEMS 
ONLY)
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A. Mechanically extracted collars shall be formed in a continuous operation consisting of drilling 
a pilot hole and drawing out the tube surface to form a collar having a height of not less than 
three times the thickness of the branch tube wall so as to comply with the American Welding 
Society lap joint weld.  The collaring device shall be fully adjustable as to ensure proper 
tolerance and complete uniformity of the joint.

B. The branch tube shall be notched to conform with the inner curve of the run tube and have two 
dimple/depth stops (one ¼” atop the other) to insure penetration of the branch tube into the 
collar is of sufficient depth for brazing, and that the branch tube does not obstruct the flow in 
the main line tube.  Dimple/depth stops will be in line with the run of the tube.  The second 
dimple shall be ¼” above the first and will serve as a visual point of inspection.

C. All joints shall be brazed in accordance with the Copper Development Association Copper 
Tube Handbook using BCuP series filler metal.  NOTE:  Soft soldered joints will not be 
permitted.  Contractor assumes responsibility for joints being installed in accordance with code 
and manufacturer’s recommendation.

D. All mechanically formed branch collars shall be listed by the Standard Plumbing Code, 
I.A.M.P.O., S.B.C.C. HUD, U.S. Army Corps of Engineers, NAVFAC, and Underwriters 
Laboratory.  They shall also comply with the ASME Code for pressure Piping ANSI B31.5c.

3.13 PLASTIC PIPING

A. Do not test with air pressure.

B. Provide mineral wool fire blanket and tape sealant system to protect all plastic pipe in a return 
air system.

C. Support all plastic piping in anticipation of 120ºF pipe temperature.  

3.14 PAINTING

A. Exposed piping shall be painted.  Pipe shall be cleaned by this contractor and ready for priming 
and painting.  

END OF SECTION 230521
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PART 1 - GENERAL

1.1 SUBMITTALS

A. Manufacturer’s Data - Piping Accessories:  Submit manufacturer’s data on the following piping 
accessories:

1. Sealing compound for sleeves.
2. Expansion compensators.
3. Flexible pipe connections.
4. Guides.

B. LEED:

1. Adhesives and Sealants:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standard: South Coast Air Quality Management 
District (SCAQMD) Rule #1168, July 1, 2005 and Green Seal Standard for 
Commercial Adhesives GS-36, October 19, 2000.

2. Low-Emitting Paints and Coatings:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standards: Green Seal Standard GS-11, Paints, First 
Edition, May 20, 1993; Green Seal Standard GC-03, Anti-Corrosive Paints, 
Second Edition, January 7, 1997; South Coast Air Quality Management District 
(SCAQMD) Rule 1113, Architectural Coatings, January 1, 2004.

PART 2 - PRODUCTS

2.1 MANUFACTURED PRODUCTS

A. Escutcheon Plates:

1. Type: Split ring
2. Construction:  Brass
3. Finish:

a. At Painted Surfaces:  Prime coat
b. At Other Surfaces:  Nickel or Chrome plate

4. For Floor Sleeves:  Where sleeves extend above floor surface, provide depth to cover 
sleeve.

B. Expansion Compensators, Two Inch and Smaller:
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1. Manufacturers - Design Basis:  Metraflex
2. Other Acceptable Manufacturers:

a. Adsco
b. Keflex

3. Model:  Metraloop

C. Flexible Pipe Connectors:

1. Manufacturers - Design Basis:  Mason
2. Other Acceptable Manufacturers:

a. Metraflex
3. Model:  MFTNC, Twin Sphere 225 psi.

D. Pipe Alignment Guides:

1. Manufacturers - Design Basis:  Metraflex
2. Other Acceptable Manufacturers:

a. Adsco
b. Keflex

3. Model:  Style IV Spider Type guide
4. Material:

a. Spider:  Steel for steel pipe, bronze for copper tubing.
b. Ring:  Steel
c. Travel:  3”

2.2 FABRICATED ACCESSORIES

A. Steel-Pipe Sleeves:  Fabricate from Schedule 40 steel pipe.  Remove burrs.

B. Iron-Pipe Sleeves:  Fabricate from service weight cast-iron pipe.  Remove burrs.

C. Sheet-Metal Pipe Sleeves:  Fabricate from galvanized sheet-metal, closed with lock-seam joints.

1. For following pipe sizes, provide gauge indicated:
a. Three Inch Pipe and Smaller: 20 gauge
b. Four Inch to Six Inch Pipe: 16 gauge
c. Over Six Inch Pipe: 14 gauge

PART 3 - EXECUTION

3.1 INSTALLATION

A. Pipe Sleeves:

1. Install pipe sleeves where piping passes through walls, floors, ceilings, roofs and 
structural members, except soil pipe penetrations through concrete slab on grade.

2. Where possible pour sleeve in place or grout.
3. Provide sleeves of adequate size, accurately centered on pipe runs, so that piping and 

insulation (if any) will have free movement in the sleeve in non-fire rated penetrations.
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4. In fire rated penetrations, size sleeves such that the resulting annular space is in 
accordance with the application requirements of the fire stopping system.  Refer to 
Section 23 05 03.  All above grade floor penetrations shall be considered to be fire-rated.

5. Install length of sleeve equal to thickness of construction penetrated, except extend floor 
sleeves 0.25” above floor finish and, where floor surface drains to a floor drain, extend 
floor sleeve 0.75” above floor finish.

6. Provide temporary support of sleeves during placement of concrete and other work 
around sleeves.

7. Provide temporary closure to prevent concrete and other materials from entering pipe 
sleeves.

8. Except as otherwise indicated, install steel pipe sleeves.
9. At interior partitions and ceiling, install sheet metal sleeves.
10. At exterior penetrations below grade, install iron pipe sleeves.
11. Seal exterior sleeve penetrations at grade weather tight.

B. Caulking:

1. Where water seal or sound seal, but not fire seal, is needed, (foundation walls, slab on 
grade):  fiberglass backing and heavy bead of silicone caulking compound.

2. Where sleeve pierces a fire separation:  Fire stop material in accordance with 
manufacturer’s directions and UL listing.  Refer to Section 23 05 03.

C. Install escutcheon plates at pipe sleeves where piping is exposed to view in occupied spaces of 
the building, on the exterior, and elsewhere as indicated.

D. Compensators: Install where shown or where required because piping arrangement does not 
provide sufficient flexibility.

1. Protect compensators from over-travel and over-stress during remaining installation and 
testing.

E. Flexible Connectors:  Install at right angles to displacement.

1. Install one end immediately adjacent to isolated equipment and anchor other end.

F. Guides:  Install where shown and where required in accordance with expansion compensators 
published requirements.

1. As a minimum, install one guide within four pipe diameters of compensator, and one 
guide 14 pipe diameters from first guide.

END OF SECTION 230522
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PART 1 - GENERAL

1.1 SUBMITTALS

A. Manufacturer’s Data:  Submit manufacturer’s product data including:

1. Dimensions
2. Sizes
3. End Connections
4. Weights
5. Installation instructions
6. Instructions on repacking and repairing valves.
7. Range of flow for balancing valves and plug valves.

B. Valve Tag List:  Refer to Section 23 05 53 of the Specifications.

PART 2 - PRODUCTS

2.1 VALVES TYPES AND SIZES

A. General:

1. Where type or body material is not indicated, provide valve with pressure class selected 
from MSS or ANSI standards, based on the maximum pressure and temperature in the 
piping system.

2. All valves in contact with domestic water shall meet the requirements of NSF/ANSI 
Standard 61.

3. Except for balancing or otherwise indicated, provide valve of same size as connecting 
pipe size.

4. Unless specifically required by note or symbol, all water valves shall be ball or butterfly 
valves.  If ball, butterfly, globe, plug, or balancing valves are called out by note or 
symbol, only that type of valve is acceptable.

5. Ball valves or butterfly valves may be used in lieu of gate valves when pressure and 
temperature ratings are adequate.

6. Where pipe sizes overlap, contractor has the option of threaded or flanged valves.
7. Where grooved pipe mechanical coupling systems are accepted, provide flange adapters 

to mate with valves as specified below.  Valves by the mechanical coupling system 
manufacturer shall not be used unless they meet all of the specified requirements for a 
given valve.

8. All valves shall be domestically manufactured unless approved for use by Engineer.
9. Valves used for domestic water service shall be bronze or stainless steel.  Iron and brass 

body valves are not acceptable.
10. All components in hydronic systems shall be compatible with propylene glycol and water 

solution.
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2.2 GLOBE AND ANGLE VALVES

A. Manufacturers:

1. Design Basis:  Milwaukee
2. Other Acceptable Manufacturers:

a. Crane
b. Nibco
c. Powell
d. Victaulic (for Grooved Pipe Systems)
e. Gruvlok
f. Stockham

B. Size 2” and Smaller: Bronze, 125 psi SWP, 200 psi WOG, rising stem, screwed bonnet. Bronze 
disk, MSS SP-80, Type 1.

1. Model:
a. Globe, Solder Ends:  1502
b. Globe, Threaded Ends:  502
c. Angle:  504

C. Size 2½” and Larger:  125 psi SWP, 200 psi WOG, OS&Y bolted bonnet, gland packed, bronze 
disk, removable bronze seat ring, MSS SP-85.

1. Model:
a. Globe:  F-2981

2.3 SWING CHECK VALVES

A. Manufacturers:

1. Design Basis:  Milwaukee
2. Other Acceptable Manufacturers;

a. Crane
b. Nibco
c. Powell
d. Stockham
e. Victaulic (for Grooved Pipe Systems)
f. Gruvlock

B. Size 2” and Smaller: Bronze, 200 psi SWP, 400 psi WOG, straight or Y-pattern, Bronze Disk, 
MSS-SP80 Type 3.

1. Model:  508

2.4 SILENT/WAFER CHECK VALVES

A. Manufacturers:

1. Design Basis:  Metra Flex
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2. Other Acceptable Manufacturers:
a. Cla-Val
b. GA Industries
c. Nibco
d. Tyco 
e. Victaulic (for Grooved Pipe Systems)
f. Gruvlok
g. Stockham

B. Size 2” and Smaller:  Bronze body, 200 psi @ 250 °F, threaded ends, resilient seats, center 
guided disk.

1. Model:  5700

C. Pipe size 2 1/2 “ and Larger:  Iron body, bronze or stainless steel trim, class 125, 316 stainless 
steel spring, dual plate or tilting disk type, resilient seat, minimum CV:  4”-280, 8”-1200, 
12”-4000.

1. Model:  810

2.5 BUTTERFLY VALVES

A. Manufacturers:

1. Design Basis:  Keystone
2. Other Acceptable Manufacturers:

a. Crane
b. Center Line
c. Nibco
d. Keystone
e. Victaulic (for Grooved Pipe Systems)
f. Hammond Watts 
g. Bray
h. Gruvlok
i. Stockham

B. Water Service (less than 250ºF): 200 psi WOG, cast or ductile iron fully lugged body, integral 
extended neck to clear insulation, integral top plate for actuator mounting, stainless steel stem, 
upper and lower lubricated bushings, field replaceable hard back seat with integral stem and 
flange seals, machined disk seating areas, rated for minimum 150 psi dead end service with no 
downstream flange.  Liner to be compatible with operating fluid.  Conform to MSS-SP67.

1. Disk Material - 8” and Under and all sizes for condenser or domestic water: Aluminum 
bronze.

2. Disk Material, 10” and Larger:  Nickel plated ductile iron.
3. Model:  Figure 2-22.

C. Accessories:

1. 10 position locking lever handler for valves 6” and smaller.
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2. Infinite position memory stop lever handle for all valves 6” and smaller used for 
balancing.

3. Hand wheel gear operator for valves 8” and larger.
4. Chain wheel operator where required.

2.6 GATE VALVES

A. Manufacturers:

1. Design Basis:  Milwaukee
2. Other Acceptable Manufacturers:

a. Crane
b. Nibco
c. Stockham
d. Victaulic (for Grooved Pipe Systems)
e. Gruvlok

B. Size 2” and Smaller: Bronze 125 psi SWP, 200 psi WOG, rising stem, threaded bonnet, gland 
packed MSS SP-80 Type 2.

1. Model:  148

C. Size 2½” and Larger:  Cast iron, 125 psi SWP, 200 psi WOG, gland packed, bolted bonnet, 
OS&Y, solid wedge disk, either all bronze or with bronze face ring, bronze seat rings, brass 
back seat bushing, brass stem, bronze yoke bushing.

1. Model:  F2885

2.7 BALL VALVES

A. Manufacturers:

1. Design Basis:  Nibco
2. Other Acceptable Manufacturers:

a. Apollo
b. Dyna Quip
c. Hammond
d. Milwaukee
e. Victaulic (for Grooved Pipe Systems)
f. Watts 
g. Bray
h. Gruvlok
i. Stockham

B. Bronze, 150, SWP, 600 WOG (min), chrome plated solid, tunneled bronze ball (stainless for 
steam service), two piece design, blow-out proof stem, adjustable packing gland nut (allowing 
handle to be removed without leaking) TFE seats, MSS-SP-110.

1. Model:  T-585-70 - full.port.
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C. Options:  Provide the following where required:

1. Extended stems for insulated valves.
2. Memory stop device for balancing applications.
3. Tee handle for tighter areas.
4. Hose end and cap for drain.
5. Mounting pads for actuator.
6. “Stop and drain” for compressed air. 

2.8 BALANCING VALVES

A. Manufacturers: 

1. Design Basis:  Tour and Anderson (Victaulic). 
2. Other Acceptable Manufacturers:

a. Armstrong
b. Nibco
c. Hays

B. Contractor to select either manual or automatic balancing valves for given sizes. All balancing 
valves of same size shall be same type.

C. Manual Balancing Valves (1/2" through 2"):

1. 300 psi/2065 kPa, y-pattern, globe type with soldered or threaded ends, non-ferrous DZR 
brass copper alloy body, EPDM O-ring seals. 4-turn digital readout hand-wheel for 
balancing, hidden memory feature with locking tamper-proof setting, and connections for 
portable differential meter.

2. The balancing valves shall be Y-pattern globe style design and all metal parts of 
nonferrous, pressure die cast, nonporous DZR Brass. Each valve shall provide four (4) 
functions:
a. Precise flow measurement
b. Precision flow balancing
c. Positive shut-off with no drip seat, eliminating the need of an additional isolation 

valve.
d. Drain connection using 3/4" NPT hose end thread.

3. These valves shall have four 360' adjustment turns of the hand-wheel for precise setting 
with hidden memory to provide a tamper-proof balancing setting. Hand-wheel shall have 
digital readout. The hand-wheel can be installed in any position without affecting 
performance.

D. Automatic Balancing Valves (1/2" through 1-1/2"): 

1. Balancing accuracy shall be within 10% of maximum flow.
2. Suitable for up to 600 psig. 32°F to 225°F operating temperature range.
3. Select cartridges based on maximum flows listed in equipment schedules. Valves shall 

provide automatic control over a 40 to 1 differential pressure operating range (2-80 psi). 
Differential pressure control cartridges shall be changeable after installation in case of 
flow rate change. 

4. All valves shall have permanent label indicating model number, size, and flow.
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5. Provide with pressure/temperature taps for verification of pressure drop.
6. Materials:

a. Diaphragm: Elastomeric.
b. Orifice: Brass or polyphenylsulfone.

7. The balancing valves shall be Y-pattern globe style design and all metal parts of 
nonferrous, pressure die cast, nonporous DZR Brass. Each valve shall provide four (4) 
functions:
a. Precise flow measurement
b. Precision flow balancing
c. If used as equipment isolation, provide positive shut-off with no drip seat.
d. If provided with strainer, provide drain connection using 3/4" NPT hose end 

thread. Otherwise drain connection shall be provided on strainer.

E. Balancing Valves (2-1/2” - 16"):

1. 300 psi/2065 kPa, y-pattern, globe type with flanged or grooved ends, ASTM A536 
ductile iron body, all other metal parts of DZR brass copper alloy, EPDM O-ring seals. 8, 
12, 16, 20, or 22 turn digital readout hand-wheel for balancing, hidden memory feature 
with locking tamper-proof setting, and connections for portable differential meter.

2. Flanged and grooved with digital hand-wheel. The balancing valves shall be Y-pattern 
globe style design with ductile iron body all other wetted parts of nonferrous, pressure die 
cast DZR Brass. Each valve shall provide three functions:
a. Precision flow measurement
b. Precision flow balancing
c. Shut-off feature, eliminating the need of an additional isolation valve

3. These valves shall have a minimum of (8) 360 degree adjustment turns of the hand-wheel 
for precise setting with hidden memory feature to program the valve with precision 
tamper-proof balancing setting.  Hand-wheel shall have digital readout. The hand-wheel 
can be installed in any position without affecting performance.

2.9 CIRCUIT SETTERS (CS) – DOMESTIC WATER APPLICATIONS ONLY

A. Manufacturers:

1. Design Basis
a. Bell & Gossett/ITT

2. Acceptable Manufactures:
a. Victaulic
b. Prior Engineer Approval for Substitutions

B. Construction:

1. All valves to be of brass body/brass ball construction with glass and carbon filled TFE 
seat rings.  Valves to have differential pressure read-out ports across valve seat area.  
Read-out ports to be fitted with internal EPT insert and check valve.  Valve bodies to 
have ¼” NPT tapped drain/purge port.  Valves to have memory stop feature to allow 
valve to be closed for service and then reopened to set point without disturbing balance 
position.  All valves to have calibrated nameplate to assure specific valve setting.  Valves 
to be leak-tight at full rated working pressure.
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C. Valves ½” to 2” pipe size, NPT or sweat valves 2 ½’ and 3” pipe size, NPT.

D. Pressure/Temperature 175 psig at 250°F.

E. ANSI/NSF-61 certified.

2.10 COMBINATION THROTTLING/CHECK VALVES

A. Manufacturers:

1. Basis of Design:  Bell & Gossett Triple Duty Valve.
2. Other Acceptable Manufacturers:

a. Armstrong
b. Taco
c. Victaulic (for Grooved Pipe Systems)
d. Watts 

B. Features:

1. 175 psi, 250ºF water working pressure.
2. Globe style valve with stainless steel spring loaded brass disk guided and limited by a 

brass or stainless steel stem.
3. Resilient seat.
4. Able to be re-packed under pressure.

2.11 DRAIN VALVES

A. Gate or ball valve with hose end adapter and cap.

2.12 PLUG VALVES

A. Manufacturers:

1. Design Basis:  Keystone
2. Other Acceptable Manufacturers:

a. Dezurik

B. Model:  “Ballcentric”; cast-iron, full port body; EPDM coated plug; welded nickel seat; 
stainless steel bearings; integral memory stop device; hand wheel operator for valves 6” and 
larger.

PART 3 - EXECUTION

3.1 GENERAL

A. Comply with the following requirements:

1. Install valves except butterfly with stems pointing up, and as close to vertical as possible.  
Butterfly valves to be offset at least 10° from vertical. 
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2. Install valves at each piece of equipment, fixture or appliance so that the supply and 
return services can be shut off to remove the item without draining the remainder of the 
piping system.

3. Install valves where required for proper operation of piping and equipment, including 
valves in branch lines where necessary to isolate sections of piping.
a. Locate valves so as to be accessible.

4. Combination balancing and shut-off valves may be used instead of a separate balancing 
valve and shut-off valve if the valve has a memory stop and the manufacturer lists its use 
as a leak-proof service valve.

5. Provide drain valves at main shut-off valves, low points of piping and apparatus.
6. Provide separate support where necessary.
7. Do not allow meter connections of balancing valves to point downward.
8. Install valves so bypass valves are accessible.

B. All valves of a given type shall be of one manufacturer.

C. Provide extended stems on insulated system to prevent interference of operator with insulation.

D. Provide chain wheel operators for valves more than 8’ – 0” AFF in mechanical rooms and 
wherever shown on drawings. 

3.2 CHECK VALVE INSTALLATION

A. Swing and Check Valves:

1. Install only in horizontal lines unless absolutely impractical.  If installed vertically, flow 
shall be upwards.

2. Do not install in pump discharge piping.

B. Silent Check Valves:

1. Install in all pump discharge lines.
2. Silent check valves may be installed in vertical pipes with flow down upon Engineer’s 

review for each instance.

3.3 VALVES USED FOR THROTTLING/BALANCING

A. Balancing valves shall not be used for flow indication in pipes 2½” and larger, or in pump 
discharge piping.

B. Flow indication in piping 2½” and larger and in pump discharge piping, shall be by a venturi 
with a plug, butterfly, or globe valve for throttling.

C. Throttling/Balancing Valves shall be selected so that the maximum design flow causes between 
1’ and 10’ W.G. pressure drop or meter reading with the valve wide open.

D. Install balancing valves used for flow indication with a minimum of five times the pipe 
diameter downstream and two times the pipe diameter upstream of a fitting or valve.
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E. Globe, ball, butterfly, or plug valves may be used for throttling/balancing.  Provide an infinitely 
variable, lockable memory stop device to allow the valve to be returned to the “balanced” 
position after closing, and to prevent movement of the disk or plug during operation.  When ball 
valves are used for throttling, provide an additional valve for equipment isolation.
 

F. Balancing valve sized to flow.

G. Insulation:  Provide pre-molded insulation conforming to the valve body.  Material shall have a 
flame spread of 25 and a smoke development of 50.

3.4 COMBINATION THROTTLING/CHECK VALVES

A. Combination throttling/check valves may be used in lieu of separate throttling and check valves 
on pump discharge piping.  However, they may not be used for flow measurement.

3.5 CIRCUIT SETTERS

A. All circuit setters shall be installed per manufactures recommendations.  Provide manufacturers 
recommendation for required straight pipe for inlet and outlet connections to provide accurate 
ratings.  Setting shall be 1 GPM unless otherwise noted on drawings.

END OF SECTION 230523
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PART 1 - GENERAL

1.1 STANDARDS

A. Comply with MSS Standard Practice SP-69, published by Manufacturer’s Standardization 
Society of the Valve and Fitting Industry for type and size.

1.2 SUBMITTALS

A. Submit manufacturer’s product data on the following:

1. Hangers other than clevis type.
2. Anchors.

B. Submit structural calculations on trapeze type supports.

C. Submit product data and calculations to project structural engineer for review.  Submittals shall 
include compliance documentation with current Codes.  

PART 2 - PRODUCTS

2.1 PIPE HANGERS

A. General:

1. Use adjustable pipe hangers on suspended pipe.  Trapeze hangers may be used at the 
Contractor’s option.  Contractor shall be responsible for sizing supports.

2. Chain, wire or perforated strap hangers will not be permitted.
3. Isolate hangers in contact with dissimilar materials with dielectric hanger liners.  Tape is 

not acceptable.
4. Provide supports between piping and building structure where necessary to prevent 

swaying.

B. Hanger and Rod Material:

1. Exposed in public areas:  Zinc electroplated steel.
2. Concealed or in service areas:  Black threaded steel.
3. Outside, exposed to weather:  Hot dipped galvanized.
4. Buried below structural slab: Stainless Steel

C. Cast-In- Place Inserts:

1. Cast-in-place inserts system shall be used.
2. Inserts to be UL and FM listed for their application. 
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3. Anchors shall comply with Allowable Stress Service loads l per the Code. 
4. Inserts shall conform to ASTM A307.
5. Size inserts to match size of threaded hanger rods.

D. Channel Type Inserts:

1. Standard channel support with anchor tabs on 4” centers, and nail holes for attaching to 
forms.

2. Styrofoam inserts to prevent wet concrete seepage.
3. Minimum 2000 pounds/foot capacity.

E. Expansion Anchors:

1. For use only where modifications to piping layouts to change from pre-installed insert 
locations and only under approval from the Engineer.

2. Inserts shall be wedge-type with current ICC approval and published ICC Research 
Report.  

3. Anchors in concrete shall be ICC approved and shall be installed in strict accordance with 
approved ICC “Research Reports” for the specific anchor used.

4. Manufacturers:
a. Hilti- Kwik-Bolt TZ
b. Simpson Strong Bolt
c. Phillips ITW Trubolt

5. Power driven fasteners are not acceptable.
6. “Drop-in” type anchors are not acceptable.
7. Anchors shall be complete with all required nuts, washers.  
8. Installed per Manufacturer’s recommendations. 
9. Interior: Carbon steel anchors complying with ASTM A307.
10. Exterior or Wet Environment: Series 300 stainless steel anchors, nuts and washers.
11. Anchors shall comply with loading requirements per the Code.

F. Steel Structure Attachments:

1. Contractor may select welded or mechanically attached.  All mechanically attached 
supports shall have jam nuts or other means to prevent loosening.  Maximum loading 
requirements are as follows:

3/8 600 pounds
½ 1100 pounds

5/8 1800 pounds
¾ 2700 pounds

7/8 3700 pounds

G. Single Hangers:

1. Piping 2” and smaller:  MSS type 1, Clevis hanger or type 7 adjustable swivel ring 
hanger.  Minimum 180 pounds design load.

2. Piping 2½” and larger:  MSS type 1 Clevis hanger.
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3. Bare copper pipe:  Above hangers, plastic or Neoprene coating, sized for copper pipe 
O.D. and copper coated for identification.

4. Insulated pipe:  Hangers to be sized for O.D. of insulation.  Hangers shall not penetrate 
any insulation. 

H. Trapeze hangers and wall supports:

1. Channel strut or structural steel shapes.  Contractor shall follow channel strut 
manufacturers guidelines for loading or provide structural steel supports designed by a 
professional Engineer, licensed in the same state as where the project is located.

2. All piping shall be attached to the support by means of a channel strut clamp, U-bolt, or 
pipe rollers which will maintain lateral position of the pipe but allow longitudinal 
movement.  Provide dielectric isolation between all dissimilar metals.

3. All insulation shall be continuous at supports.  Do not notch or penetrate insulation.

I. Vertical Supports:  Steel riser clamp at each floor penetration or every 14 foot supported from 
wall bracket.  Do not anchor riser clamps.

J. Hangers:

1. General:  Adjustable wrought steel clevis with locking nut attachment.
2. Multiple or Trapeze:  Steel channels with welded spacers and hanger rods.
3. Hanger Sizes and Spacing:

a. For gas, domestic water and drain piping, conform to the District of Columbia 
Plumbing Code for spacing, and the following table for hanger rod sizes.

b. For steam and hydronic piping, conform to the following table:

Steel Pipe

*
*
*

½”
¾” thru 1¼”
1½” and 2”
2½” thru 3½”
4” and 5”
6”
8” thru 12”
14” thru 18”
20” thru 30”

6’-0”
8’-0”
10’-0”
12’-0”
15’-0”
17’-0”
12’-0”
10’-0”
8’-0”

3/8”
3/8”
3/8”
½”
5/8”
¾”
7/8”
1¼”
1½”

Copper Pipe ½” thru 1”
1¼” thru 2”
2½” thru 3”

6’-0”
10’-0”
10’-0”

3/8”
3/8”
½”

Cast Iron Soil

*

2”
3” to 5”
6”
8” to 12”

3/8”
½”
5/8”
¾”

* Submit routing and support plans to Architect/Engineer for review.
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K. Insulated Pipe Supports:

1. Size pipe supports for outside diameter of pipe insulation.

L. Wall Supports:

1. ½” through 3”:  Unistrut type channel and steel clamp.
a. Use Hydrosorb cushions on copper pipe.

2. 4” and Over:  Welded steel bracket and wrought steel clamp.

M. Pipes over five inches and over 120º:  Provide cast iron roller supports.

2.2 INSULATION INSERTS

A. All insulated pipes shall be protected at the point of support by insulation inserts.  Insert to be 
same thickness as adjoining pipe insulation.  Materials shall be suitable for use in an air plenum.

B. Provide any of the following products:
1. High density, 100 psi, waterproofed calcium silicate, encased in a sheet metal shield.  

Shield shall extend one inch beyond sheet metal shield. If pipe hanger spacing exceeds 
ten feet and for all pipe roller applications, utilize double layer shield on bearing surface.  

2. Trymer Polyisocyanurate Foam insulation (urethane).  Provide compressive strength and 
temperature range as required for pipe served.  Insert shall be provided with factory 
applied vapor barrier.
a. Manufacturers: Snapp Itz Mechanical Pipe Shields (BBMI, LLC) or pre-approved 

equal.
b. Not for use on steam piping or other piping above 225° F.

C. Provide 180º insulation inserts when utilizing clevis hangers.  Provide 360º insulation inserts at 
all trapeze and wall supports.

2.3 PIPE ANCHORS

A. Manufacturers:

1. Design Basis:  Flexonics
2. Other Acceptable Manufacturers:

a. Adsco
b. Keflex
c. Hilti

B. Model AC with threaded ends and welded angle brackets for steel pipe.

C. Model AC copper tube with solder ends and steel angle brackets brazed to tubing for copper 
tube.

D. Anchors may be field fabricated similar to manufactured products specified.

2.4 PIPE GUIDES
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A. Manufacturers:

1. Basis of Design:  B-line.
2. Other Acceptable Manufacturers:

a. Fee & Mason
b. Grinnel
c. M-Co
d. PHD

B. Any of the Following:

1. Spider Type:  B3281-7.
2. Roller Type:  2 sets of roller son opposite sides of pipe.
3. Slide Type:  B3893 with hold down lugs.

a. Not for use with cold piping.
4. Light duty, 1½” and smaller copper:  U bolt or channel strut clamp (B2417) allowing 

clearance from O.D. of pipe or insulation.

2.5 ROOF MOUNTED PIPING

A. Manufacturers:

1. Miro Industries, Inc.
2. Portable Pipe Hangers, Inc.
3. Approved Equivalent.

B. Description:  Piping on roof shall be supported by an engineered prefabricated portable pipe 
system specifically designed to be installed on the roof without roof penetrations, flashing or 
damage to the roofing material.  The system shall consist of recycled rubber or plastic bases, hot 
dipped galvanized or stainless steel frame with threaded rods and suitable pipe hangers and 
supports.  The system shall be custom designed to fit the piping and conduits to be installed and 
the actual conditions of service.

C. Provide seismic restraints as required for seismic zone.  See 23 05 49.

PART 3 - EXECUTION

3.1 INSTALLATION OF PIPE SUPPORTS

A. Adequately support piping from the building structure with adjustable hangers to maintain 
uniform grading where required and to prevent sagging and pocketing.

1. Provide supports between piping and building structure where necessary to prevent 
swaying.

2. Do not support pipe from other pipe or equipment.
3. Provide thrust restraints at all changes in direction on 8” and larger cast iron piping with 

no hub or hub and spigot fittings.

15 December 2017 
Bid Set 
 



March 31, 2017                                                      
QEA Project No. 31405500

Page 6 of 6

PIPE SUPPORTS AND ANCHORS 230529 - 6

B. Install hangers to provide minimum ½” clear space between finished covering and adjacent 
work.

1. Place a hanger within one foot of each horizontal elbow.
2. Space hangers generally as called for in Table in Part 2, Products.

C. Use hangers, which are vertically adjustable 1-½” minimum after piping is erected.

D. Use inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 
concrete beams wherever practicable.

1. Set inserts in position in advance of concrete work.
2. Where concrete slabs form finished ceiling, finish inserts flush with slab surface.
3. Do not penetrate concrete “TT” legs for piping inserts.  Do not penetrate the stressed (i.e. 

lower) chords of any structural member.

E. Expansion anchors: For use only where modifications to piping layouts to change from pre-
installed insert locations and only under approval from the Engineer.

1. Installation shall be strict compliance with ICC Research Report criteria.
2. Expansion anchors require special inspection as required by their ICC Research Report. 
3. Special inspector shall make periodic inspections of installation for compliance with 

manufacturer’s installation instructions.

F. Provisions for Movement:  Install hangers and supports:

1. To allow controlled movement of piping systems.
2. To permit proper movement between pipe anchors.
3. To facilitate the action of expansion joints, expansion loops, bends and offsets.
4. To isolate force due to weight or expansion from equipment connections.

G. In general, attach hangers to upper chord of roof trusses and floor joists, using long rods to 
facilitate pipe movement.

H. Anchors:  

1. Use no pipe anchors.  Arrange piping such that pipe expansion and contraction is 
accommodated by controlled movement of the pipe within the pipe supports.  Provide 
sufficient offsets in branch piping to accommodate movement of main piping due to 
expansion and contraction.

END OF SECTION 230529
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PART 1 - GENERAL 

1.1 SUBMITTALS

A. Submit manufacturer’s product data for each unit.  Include:

1. Capacity:
a. Horsepower
b. KVA
c. Amps

2. Wiring Diagrams:
a. Include diagrams for basic unit and for all required accessories.

3. Dimensions.
4. Installation instructions.
5. Description of diagnostic system.
6. Options provided.
7. Time-current curves for VFD circuit.

B. Show compliance with IEEE 519 – provide harmonic analysis for project jobsite including total 
harmonic voltage distortion and total harmonic current distortion (TDD).  The VFD 
manufacturer shall provide calculations; specific to this installation, showing total harmonic 
voltage distortion is less than 5%.  Input filters shall be sized and provided as required by the 
VFD manufacturer to ensure compliance with IEEE standard 519.  All VFDs shall include a 
minimum of 5% impedance reactors, no exceptions.

PART 2 - PRODUCTS

2.1 GENERAL

A. Manufacturer:

1. Basis of Design:
a. Toshiba

2. Other Acceptable Manufacturers:
a. Reliance
b. Robicon
c. Hitachi
d. Magnetek
e. Cutler-Hammer
f. ABB
g. Danfoss
h. General Electric
i. Trane
j. Yaskawa
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B. Single Manufacturer

1. Provide all drives, except those factory mounted, by a single manufacturer.
2. “Factory Mounted” means as part of a packaged unit where the drive is not purchased 

separately from the driven equipment.

C. Drive shall convert the constant frequency AC line voltage to a variable frequency, variable 
voltage AC output suitable for control of a standard NEMA design B induction motor over a 
10:1 speed range and with full load amp rating between 10% and 110% of the drive full load 
current capability and without modification to the motor or the drive.

D. Variable frequency drives for motors greater than 5 HP shall have the following features:  

1. Drive input:  480 volts + 10%, 3 phase, 60 Hz.
2. Drive output:  0-460 volts, 3 phase, 0-80 Hz.  For efficient operation of a variable torque 

load.
3. Drive type:  Pulse width modulation type, designed to minimize harmonic generated 

noise in the motor.  
4. Enclosure type:  NEMA 1 or NEMA 4 depending upon mounting location.  Unit to 

operate in ambient temperatures of -40F to 155F 
5. AC line fused disconnect or circuit breaker.
6. Metal oxide varistors on incoming line for transient protection.
7. Control power transformer with fused primary and 24V or 120V fused secondary.
8. Manual, speed adjustment potentiometer of keypad, HAND-OFF-AUTO switch, and 4-

20 milliamp signal follower, fully isolated and suitable for grounded or ungrounded input 
signal.  Drive manufacturer shall coordinate exact signal type with temperature control 
contractor.

9. Instantaneous overcurrent shutdown with indicator light when current exceeds 200%.  
Time-overcurrent overload protection for the motor.

10. Inverse characteristic time-overcurrent overload protection for the motor sized in 
accordance with NEC requirements.

11. Drive shall be capable of withstanding random application of an output short circuit 
without damage to drive components or fuses.

12. Input phase loss and undervoltage protection.
13. Torque/current limit control which will slow the motor without tripping when the motor 

is subjected to an overload, or slow the acceleration ramp when accelerating a high 
inertia load.

14. Drives shall be capable of “riding through” a momentary loss of power for up to 2 
seconds.

15. AC line reactors in the drive cabinet for protection against line notching and surges 
without requirement for an input isolation transformer.

16. Power factor shall be minimum 95% at all speeds and loads.
17. Each drive shall have the following status and troubleshooting diagnostic features:

a. Auto restart in “auto” mode. Certain drive faults shall be selectable to bypass the 
auto restart feature.  Auto restart manual shall only be attempted 5 times.

b. Exterior drive door mounted devices shall include”
1) “Power On” pilot light.
2) “VFD Run” pilot light.
3) % full load digital display.
4) Output frequency and/or % speed digital meter.
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c. Indicator lights on each power module to indicate correct operation (or failure) of 
individual owner switching devices.

d. DRIVE/OFF/LINE test switch.
18. UL listed or ETL listed.
19. Minimum and maximum speed adjustment.
20. Factory Tests:  The VFD shall be tested with the system logic and given complete factory 

tests including simulated operation.
a. Provide certification this test has been made for the particular units shipped for this 

job.
21. Field Adjustments:  Independent acceleration/deceleration rates:  0.5 – 120 seconds.
22. Provide a maximum of 1000 volts at the motor terminals.
23. Provide LAN card connection to interface with Building Automation System.  Coordinate 

control protocols with BMS contractor.
24. Provide auxiliary contacts for connection to smoke control system.  VFD to be UL864 

listed for smoke management.

E. All variable frequency drives shall be equipped with a manual bypass device to allow for total 
isolation of the drive unit for service while providing for temporary operation of the motor.  
This shall include:

1. A main disconnect switch in the bypass enclosure with a door interlock handle.  This 
disconnect shall provide positive shutdown of all power to both the bypass circuitry and 
the VFD.
a. For motors on emergency, or life safety systems, the bypass shall be in a separate 

compartment from the VFD.  The installation shall allow for removal of the VFD 
while maintaining operation of the load.

2. With the “H-O-A” switch in the “OFF” position, the run circuit will be open and the VFD 
will not operate.

3. A VFD output contactor and a constant speed contactor. 
4. A three pole motor overload relay with heaters connected to shut down the motor in both 

the VFD and bypass modes.
5. A control relay and terminal blocks which will allow two-wire, start-stop control of the 

motor from a single remote contact in both VFD and   BYPASS (AUTO) modes of 
operation.

6. A control relay and terminal blocks to allow connection of remote interlock shutdown 
contacts such as freezestats, smoke detectors, etc.  When this interlock loop is opened, 
operation of the motor shall be disabled in both VFD and bypass modes.

7. A three position selector switch shall be provided, VFD-OFF-BYPASS. 
8. Indicator lights on the face of the bypass panel shall be provided as follows:  Indicators 

shall be long life neon or transformer type incandescent types.
a. “POWER ON”
b. “MOTOR ON VFD”
c. “MOTOR ON BYPASS CONTROL”
d. “MOTOR OVERLOAD”
e. “INTERLOCK SHUTDOWN”

9. 120V control power transformer with fused secondary and primary.  Bypass mode 
operation shall be independent of VFD control power.

10. VFD output contactor shall be wired to allow a controlled VFD deceleration ramp to 
stop.
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11. Panel shall be arranged to allow power-off maintenance of VFD while motor is operation 
on bypass.  Bypass circuitry in the same compartment as the VFD will not be allowed.

F. In addition to the above feature all drives shall have the following additional features:

1. Catch-a-spinning load capability.
2. Critical speed avoidance capability.
3. Where the building walls are not suitable for mounting drives a floor stand kit shall be 

provided.
4. Where required by Division 23 09 01, provide output isolator to provide VFD signal 

operation of frequency, and current to an isolated 4-20 mA signal for transmission to the 
building automation system for monitoring capability.

G. For variable frequency drives serving multiple motors, the following shall be provided:

1. Provide motor contactors for each motor for drives serving more than one motor, each 
contactor shall have auxiliary contacts to prevent drive damage if remote motor 
disconnect switch is open of closed.

2. Each drive shall have contactors for each motor it serves with individual thermal 
overload protection for each motor and H-O-A motor select switch.

3. All multiple motor variable speed controllers shall be capable of operating even if one of 
the motors is off.

H. For drive manufacturers who use portable test meter for diagnostics, provide not less than one 
test meter for each model or type used.  Meters shall be supplied to the Owner upon completion 
of the project.

I. Provide one complete set of spare fuses for all variable speed controllers.

J. Interlock all disconnects with variable speed drive so variable speed drive opens before 
disconnect opens to prevent damage to the drive.

PART 3 - EXECUTION

3.1 Deliver units to installer of electrical work.  Provide installation and wiring instruction and 
diagrams.

3.2 Provide wiring control diagrams and instructions to installer of automatic temperature controls.

3.3 Provide factory representative at start-up to check installation and instruct Owner.

END OF SECTION 230530
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplemental Conditions 
of the Construction Contract, and Division 1 Specification Sections (General Requirements), 
apply to this Section.

1.2 DESCRIPTION

A. Furnish and install vibration control devices, materials, and related items.  Perform all work as 
shown on the drawings and as specified herein to provide complete vibration isolation systems 
in proper working order.

1.3 MATERIAL AND EQUIPMENT

A. Design Basis:  Mason Industries

B. Alternate Manufacturers:

1. Amber/Booth Co.
2. Korfund Dynamics Corp.
3. Vibration Eliminator Co.
4. Vibration Mountings & Controls, Inc.
5. Kinetics
6. Vibro-Acoustics

C. Unless otherwise specified, supply only new equipment, parts and materials.

1.4 QUALITY ASSURANCE

A. Coordinate the size, location, and special requirements of vibration isolation equipment and 
systems with other trades.  Coordinate plan dimensions with size of housekeeping pads.

B. Provide vibration isolators of the appropriate sizes, with the proper loading to meet the specified 
deflection requirements.

C. Supply and install any incidental materials needed to meet the requirements stated herein, even 
if not expressly specified or shown on the drawings, without claim or additional payment.

D. Verify correctness of equipment model numbers and conformance of each component with 
manufacturer’s specifications.

E. Should any rotating equipment cause excessive noise or vibration, the Contractor shall be 
responsible for rebalancing, realignment, or other remedial work required to reduce noise and 
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vibration levels.  Excessive is defined as exceeding the manufacturer’s specifications for the 
unit in question.

1.5 SUBMITTALS

A. Reference Division 1.  

B. Prior to ordering any products, submit shop drawings or the items listed below.  The shop 
drawings must be complete when submitted and must be presented in a clear, easily understood 
form.  Incomplete or unclear presentation of shop drawings may be reason for rejection of the 
submittal.

1. A complete description of products to be supplied, including product data, dimensions, 
specifications, and installation instructions.

2. Detailed selection data for each vibration isolator supporting equipment, including:
a. The equipment identification mark;
b. A cut sheet of the isolated equipment showing equipment support points and 

operating weight at each point.
c. The isolator type;
d. The actual load;
e. The static deflection expected under the actual load;
f. Specified minimum static deflection;
g. The additional deflection-to-solid under load;
h. The ratio of spring height under load to spring diameter.

3. Steel rails, steel base frames, and concrete inertia bases showing all steel work, 
reinforcing, vibration isolator mounting attachment method, and location of equipment 
attachment bolts.

4. Special details necessary to convey complete understanding of the work to be performed.

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATION MOUNT TYPES

A. General:

1. All metal parts of vibration isolation units installed out-of-doors shall be cold-dip 
galvanized, cadmium plated, or neoprene coated after fabrication.  Galvanizing shall meet 
ASTM Salt Spray Test Standards and Federal Test Standard No. 14.

2. All isolators installed out-of-doors shall have base plates with bolt holes for fastening the 
isolators to the support members.

3. Isolator types are scheduled to establish minimum standards.  At the Contractor’s option, 
laborsaving accessories can be an integral part of isolators supplied to provide initial lift 
of equipment to operating height, hold piping at fixed elevations during installation and 
initial system filling operations, and similar installation advantages.  Accessories must 
not degrade the vibration isolation system.

4. Static deflection of isolators shall be as provided in SECTION 3 - EXECUTION.  All 
static deflections stated are the minimum acceptable deflection for the mounts under 
actual load.  Isolators selected solely on the basis of rated deflections are not acceptable 
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and will be disapproved.

B. Type FSN (Floor Spring and Neoprene)

1. Spring isolators shall be freestanding and laterally stable without any housing.  Spring 
diameter shall be not less than 0.8 of the compressed height of the spring at the rated 
load.  Springs shall have a minimum additional travel-to-solid equal to 50% of the rated 
deflection.  Springs shall be so designed that the ratio of horizontal stiffness to vertical 
stiffness is approximately one (1).  All mounts shall have leveling bolts.

2. Either the spring element in the isolator shall be set in a neoprene cup and have a steel 
washer to distribute the load evenly over the neoprene, or each isolator shall be mounted 
on a Type NP isolator.  If the NP isolator is used, provide a rectangular bearing plate of 
appropriate size to load the pad uniformly within the manufacturer’s recommended range.

3. If the basic spring isolator has a neoprene friction pad on its base and a NP isolator is to 
be added to the base, a galvanized steel, stainless steel or aluminum plate shall be used 
between the friction pad and the NP isolator.  If the isolator is outdoors, the plate shall 
not be made of galvanized steel.  The NP isolator, separator plate and friction pad shall be 
permanently adhered to one another and to the bottom of the bearing plate.

4. If the isolator is to be fastened to the building structure and Type NP isolator is used 
under the bearing plate, neoprene grommets shall be provided for each bolt hole in the 
base plate.  Bolt holes shall be properly sized to allow for grommets.  The hold down bolt 
assembly shall include washers to distribute load evenly over the grommets.  Bolts and 
washers are to be galvanized.

Type FSN isolators shall be Mason Type SLF with the appropriate neoprene pad (if used) 
selected from Type NP or approved equal.

C. Type FSNTL (Floor Spring and Neoprene Travel Limited)

1. Spring isolators shall be freestanding and laterally stable without any housing.  Spring 
diameter shall not be less than 0.8 of the compressed height of the spring at the rate load.  
Spring shall have a minimum additional travel-to-solid equal to 50% of the rated 
deflection.  Springs shall be so designed that the ratio of horizontal stiffness to vertical 
stiffness is approximately one (1).  All mounts shall have leveling bolts.  All mounts shall 
have vertical travel limit stops to control extension when weight is removed.  The travel 
limit stops shall be capable of serving as blocking during erection of the equipment.  A 
minimum clearance of ¼” shall be maintained around restraining bolts and between the 
limit stops and the spring to avoid interference with the spring action.

2. Either the spring element in the isolator shall be set in a neoprene cup and have a steel 
washer to distribute the load evenly over the neoprene, or each isolator shall be mounted 
on a Type NP isolator.  If the NP isolator is used, provide a rectangular bearing plate of 
appropriate size to load the pad uniformly within the manufacturer’s recommended range.  
If the basic spring isolator has a neoprene friction pad on its base and a NP isolator is to 
be added to the base, a galvanized steel, stainless steel or aluminum plate shall be used 
between the friction pad and the NP isolator.  If the isolator is outdoors, the plate shall 
not be made of galvanized steel.  The NP isolator, separator plate, and friction pad shall 
be permanently adhered to one another and to the bottom of the bearing plate.

3. If the isolator is to be fastened to the building structure and Type NP isolator is used 
under the bearing plate, neoprene grommets shall be provided for each bolt hole in the 
base plate.  Bolt holes shall be properly sized to allow for grommets.  Hold down 
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assembly shall include washers to distribute load evenly over the grommets.  Bolts and 
washers are to be galvanized.

Type FSNTL isolators shall be Mason Type SLR with the appropriate neoprene pad (if 
used) selected from Type NP or approved equal.

D. Type FN (Floor Neoprene)

1. Neoprene isolators shall be neoprene-in-shear type with steel reinforced top and base.  
All metal surfaces shall be covered with neoprene.  The top and bottom surfaces shall be 
ribbed.  Bolt holes shall be provided in the base and the top shall have a threaded 
fastener.  The mounts shall include leveling bolts that may be rigidly connected to the 
equipment.  

Type FN isolators shall be Mason Type ND or approved equal.

E. Type FNC (Floor Neoprene Chiller)

1. Neoprene isolators shall be double neoprene-in-shear type with steel reinforced top 
intermediate plates and base.  Neoprene elements shall be ¾”.  Steel plates shall be ¼” 
and the top and bottom plates shall be ribbed.  Bolt holes shall be provided in the base 
and the top shall have a threaded fastener.  The mounts shall include leveling bolts that 
may be rigidly connected to the equipment.

Type FNC isolators shall be Mason Type ND:  Fabricate of type “Super W” pads, similar 
to Type ND otherwise.

F. Type NP (Neoprene Pad)

1. Neoprene pad isolators shall be one layer of ¼” to 3/8” thick ribbed or waffled neoprene.  
The pads shall be sized so that they will be loaded within the manufacturer’s 
recommended range.

Type NP isolators shall be Mason Type W or approved equal.

G. Type DNP (Double Neoprene Pad)

1. Neoprene pad isolators shall be formed by two layers of ¼” to 3/8” thick ribbed or 
waffled neoprene, separated by a galvanized steel, stainless steel or aluminum plate.  If 
the isolator is outdoors, the plate shall not be made of galvanized steel.  These layers shall 
be permanently adhered together.  The pads shall be sized so that they will be loaded 
within the manufacturer’s recommended range.

Type DNP isolators shall be Mason Type WSW or approved equal.

H. Type HSN (Hanger Spring and Neoprene)

1. Vibration isolation hangers shall consist of a free standing and laterally stable steel spring 
and a neoprene element in series, contained within a steel housing.  Spring diameters and 
hanger housing lower hole sizes shall be large enough to permit the hanger rod to swing 
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through a 30º arc before contacting the housing.  Hangers shall provide a means to adjust 
hanger elevation under load.  Spring diameter shall be not less than 0.8 of the compressed 
height of the spring at the rated load.  Spring elements shall have a minimum additional 
travel-to-solid equal to 50% of the rated deflection.  The neoprene element shall be 
designed to have a 0.3” minimum static deflection.  The deflection of both the spring 
element and the neoprene element shall be included in determining the overall deflection 
of Type HSN isolators.

Type HSN isolators shall be Mason Type P30N or approved equal.

I. Type HN (Hanger Neoprene)

1. Vibration isolation hangers shall consist of a neoprene-in-shear element contained within 
a steel housing.  A neoprene neck bushing shall be provided where the hanger rod passes 
through the hanger housing to prevent the rod from contacting the hanger housing.  The 
diameter of the hole in the housing shall be sufficient to permit the hanger rod to swing 
through a 30º arc before contacting the hanger housing.

Type HN isolators shall be Mason Type HD or approved equal.

2.2 EQUIPMENT BASES

A. Type BIB (Base - Inertia Base)

1. Concrete inertia bases shall be formed of stone-aggregate concrete (150 lbs./cu.ft.) and 
appropriate steel reinforcing cast between welded or bolted perimeter structural steel 
channels.  Inertia bases shall be built to form a rigid base which will not twist, racks 
deform, deflect, or crack in any manner which would negatively affect the operation of 
the supported equipment or the vibration isolation mounts.  Inertia bases shall be 
adequately sized to support basic equipment units and motors plus any associated pipe 
elbow supports, duct elbow supports, electrical control elements, or other components 
closely related and requiring resilient support in order to prevent vibration transfer to the 
building structure.  Inertia base depth shall be at least 1/12 the longest dimension of the 
inertia base, but not less than 6” nor more than 12”.  The base foot print shall be large 
enough to provide stability for supported equipment.  Inertia bases shall include side 
mounting brackets for attachment to vibration isolators.  Mounting brackets shall be 
located on the sides of the base that are parallel to the axis of rotation of the supported 
equipment.

2. The steel frame and reinforcement shall be supplied by the vibration isolator 
manufacturer.  Concrete may be provided by the General Contractors.

Frame and reinforcement for Type BIB bases shall be Mason Type KSL or approved 
equal.

B. Type BC-1 (Base - Curb)

1. Curb type isolation bases shall be a prefabricated assembly consisting of an extruded 
aluminum frame and steel spring isolation system that fits over the roof curb and under 
the isolated equipment.  The aluminum frame shall be sufficiently rigid to support the 
equipment load without detrimental twist or deflection.  Spring isolators shall be selected 

15 December 2017 
Bid Set 
 



March 31, 2017                                                      
QEA Project No. 31405500

Page 6 of 11

VIBRATION CONTROL 230548 - 6

and positioned along the curb to achieve the minimum static deflection called for in the 
schedule.  The static deflection shall be constant around the entire periphery of the base.  
Springs shall be free standing, laterally stable with a diameter of not less than 0.8 times 
the compressed height, and have additional travel-to-solid that is at least 50% of the rated 
deflection.  Resilient neoprene snubbers shall be provided at the corners of the base to 
limit the movement of the equipment under wind load to ¼”.

2. The isolation curb base shall be made weather tight by sealing all around the periphery 
with closed cell neoprene or flexible vinyl.  This shall in no way inhibit the vibration 
isolation of the spring elements.  A closed cell sponge gasket or field caulking shall be 
used between the equipment unit and the isolation curb base and between the isolation 
curb and roof curb to form a weather-tight seal.

3. Each spring isolator used in the curbs shall be weather protected as described above.

Type BC-1 vibration isolation curb bases shall be Mason Type CMAB or approved equal.

2.3 RESILIENT LATERAL GUIDES

A. These units shall either be a standard product of the vibration isolation mounting manufacturer, 
or be custom fabricated from standard components.  These units shall incorporate neoprene 
isolation elements similar to Type FN which are specifically designed to provide resilient lateral 
bracing of duct or pipe risers.

Resilient lateral guides shall be Mason Type ADA.

2.4 FLEXIBLE DUCT CONNECTORS

A. Flexible duct connection shall be made from coated fabric (or leaded vinyl if called for on the 
drawings).  The clear space between connected parts shall be a minimum of 3” and the 
connection shall have 5” minimum of slack material.

2.5 FLEXIBLE PIPE CONNECTIONS

A. Flexible pipe connection shall be fabricated of multiple plies of nylon cord, fabric, and 
neoprene; and shall be vulcanized so as to become inseparable and homogeneous.  Flexible 
connections shall be formed in a double sphere shape, and shall be able to accept compressive, 
elongative, transverse, and angular movements.

B. The flexible connections shall be selected and specially fitted, if necessary, to suite the system 
temperature, pressure, and fluid type.  In addition, suitable flexible connections should be 
selected which do not require rods or cables to control extension of the connector.

C. Connectors for pipe sizes 2” or smaller shall have threaded female union couplings on each end.  
Larger sizes shall be fitted with metallic flange couplings.

D. Flexible pipe connections shall be Mason Industries Type MFTNC or MFTFU; Metraflex Twin 
Sphere; or Amber/Booth Type 2600 or 2655.

2.6 RESTRAINTS
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A. Snubber:

1. Snubbers shall be custom fabricated using Type FN isolators mounted to steel angle 
brackets.  The steel angle shall be sufficiently rigid and the mounting sufficiently secure 
to resist excessive movement of equipment during on-off cycle.

B. Thrust Restraints:

1. Thrust restraints shall consist of a spring element in series with a neoprene pad.  The unit 
shall be designed to have the same deflection due to thrust-generated loads as specified 
for the isolators supporting the equipment.  The spring element shall be contained within 
a steel frame and be designed so it can be precompressed at the factory to allow for a 
maximum of ¼” movement during starting or stopping of the equipment.  Allowable 
movement shall be field-adjustable.

2. The assembly shall be furnished complete with rods and angle brackets for attachment to 
both the equipment and the adjacent fixed structural anchor.

3. Thrust restraints shall be Mason Industries Type WB, Kinetics Noise Control Type HSR, 
Amber/Booth Type TRK or an equal product of the manufacturer supplying the isolators.

2.7 GROMMETS

A. Grommets shall either be custom made by combining a neoprene washer and sleeve, be 
Isogrommets as manufactured by MBIS, Inc. (Bedford Heights, Ohio), or be Series W by Barry 
Controls (Watertown, Mass.).  Grommets shall be sized so that they will be loaded within the 
manufacturer’s recommended load range.  Grommets shall be specially formed to prevent both 
from directly contacting the isolator base plate.

2.8 ACOUSTICAL SEALANT

A. Sealants for acoustical purposes as described in this specification shall be silicone or one of the 
non-setting sealants indicated below:

Acoustical Sealant D.A.P
BR-96 Pecora
Acoustical Sealant Tremco
Acoustical Sealant U.S.G.

PART 3 - EXECUTION

3.1 APPLICATION

A. General:

1. Refer to SECTION 2 - PRODUCTS of this specification for vibration isolation devices 
identified on the drawings or specified herein.

2. The static deflection of all isolators specified herein are the minimum acceptable 
deflections for the mounts under actual load.  Isolators selected solely on the basis of 
rated deflection are not acceptable and will be disapproved.
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3. Reference Section 230549 for seismic requirements.

B. Major Equipment:

1. Unless otherwise shown or specified, all floor-mounted major equipment shall be set on 
4” high concrete housekeeping pads.  See architectural or structural drawings for details.

2. Types and minimum static deflections of vibration isolation devices for major equipment 
items shall be as scheduled on the drawings or specified hereunder.

3. Flexible duct connections shall be installed at all fan unit intakes, fan unit discharges, and 
wherever else shown on the drawings.

4. Flexible pipe connections shall be installed at all pipe connections to vibration-isolated 
equipment in the positions shown on the drawings.

5. Thrust restraints shall be installed on all floor-mounted fans developing 4” or more of 
static pressure, all suspended fans developing 2” or more static pressure, and wherever 
else called for on the drawings.

6. Snubbers shall be installed as called for on the drawings.

C. Miscellaneous Mechanical Equipment:

1. Miscellaneous pieces of mechanical equipment such as converters, pressure reducing 
stations, dryers, strainers, storage tanks, condensate receiver tanks, and expansion tanks 
which are connected to isolated piping system shall be vibration isolated from the 
building structure by Type NP or Type HN isolators (selected for 0.1” static deflection) 
unless their position in the piping system requires a higher degree of isolation as called 
for under Pipe Isolation.

D. Pipes:

1. All chilled water, condenser water, heating water, drain and engine exhaust piping that is 
connected to vibration-isolated equipment shall be isolated from the building structure 
within the following limits:
a. Within mechanical rooms.
b. And within 50’ total pipe length of connected vibration-isolation equipment 

(chillers, pumps, air handling units, pressure reducing stations, etc.):
2. Piping shall be isolated from the building structure by means of vibration isolation 

mounts, resilient pipe guides, and resilient penetration sleeve/seals.
3. Isolators for the first three support points adjacent to connected equipment shall achieve 

one half the specified static deflection of the isolators supporting the connected 
equipment.  When the required static deflection of these isolators is greater than ½” Type 
FSN or HSN isolators shall be used.  When the required static deflection is less than or 
equal to ½”, Type FN or HN isolators shall be used.  All other pipe support isolators 
within the specified limits shall be either Type FN or HN achieving at least ¼” static 
deflection.

4. Where lateral support of pipe risers is required within the specified limits, this shall be 
accomplished by use of resilient lateral supports.

5. Pipes within the specified limits that penetrate the building construction shall be isolated 
from the building structure by use of resilient penetration sleeve/seals.

6. Provide flexible pipe connections on all piping connected to all isolated equipment and 
wherever shown on the drawings.
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3.2 INSTALLATION OF VIBRATION ISOLATION EQUIPMENT

A. General:

1. Locations of all vibration isolation devices shall be selected for ease of inspection and 
adjustment as well as for proper operation.

2. Installation of vibration isolation equipment shall be in accordance with the 
manufacturer’s instructions.

B. Isolation Mounts:

1. All vibration isolators shall be aligned squarely above or below mounting points of the 
supported equipment.

2. Isolators for equipment with bases shall be located on the sides of the bases, which are 
parallel to equipment shaft unless this is not possible because of physical constraints.

3. Locate isolators to provide stable support for equipment, without excess rocking.  
Consideration shall be given to the location of the center of gravity of the system and the 
location and spacing of the isolators.  If necessary, a base with suitable footprint shall be 
provided to maintain stability of supported equipment, whether or not such a base is 
specifically called to herein.

4. If a housekeeping pad is provided, the isolators shall bear on the housekeeping pad and 
the isolator base plates shall rest entirely on the pad.

5. Hanger rods for vibration-isolated support shall be connected to structural beams or 
joists, not the floor slab between beam joists.  Provide suitable intermediate support 
members as necessary.

6. Vibration isolation hanger elements shall be positioned as high as possible in the hanger 
rod assembly, but not in contact with the building structure, and so that the hanger 
housing may rotate a full 360º about the rod axis without contacting any object.

7. Parallel running pipes may be hung together on a trapeze, which is isolated from the 
building.  Isolator deflections must be the greatest required by the provisions for pipe 
isolation for any single pipe on the trapeze.  Do not mix isolated and non-isolated pipes 
on the same trapeze.

8. Pipes, ducts and equipment shall not be supported from other pipes, ducts and equipment.
9. Resiliently isolated pipes, ducts and equipment shall not come in rigid contact with the 

building construction or rigidly supported equipment.
10. The installed and operating heights of equipment vibration-isolated with Type FSNTL 

isolators shall be identical.  Limit stops shall be out of contact during normal operation.  
Adjust isolators to provide ¼” clearance between the limit stop brackets and the isolator 
top plate, and between the travel limit nuts and travel limit brackets.

11. Adjust all leveling bolts and hanger rod bolts so that the isolated equipment is level and 
in proper alignment with connecting ducts or pipes.

C. Bases:

1. No equipment unit shall bear directly on vibration isolators unless its own frame is 
suitably rigid to span between isolators and such direct support is approved by the 
equipment manufacturer.  This provision shall apply whether or not a base frame is called 
for on the schedule.  In the case that a base frame is required for the unit because of the 
equipment manufacturer’s requirements and is not specifically called for on the 
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equipment schedule, a base frame recommended by the equipment manufacturer shall be 
provided at no additional expense.

2. Unless otherwise indicated, there is to be a minimum operating clearance of 1” between 
inertia bases or steel frame bases and the floor beneath the equipment.  Position isolator 
mounting brackets and adjust isolators so that the required clearance is maintained.  The 
clearance space shall be checked by the Contractor to ensure that no construction debris 
has been left to short circuit or restrict the proper operation of the vibration isolation 
system.

D. Flexible Duct Connections:

1. Sheet metal ducts and plenum opening shall be squarely aligned with the fan discharge, 
fan intake, or adjacent duct section prior to installation of the flexible connection, so the 
clear length is approximately equal all the way around the perimeter.  Flexible duct 
connections shall not be installed until this provision is met.  There shall be no metal-to-
metal contact between connected sections, and the fabric shall not be stretched taut.

E. Flexible Pipe Connections:

1. Install flexible pipe connections in strict accordance with the manufacturer’s instructions.

F. Restraints:

1. Snubbers shall be adjusted to clear the equipment base and to provide lateral restraint 
during on-off cycling, but be out of contact during normal operation of the equipment.

2. Thrust restraints shall be attached at the centerline of thrust and symmetrically on each 
side of the unit.  The two rods of the thrust restraint shall be axially aligned.  This may 
require modified brackets or standoffs.  The body of the thrust restraint shall not come in 
contact with the connected elements.  Thrust restraints shall be adjusted to constrain 
equipment movement to the specified limit.

G. Resilient Penetration Sleeve/Seals:

1. Maintain an airtight seal around the penetrating element and prevent rigid contact 
between the penetrating element and the building structure.  Fit the sleeve tightly to the 
building construction and seal airtight on both sides of the construction penetrated with 
acoustical sealant.
a. At minimum, provide resilient penetration seals at all Mechanical, Equipment and 

Fan Room Penetrations.

3.3 ISOLATOR SCHEDULE
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Air Handling
Units

FSN (Note 1) 1.5 Thrust restraints if 
internally isolated.

Rooftop Air
Handling Units

BC-1 1.5 BC-1

Inline Fans HSN 2
Fan Coil Units (Note 2) (Note 2)
Chillers FNC 0.35 Slab on Grade 
Pumps (Inline) HSN 0.75
Pumps
(Basemount)

BIB (Note 3) 1.5 

Cooling Tower FSNTL 2.5
Boiler FN 0.35
Utility Fans FSNTL 2

Notes:

1. External isolator may be omitted if units have internally isolated fans and no other 
rotating or reciprocating components.

2. Isolators for fan coil units should be either HSN with 0.75” minimum static deflection or 
be equivalent to Mason Industries Type HN with 0.35” minimum static deflection.

3. For slab-on-grade installations isolators are not required.  Refer to Section
23 21 23.

END OF SECTION 230548
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PART 1 - GENERAL

1.1 WORK INCLUDED

A. Locate, select, design, and install seismic restraints for all mechanical systems.  Include 
restraints for ductwork, piping and equipment.

1.2 CODES, STANDARDS

A. Comply with the requirements of the 2015 International Mechanical Code. 

B. Refer to, and comply with, the seismic design data on structural drawing sheet S100.

C. Design seismic restraint systems for Seismic Design Category listed on sheet S100..

1.3 SUBMITTALS

A. Submit manufacturer’s data for all manufactured restraints.

B. Submit shop drawings for all fabricated restraints.

C. Show restraint type and location on the sheet metal and piping shop drawings.

D. Provide an affidavit signed by a registered Washington, DC structural engineer certifying that 
all mechanical systems requiring such have been properly engineered and designed for 
applicable Seismic Design Category.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Design Basis:  Mason

1. Other Acceptable Manufacturers:
a. California Dynamics Corporation
b. M.W. Sausse and Company, Inc.
c. Vibration Mounting and Controls, Inc.
d. Kinetics
e. Vibro-Acoustics
f. By prior approval
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PART 3 - EXECUTION

3.1 GENERAL NOTES FOR BRACING OF DUCTS

A. Details shown in the Guidelines provide a lateral bracing system.  A typical vertical support 
system conforming to the standards must also be used.  However, where bracing occurs, the 
required vertical angle may replace a typical vertical support.  This includes a trapeze vertical 
supporting system.

B. Brace all rectangular ducts 6 sq. ft. of area and larger.  Brace all round ducts 38” in diameter 
and larger.

C. Transverse bracing to occur 30’ - 9” o.c. maximum.  (Except rectangular ducts 61” and larger in 
either direction may be braced at 32’ - 0” o.c.)  Transverse bracing shall be installed at each 
duct turn and at each end of a duct run.

D. Longitudinal bracing shall occur at 60’ - 9” o.c. maximum.  Transverse bracing for one duct 
section may also act as longitudinal bracing for a duct section connected perpendicular to it, if 
the bracing is installed within four feet of the intersection of both ducts and bracing is sized for 
the larger duct.  Duct joints shall conform to SMACNA duct construction standard.  All joints in 
duct sections shall provide a positive fastening together of the section.

E. No bracing is required if the top of duct is suspended 12” or less from the supporting structural 
member and attached to top of duct.

F. A group of ducts may be combined in a larger size frame using the overall dimensions with total 
maximum weight for selection of the framing members.

G. Walls (including gyp-board non-bearing partitions) which have ducts running throughout them 
may replace a typical transverse brace.  Provide solid blockings around duct penetration at stud 
wall construction.

H. Ducts and pipes not braced shall be installed with a 6” minimum clearance to vertical ceiling 
hanger wires.

I. All sheet metal for bracing to be F(y) = 33 ksi.

J. Minimum U.S. Standards gauge for sheet metal for bracing to be as follows:

16 gauge  (0.0598 inch)
14 gauge  (0.0747 inch)
12 gauge  (0.1046 inch)

K. It is the responsibility of the Contractor to ascertain that an appropriate size device be selected 
for each individual piece of equipment.

3.2 GENERAL NOTES FOR BRACING OF PIPES

A. These Guidelines are not intended for the seismic design of the piping.  Piping shall be designed 
with consideration given to the dynamic properties of the piping and the structure.
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B. Bracing details, support details, schedules and notes listed in the Guidelines apply to all types of 
pipe and all types of joints.

1. Brace all pipes 2½” diameter and larger:

EXCEPTIONS

a. Brace all piping 1¼” and larger located in boiler rooms, mechanical equipment 
rooms and refrigeration machinery rooms.  Bracing requirements for pipes less 
than 2½” in diameter shall be the same as for 2½” pipes in all other locations.

b. Brace all fuel gas and oil piping, 1” and larger.
c. Seismic braces may be omitted:

1) When the top of the pipe is suspended 12” or less from the supporting 
structure member and the pipe is suspended by an individual hanger.

2) On all piping ¾” and smaller.
2. Details shown in the Guidelines provide a lateral bracing system.  A typical vertical 

support system conforming to the above standard must also be used.
a. Vertical Piping

1) Attachment - Vertical piping shall be secured at sufficiently close intervals 
to keep the pipe in alignment and carry the weight of the pipe and contents.  
Stacks shall be supported at their bases and if over 2 stories in height at each 
floor by approved metal floor clamps.

2) Screwed pipe (I.P.S.) shall be supported at not less than every other story 
height.

3) Copper tubing - copper tubing shall be supported at each story for piping 
1½” and smaller in diameter.

4) Pipes of other approved material shall be supported in accordance with their 
approved installation standards.

b. Horizontal Piping
1) Supports - Horizontal piping shall be supported at sufficiently close 

intervals to keep it in alignment and prevent sagging.
2) Screwed pipe - Screwed pipe (I.P.S.) or flanged pipe shall be supported at 

approximately 10 foot intervals.
3) Copper tubing - Copper tubing shall be supported at approximately 6 foot 

intervals for tubing 1½” and smaller in diameter and 10 foot intervals for 
tubing 2” and larger in diameter.

4) Pipes of other approved materials shall be supported in accordance with 
their approved installation standards.

3. Provide transverse bracings at 40’ - 0” o.c. maximum unless otherwise noted in the 
Guidelines.

4. Provide longitudinal bracings at 80’ - 0” o.c. maximum unless otherwise noted in the 
Guidelines.  When thermal expansion or contraction is involved, provide longitudinal 
bracings at anchor points.  The longitudinal braces and the connections must be capable 
of resisting the force induced by expansion and contraction.

5. Transverse bracing for one pipe section may also act as longitudinal bracing for the pipe 
section connected perpendicular to it, if the bracing is installed within 24” of the elbow or 
tee of similar size.

6. For threaded piping the flexibility may be provided by the installation of swing joints.  In 
welded or solder joint piping the flexibility shall be provided by expansion loops or 
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manufactured flexible connectors.  For piping with manufactured ball joints select length 
of piping offset using “Seismic Drift” in place of “Expansion Per Joint Manufacturers” 
selection table.  Seismic Drift = 0.015 ft. per foot of height.

7. Do not use branch lines to brace main lines.
8. Trapeze hangers may be used.  Provide flexibility in joints where pipes pass through 

building seismic or expansion joints, or where pipes pass through building seismic or 
expansion joints, or where rigidly supported pipes connect to equipment with vibration 
isolators.

9. A rigid piping system shall not be braced to dissimilar parts of a building or two 
dissimilar building systems that may respond in a different mode during an earthquake.  
Examples:  Wall and a roof; solid concrete wall and a metal deck with Lightweight 
concrete fill.

10. Provide large enough pipe sleeves through walls or floors to allow for anticipated 
differential movements.

11. A vertical pipe risers, wherever possible, support the weight of the riser at a point or 
points above the center of gravity of the riser.  Provide lateral guides at the top and 
bottom of the riser, and at intermediate points not to exceed 30’ - 0” on center.

12. Cast iron pipe of all types, glass pipe and nay other pipe joined with a shield and clamp 
assembly where the top of the pipe is 12” or more from supporting structure shall be 
braced on each side of a change in direction of 900 or more.  Riser joints shall be braced 
or stabilized between floors.

13. For gas piping, the bracing details, schedules and notes may be used except that 
transverse bracing shall be at 20’ - 0” o.c. maximum and longitudinal bracing at 40’ - 0” 
o.c. maximum.  Also 1”, 1¼”, 1½”, and 2” diameter pipes shall be braced the same as 
2½” diameter pipe in the schedule.  (No bracing is required for pipes ¾” diameter and 
smaller).

14. Proprietary bracing systems approved by OSA may be used in lieu of the braces shown in 
the details.

C. The seismic bracing and support of fire protection piping is not part of the bluelines.  Such 
piping shall be braced in accordance with NFPA 13 and 14 as applicable.

D. It is the responsibility of the user of the contractor to ascertain that an appropriate size device be 
selected for each individual piece of equipment.

E. Essential facilities or life safety equipment.  “Essential facilities” mentioned in the Guidelines 
are those structures or buildings which must be safe and useable for emergency purposes after 
an earthquake in order to preserve the health and safety of the general public.

3.3 GENERAL NOTES FOR EQUIPMENT RESTRAINTS

A. Mechanical Equipment Anchorages such as bolts, expansion anchors, screws, etc., shall comply 
with the force level requirements of the above standards as well as the International Building 
Code.  

B. Restraining Devices shall be designed to conform with the force level requirements of A above.

C. Restraining Devices must be placed on all sides of the equipment base.
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D. It is the entire responsibility of the Equipment Manufacturer to design his equipment so that the 
strength and anchorage of the internal components of the equipment exceeds the force level 
used to restrain and anchor the unit itself to the supporting structure.

E. It is the responsibility of the Mechanical Contractor to ascertain and assure that an appropriate 
size device be selected for each piece of equipment (including whole unit restraints for 
internally braced equipment).

END OF SECTION 230549
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PART 1 - GENERAL

1.1 SUBMITTALS

A. Submit manufacturer’s product data on the following:

1. Plastic Pipe Markers and method of application.
2. Engraved Plastic Laminate Sign.

B. LEED:

1. Adhesives and Sealants:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standard: South Coast Air Quality Management 
District (SCAQMD) Rule #1168, July 1, 2005 and Green Seal Standard for 
Commercial Adhesives GS-36, October 19, 2000.

2. Low-Emitting Paints and Coatings:
a. Submit product data or other published information verifying the VOC (Volatile 

Organic Compound) content is less than or equal to the allowable VOC content 
established by the governing standards: Green Seal Standard GS-11, Paints, First 
Edition, May 20, 1993; Green Seal Standard GC-03, Anti-Corrosive Paints, 
Second Edition, January 7, 1997; South Coast Air Quality Management District 
(SCAQMD) Rule 1113, Architectural Coatings, January 1, 2004.

PART 2 - PRODUCTS

2.1 GENERAL

A. Except as otherwise indicated, provide manufacturer’s standard products.

B. Where more than a single type is specified for an application, selection is Installer’s option, but 
provide a single selection for each application.

2.2 PLASTIC PIPE MARKERS (TYPE A)

A. Provide manufacturer’s standard pre-printed, flexible or semi-rigid, permanent, color-coded, 
plastic-sheet pipe markers, complying with ANSI A13.1.

B. For Pipes Less Than Six Inches (including insulation if any):  Provide full-band pipe markers, 
extending 360º around pipe at each location, fastened by one of the following methods:

1. Snap-on application of pre-tensioned semi-rigid plastic pipe marker.
2. Adhesive lap joint in pipe marker overlap.
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3. Taped to pipe (or insulation) with color-coded plastic adhesive tape, not less than ¾” 
wide; full circle at both ends of pipe marker, tape lapped 1-½”.

C. For Pipes Six Inches and Larger (including insulation if any):  Provide either full-band or strip-
type markers, but not narrower than 3 x letter height, taped to pipe (or insulation) with color-
coded plastic adhesive tape, not less than 1-½” wide; full circle at both ends of pipe marker, 
tape lapped 3”.

D. Lettering:  Manufacturer’s pre-printed wording which conforms to contract document system 
descriptions.

E. Arrows:  Print each pipe marker with arrows indicating direction of flow, either integrally with 
piping system service lettering or as a separate unit of plastic (to accommodate both directions).

2.3 STENCILING (TYPE B)

A. Using a color contrasting to the surface to identify, spray or brush paint through neatly cut 
stencils.

B. Lettering shall conform to wording on contract documents.  Size shall be in accordance with 
ANSI A13.1.

2.4 BACKGROUND COLOR AND STENCILING (TYPE C)

A. In addition to the requirements above, paint a background color band in accordance with 
ANSI A13.1.

2.5 VALVES TAGS

A. Plastic Valve Tags:  Provide manufacturer’s standard solid white plastic valve tags with printed 
black enamel lettering, with piping system abbreviation in approximately 3/16” high letters and 
sequenced valve numbers approximately 3/8” high, and with 5/32” hole for fastener..

2.6 VALVE SCHEDULE

A. Provide schedule for each piping system, as defined on the drawings, and below, typewritten 
and reproduced on 8-½” x 11” bond paper.

B. Tabulate valve number, piping system, system legend (as shown on tag), location of valve 
(room or space), and variations for identification (if any).

C. Provide piping schematic for each system as defined below in Part 3.

D. In addition to mounted copies, furnish extra copies for maintenance manuals as specified.

E. Valve Schedule Frames:  For each page of the valve schedule, provide a glazed frame, with 
screws for removable mounting on masonry walls.

2.7 ENGRAVED PLASTIC-LAMINATE SIGNS
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A. General:  Provide engraving stock melamine plastic laminate, 1/16” thick, black with white core 
(letter color).

B. Fastening:

1. Screws
2. Rivets
3. Permanent Adhesive

C. Lettering and Graphics:

1. Coordinate names, abbreviations and other designations used in the mechanical 
identification work, with the corresponding designations shown, specified or scheduled in 
the construction documents.

2. In addition, for heating or cooling units and exhaust fans, identify area served.

PART 3 - EXECUTION

3.1 GENERAL

A. Where identification is to be applied to surfaces which require insulation, painting or other 
covering or finish, install identification after completion of covering and painting.

B. Install identification prior to installation of acoustical ceilings and similar removable 
concealment.

3.2 DUCTWORK IDENTIFICATION

A.   Identify air supply, return, exhaust, intake and relief ductwork with stenciled signs 
and arrows, showing ductwork service and direction of flow, in black or white, whichever 
provides most contrast with ductwork color.

B.   In each space where ductwork is exposed, or concealed only by removable ceiling 
system, locate signs near points where ductwork originates or continues into concealed 
enclosures (shaft, underground or similar concealment), and at 50’ spacing along exposed runs.

C.   Provide stenciled or plastic laminate type signs on each duct or equipment 
mounted access door in ductwork and housings, indicating the purpose of the access (to what 
equipment) and other maintenance and operating instructions, and appropriate safety and 
procedural information.

3.3 PIPING SYSTEM IDENTIFICATION

A. General:  Install pipe markers on piping of the following systems and include arrows to show 
normal direction of flow.  

1. Domestic water piping (hot, cold, tempered; 120º hot, 180º hot, hot water recirculating, 
etc.).

2. Plumbing vent and sanitary (above grade) piping.
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3. Storm piping.
4. Heating water piping (supply and return).
5. Chilled water piping (supply and return).
6. Natural gas piping, (indicate pressures).
7. Condenser water (supply and return).
8. Refrigerant piping (suction, liquid, hot gas bypass).
9. Compressed air piping (indicate pressure).
10. Boiler system piping (make-up, condensate, vent, chemical treatment).
11. Deionized water piping.
12. Fire protection.  See Section 21 10 00 for required nomenclature and spacing of labels.
13. Any other piping system as indicated on the drawings, or as required to match existing.

B. Locate pipe markers and color bands as follows wherever piping is exposed to view in occupied 
spaces above accessible ceilings, in accessible maintenance spaces, including chases, and above 
ceiling:

1. Near each valve and control device.
2. Near each branch, excluding short take-offs for fixtures and terminal units.  Mark each 

pipe at branch, where there could be a question of flow pattern.
3. Near locations where pipes pass through walls, floors, or ceilings, or enter non-accessible 

enclosures.
4. Near major equipment items and other points of origination and termination.
5. Spaced intermediately at maximum spacing of 50’ along each piping run.
6. Within 6’ of access doors above otherwise non-accessible ceilings and chases.

C. Type:

1. Normally exposed to view - Type A or C.
2. Normally concealed from view - Type B.

3.4 VALVE IDENTIFICATION

A. Provide valve tag on every valve, cock and control device in each piping system; exclude check 
valves, valves within factory fabricated equipment units, plumbing fixtures faucets, hose bibs, 
and shut-off valves at plumbing fixtures, HVAC terminal devices and similar rough-in 
connections of end-use fixtures and units.  List each tagged valve in valve schedule for each 
piping system.

B. Mount framed valve schedules with piping schematics where directed by Architect.  

C. Identify each valve tagged on as-built drawings.

3.5 MECHANICAL EQUIPMENT IDENTIFICATION

A. Install an engraved plastic laminate sign on or near each scheduled item of mechanical 
equipment.

B. Provide engraved plastic laminate nameplate on every new piece of equipment not already 
provided with one in accordance with Section 23 05 02 of the specifications.
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C. Identify area served, if applicable.

3.6 NON-POTABLE WATER IDENTIFICATION

A. Provide an engraved plastic laminate sign.

1. Legend:  “Non-Potable Water”.
2. Location:  At each outlet of piping downstream of backflow preventer, (e.g. Boiler Room 

hose bibb).

END OF SECTION 230553
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PART 1 - GENERAL

1.1 RESPONSIBILITY

A. The Balancing Contractor shall be a sub-contractor, directly working for the General 
Contractor.

B. The Balancing Contractor shall not be a sub-contractor of any other Division 21, 22 or 23 
Contractor.

1.2 QUALITY ASSURANCE

A. Qualification:

1. Work shall be done by a firm certified by the National Environmental Balancing Bureau 
(NEBB), or the Associated Air Balance Council (AABC), or the firm shall have 
technicians certified by the “National Training Fund Sheet Metal & Air Conditioning 
Industry”.

2. The firm shall be an independent testing and balancing form specializing in testing and 
balancing of environmental systems.

3. The firm shall have an experience record of not less than five (5) years experience in the 
TAB industry.

B. Industry Standards:  Comply with the following:

1. HVAC Systems-Testing, Adjusting, Balancing published by Sheetmetal and Air 
Conditioning Contractors National Association, Inc. (SMACNA).

2. Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems 
published by National Environmental Balancing Bureau.  (NEBB).

3. ASHRAE Systems Handbook.  Testing, Adjusting and Balancing.

C. Registration:  Work shall be done under the supervision of a professional engineer registered in 
District of Columbia.  Engineer shall be available for all meetings and interpretation of all 
materials in the report.

D. Pre-qualification of TAB Contractor.

1. The firm must have experience and qualifications satisfactory to the consulting 
mechanical engineer and must be accepted by him prior to bidding.

2. Firms desiring approval to provide work under this section shall submit a booklet 
indicating procedures and data forms that they would use in the performance of the work.

3. Submittals shall be in accordance with Section 200101.
4. Only firms which have been approved by the mechanical engineer prior to bid date may 

provide work under this section.
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PART 2 - PRODUCTS

2.1 PRODUCTS (Not applicable)

PART 3 - EXECUTION

3.1 GENERAL

A. Sequence work to commence after completion of system and start-up procedures and schedule 
completion of work before Substantial Completion of Project.

B. Examine the installed work and conditions under which testing is to be done to ensure that work 
has been completed, cleaned and is operable.

C. Notify the Contractor in writing of conditions detrimental to the proper completion of the test-
adjust-balance work.

1. Do not proceed with the work until unsatisfactory conditions have been corrected.
2. Provide Engineer/Architect with a copy of the notification.

D. Adjust air flows and heating water systems to within 10% of values shown.  Adjust chilled 
water systems to within 5% of values shown.  If design flows cannot be obtained within 
specified limits the Balancing Contractor will perform the following (at the minimum):

1. Measure and record major pressure drops in the system.
2. Consult with the Engineer and Installer as required.
3. Upon receiving written directions to proceed and after any corrections are performed, re-

balance affected portion of system.

E. Optimization:  Work closely with the Section 23 09 00 contractor to optimize setpoints.

1. Establish the minimum air static pressure or water differential pressure for variable or 
bypass flow system.

2. Establish the position of minimum outside air dampers, damper/valve and sequencing 
relays.

F. Calibration:  Be responsible for calibration of flow measurement devices used as input to the 
temperature control system.  All air systems flow measurement stations including VAV 
terminals shall be calibrated against a pitot tube traverse or air diffuser capture hood.  Balancing 
contractor shall assure accuracy of all flow measurement devices or shall report on their failure 
to be accurate.

G. Patch holes in insulation, ductwork and housings, which have been cut or drilled for test 
purposes, in a manner recommended by the original Installer.
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H. Make all final readings for each system at the same time, and after all adjustments have been 
made.

I. Mark equipment settings, including damper control positions, balancing cocks, circuit setters, 
valve indicators, fan speed control settings and similar controls and devices, to show final 
settings at completion of test-adjust-balance work.

1. Mark with paint or other suitable permanent identification material.

J. Check all new thermal overloads.

1. Identify improperly protected equipment in report.

3.2 AIR SYSTEMS

A. Scope:  All air systems are to be balanced.

B. Before any adjustments are made, check for:

1. Dirty filters, coils, or air intakes
2. Duct leakage
3. Filter leakage
4. Damper leakage, or blockage
5. Equipment vibrations
6. Correct damper operation

C. Simulate a pressure drop across filters equal to that when 50% loaded with dust.

1. Check fan motor amps with clean filters and simulated loaded filters, and report.

D. Procedure:

1. Measure and report the following for all supply, return, exhaust, and outside air systems:
a. Individual air inlets and outlets.
b. Pitot traverses of main supply, return, exhaust and outside air ducts.
c. Rotating valve or velocity grid traverse of coils or filters.
d. Plot operating point on fan curve.  Include compensation for effects of altitude and 

inlet vanes.
2. Above measurements shall be made with system in normal, full load condition.

a. Systems with economizers shall be measured at minimum outside air and 100% 
outside air.

b. Systems with 100% outside air capability or evaporative cooling sections shall be 
measured at maximum outside air.

c. VAV systems shall be measured at the zone level at maximum air condition, and at 
the main at the system diversity condition.

3. Make main duct traverses or coil/filter traverses and report operation at all other 
operating conditions (as applicable).
a. Economizer operation
b. Unoccupied mode
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c. Smoke evacuation mode
d. Pre-cool mode
e. Fail over mode
f. Two-speed fans
g. All VAV terminals driven to maximum position

4. Set fan speed such that under no condition will the motor exceed the service factor rating 
when operating in any of the above possible modes.

5. Measure fan motor amps in each of the above possible operating modes 
(clean filters).

E. Adjust Air Systems to provided proper air pressure relationships as shown by relative air 
quantities or as indicated on the drawings.

F. Adjust distribution system for uniform space temperatures free from objectionable drafts and 
noise.

1. Division 233300 to provide orifice plates or dampers where required.

G. Exchange sheaves and belts as required to adjust the rpm of all fans so they handle specified air 
quantity.

H. Set minimum outside air quantities.

3.3 DOMESTIC WATER SYSTEM

A. Scope:  Balance all domestic hot water and hot water re-circulation systems.

B. Before any adjustments are made:

1. Check temperature control device operation (mixing valves, external temperature control 
devices, etc.)

2. Check rotation of pumps.
3. Adjust pressure reducing valves.
4. Verify proper operation of ASME pressure and temperature relief valves.

C. Using flow meters, adjust the quantity of water circulated by each pump and the flow in each 
branch of the hot water re-circulation systems.

3.4 HYDRONIC SYSTEMS

A. Scope:  Balance all hydronic systems.

B. Before any adjustments are made:

1. Check temperature control valve operation.
2. Check pump rotation.
3. Adjust pressure reducing valve.
4. Remove any roughing strainer screens in systems.
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C. Using system flow meters, adjust the quantity of fluid handled by each pump and supplied to 
each coil, piece of radiation, heat exchanger, cross-over bridge, bypass, etc., to meet design 
requirements.

D. Procedure:

1. Measure and report all hydronic and domestic water recirculation systems by all of the 
below means which are applicable.
a. System, pump, branch, or terminal flow measuring stations.
b. Terminal or heat exchanger pressure drop, compare to submittal data.
c. Plot operating point on pump curve.  Include compensation for effects of 

temperature, viscosity and density.
2. Above measurements to be made and reported at full heating/cooling load.

a. For 3-way valve terminals/heat exchangers set bypass flow to equal coil flow.
b. For primary/secondary systems, set crossover/bridle to have constant flow at all 

conditions.

3.5 DETAILED REQUIREMENTS

A. Measure, adjust and report the following:

1. Fans:
a. Inlet and outlet pressure
b. Air flow
c. Fan speed
d. Motor amps and KW

2. Ductwork Systems:
a. Air flow at each inlet and outlet.
b. Blade angles at all adjustable diffusers.
c. Filter pressure drop.
d. Outside air percentage at minimum and maximum setting.
e. Air flow at supply, return, outside air and exhaust mains to determine total air 

flow.
3. Coils:

a. Air flow.
b. Inlet and outlet air static pressure.
c. Inlet and outlet air temperature.
d. Water flow.
e. Inlet and outlet water pressure.
f. Inlet and outlet water temperature.
g. Kw draw on electric coils.

4. Pumps:
a. Water flow
b. Inlet and outlet pressure
c. Motor amps and KW

5. Radiation and Convectors:
a. Inlet and outlet water temperature
b. Air temperature (room)
c. Water flow
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6. Heating and Domestic Hot Water Boiler(s):  Check at full fire.
a. Inlet and outlet water temperatures
b. Water flow
c. Stack temperatures
d. Gas pressure and cubic feet of gas per hour Percent CO2 and O2
e. Combustion efficiency
f. If boiler is equipped for variable firing rates, include data for a. through e. for 

maximum and minimum firing rates.
g. Manufacturer’s start-up report may be substituted if all above measurements are 

included.
7. Cabinet Heaters, Unit Heaters:

a. Entering air temperature
b. Leaving air temperature
c. Inlet and outlet water temperature
d. Water flow

8. Unit Ventilators:
a. cfm
b. Entering air temperature
c. Leaving air temperature
d. Inlet and outlet water temperature
e. Water flow
f. Outside air percentage

9. Air-Cooled Condensing Units:
a. Ambient temperature
b. Suction and discharge pressure
c. Oil pressure
d. Compressor amps and KW
e. Fan amps and KW

10. Packaged Air Conditioning Units:
a. Perform tests for individual components present in units in accordance with 

specific requirements above.
b. At full heat:  (Check at minimum outside air):

1) EAT
2) LAT

c. At full cooling:  (Check at minimum outside air):
1) EAT (DB/WB)
2) LAT (DB/WB)
3) Ambient temperature
4) Suction and discharge pressures
5) Oil pressure
6) Compressor amps and KW

11. Furnaces and Gas Fired Heaters:
a. Air flow
b. Inlet and outlet temperature
c. Inlet and outlet static pressure
d. Gas pressure
e. Flue temperature
f. Fan amps and voltage

12. Chillers:
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a. Inlet and outlet water temperature and pressure
b. Water flow
c. Suction pressure
d. Compressor amps and KW

13. Cooling tower:
a. Inlet air wet bulb
b. Entering and leaving water temperatures
c. Water flow
d. Fan amps and voltage

14. Heat Exchangers:
a. Cooler fluid inlet and outlet temperatures
b. Cooler fluid flow
c. Warmer fluid inlet and outlet temperatures
d. Warmer fluid flow

3.6 REPORT

A. Provide a general information sheet listing:

1. Instruments used:
a. Most recent calibration date.

2. Method of balancing.
3. Altitude correction.
4. Manufacturer’s performance data for all air devices used.

B. Provide data sheets for all equipment, including motors and drives, listing:

1. Make
2. Size
3. Serial number
4. Capacity Rating
5. Amperage
6. Voltage input
7. Thermal heater size for each motor
8. Operating speed of driver and driven devices
9. Any additional pertinent performance data

C. Include design and final values for all items listed in Detailed Requirements, and totals for each 
system.

D. Provide data sheets showing:

1. Air flow at each inlet and outlet
2. Instrument used
3. Velocity reading
4. Manufacturer’s free area factors

E. Provide recap sheet with explanation for each device not meeting specified performance.
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F. Provide a set of prints with equipment, inlets and outlets marked to correspond to data sheets.

3.7 VERIFICATION

A. Upon completion of the TAB work the balancing firm shall demonstrate fluid flow quantities 
indicated in a preliminary TAB report.

1. The TAB representative shall be a member of the same team used during the original 
testing.

2. Equipment used during the random testing shall be the same equipment used during the 
original testing.

3. The system or equipment being verified shall be in the same operating mode as during 
the original TAB test.

4. Up to 10% of the air readings shall be re-tested.  Ninety percent (90%) of the re-tested 
readings must be within tolerances of the specifications.

5. Up to 10% of the balanced heating hydronic component readings shall be re-tested.  
Ninety percent (90%) of the re-tested readings must be within tolerances of the 
specifications.

6. Up to 20% of the balanced chilled water component readings shall be re-tested.  Ninety 
percent (90%) of the re-tested readings must be within tolerances of the specifications.

7. Whenever system verifications do not meet these specifications the entire system shall be 
re-balanced and rechecked.

3.8 COMMISSIONING

A. Reference Section 23 08 00 for commissioning scope.

B. Provide all necessary personnel, tools and equipment to comply with the commissioning scope.

END OF SECTION 230593
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SECTION 28 3111  

DIGITAL, ADDRESSALBLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

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

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Fire-alarm control. 
2. Digital Voice Commend Center/Unit. 
3. System printer. 
4. Manual fire-alarm boxes. 
5. Smoke detectors. 
6. Heat detectors. 
7. Notification appliances. 
8. Remote annunciators. 
9. Addressable interface devices. 
10. Digital alarm communicator transmitter. 

B. Related Sections: 
1. Division 1 in its entirety  
2. Section 087100, “Door Hardware” 
3. Section 211313, “Fire Suppression Sprinklers” 
4. Division 23, Section for air handling systems. 
5. Division 26, Sections for basic electrical requirements; conductors and cables; raceways 

and boxes; and wiring devices. 
6. Section 281300, “Access Control System” 

1.3 DEFINITIONS 

A. AHJ:  Authorities Having Jurisdiction. 

B. Approved:  Unless otherwise stated, materials, equipment or submittals approved by the Owner, 
Engineer, and AHJ.   

C. CO:  Contracting Officer. 

D. FM:  Factory Mutual. 

E. Furnish:  Supply materials.   

F. Engineer:  JVP Engineers, P.C. 

G. FM Approved:  Materials or equipment approved by Factory Mutual and included in the most 
recent edition of the FM Approval Guide. 

H. Install:  Install materials, mount and connect equipment or assemblies. 
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I. Provide:  Furnish, install and connect. 

J. LED:  Light-emitting diode. 

K. NICET:  National Institute for Certification in Engineering Technologies. 

L. UL:  Underwriters Laboratories, Inc. 

M. UL Listed:  Materials or equipment listed by Underwriters Laboratories and included in the most 
recent edition of the UL Fire Protection Equipment Directory. 

1.4 SYSTEM DESCRIPTION 

A. Noncoded, UL-certified point-addressable system, with multiplexed signal transmission, 
dedicated to fire-alarm service only. 

1.5 PERFORMANCE REQUIREMENTS 

A. Provide labor, materials, and equipment for a complete and fully functional fire detection and 
emergency voice/alarm communication system as outlined in these specifications and shown on 
the drawings.  The Contractor shall be responsible for compliance with the entire project 
specifications as well as the following guidelines.  

B. The system shall be an active/interrogative type system where each addressable device is 
repetitively scanned, causing a signal to be transmitted to the main fire alarm control panel 
(FACP) indicating that the device and its associated circuit wiring is functional. Loss of this 
signal at the main FACP shall result in a trouble indication as specified hereinafter for the 
particular input. 

C. The facility shall have an emergency voice alarm communication system.  Digitally stored 
message sequences shall notify the building occupants that a fire or life safety condition has 
been reported.  The fire alarm system shall also support emergency manual voice 
announcement capability, and shall include provisions for the system operator to override 
automatic messages.     

D. The guidelines are not intended to be all-inclusive and do not limit or define the Contractor's 
Scope of Work.  The work includes the following: 
1. Provide a fire alarm system design including drawings showing system coverage and 

other required elements for compliance with NFPA and all applicable codes. 
2. Provide design submissions to the Engineer and AHJ for review. 
3. Provide smoke detectors above all fire alarm panels (including remote power supplies), in 

elevator machine rooms, elevator lobbies, electrical/telecom rooms, and as otherwise 
indicated on the drawings.   

4. Provide audible (digital voice) notification coverage throughout the building.  Install 
additional audible notification appliances as required by the AHJ. 

5. Provide visual notification coverage in areas indicated on the drawings and all other 
public and/or common areas as required by the AHJ. 

6. Provide remote annunciator panels as indicated on the drawings.  
7. Provide remote power supplies and amplifiers as necessary to serve all devices shown 

on the drawings.   
8. Provide conduit, wiring and system installation. 
9. Coordinate core drilling and firestopping locations with the general contractor. 
10. Paint all exposed conduits and back boxes installed in common/public areas.  Conduits 

and junction boxes shall be painted to match the adjacent finish. 
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11. Provide dedicated 120V power emergency circuit(s) for fire alarm system panels. 
12. Provide coordination of the work with other trades. 
13. Provide on-site project supervision. 
14. Provide the services of a factory-trained NICET Level III Certified Service Technician to 

coordinate and supervise the installation, adjustments and tests of this work, including 
connections and terminations within the FACP and programming the FACP. 

15. Provide permits, fees, and other charges required for the work. 
16. Prepare record documents, operating and maintenance instructions, and training of 

Owner's personnel. 
17. Perform fire alarm system pre-testing prior to final system acceptance testing. 
18. Perform final system acceptance testing, including megger tests, loop resistance tests, 

and functional pre-testing of all fire alarm system components. 
19. Provide warranty of equipment and labor. 

1.6 SEQUENCE OF OPERATION 

A. See Fire Alarm Event Matrix on Drawings. 

1.7 SUBMITTALS 

A. General Submittal Requirements: 
1. Submittals shall be submitted and approved by the AHJ and Engineer.  
2. Refer to Division 1 for basic information relating to submittal requirements. Partial 

submittals will not be acceptable and will be returned without review. Before any work is 
commenced, the submittal must be approved by the Engineers and AHJ. 

3. Shop Drawings shall be prepared by persons with the following qualifications: 
a. Trained and certified by manufacturer in fire-alarm system design. 
b. Fire protection engineer registered in the State of Maryland or NICET-certified fire-

alarm technician, Level III minimum. 
c. Licensed or certified by the AHJ.   

B. Product Data:  Provide product data for all materials to be utilized.   

C. Fire Alarm Shop Drawings:  Include plans, elevations, sections, details, and attachments to 
other work. 
1. Provide point-to-point wiring diagrams showing the points of connection and terminals 

used for all electrical field connections in the system, including all interconnections 
between the equipment or systems that are supervised or controlled by the system. 
Diagrams shall show all connections from field devices to the FACP and remote fire 
alarm control units, initiating circuits, switches, relays, end of line resistors, shield 
termination and terminals. Typical wiring diagrams are not acceptable. 

2. Provide point-to-point wiring diagrams showing all internal panel wiring connections and 
jumper positions. 

3. Provide isometric drawing showing device locations, terminal cabinet locations, and all 
circuit layouts for all floors. 

4. System shall be design with 3-D modeling software consistent with the project 
requirements. 

5. Provide a complete description of the system operation, including a sequence of 
operations matrix. 

6. Provide a complete list of device addresses and corresponding messages. 
7. Include annotated catalog data showing manufacturer's name, model, voltage, and 

catalog numbers for all equipment and components. 
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8. Provide complete battery calculations showing total standby power and total alarm power 
required to meet the specified system performance. A complete list of current 
requirements during normal, supervisory, trouble, and alarm conditions for each system 
component shall be submitted with the calculations. 

9. Provide complete voltage drop calculations to show that adequate voltage for proper 
operation is delivered to all visual signaling devices. 

10. Provide complete riser diagrams indicating the wiring sequence of all devices and their 
connections to the control equipment. Provide a color code schedule for the wiring. 

11. Provide floor plans showing the location of all devices and equipment. 
12. Provide data to indicate that each circuit is loaded to not more than 75-percent of 

maximum capacity. 
13. Provide data on each circuit to indicate that there is at least 25-percent spare capacity for 

notification appliances and modules, 25-percent spare capacity for initiating devices and 
modules. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 1 
Section "Operation and Maintenance Data," include the following: 
1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter 

in NFPA 72. 
2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 

Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 
3. Record copy of site-specific software. 
4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 

the same name and include the following: 
a. Frequency of testing of installed components. 
b. Frequency of inspection of installed components. 
c. Requirements and recommendations related to results of maintenance. 
d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 
6. Abbreviated operating instructions for mounting at fire-alarm control unit. 
7. Copy of NFPA 25. 

F. Software and Firmware Operational Documentation – For all software and firmware associated 
with the fire alarm system, provide the following: 
1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with data 

files. 
3. Device address list. 

1.8 OPERATION AND MAINTENANCE MANUALS 

A. General: Provide operation and maintenance manuals not less than 30-days prior to the final 
acceptance testing of the entire system and after the preliminary testing has been completed. 
The manuals shall be used during the instruction period hereinafter specified. Provide six (6) 
bound copies of an Operation and Maintenance Manual. The manual shall include an index, 
copies of all approved shop drawings and submittal materials, and a complete parts list of all 
components. The manual shall also include, for each item, the manufacturer's name, the serial 
number of the part, an ordering number, if appropriate, and a physical and electrical description 
of the part. Following the acceptance test, drawings and submittal materials shall be updated as 
necessary to reflect as built conditions. 
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B. Record Drawing Software: Provide two (2) sets of compact discs containing CAD based 
drawings in DXF format of all as built drawings and schematics. 

C. Fire Alarm Program: Maintain a disk copy of the fire alarm program in the fire alarm control 
panel for the duration of the acceptance test period. 

1.9 AS BUILT DRAWINGS 

A. General: Prepare and submit to the engineer six (6) sets of detailed "AsBuilt Drawings”. The 
drawings shall be prepared on uniform sized sheets not less than 30-inches by 42-inches. 
These drawings shall be submitted within 2-weeks after the final acceptance test of the system. 
The drawings shall show the system as installed, including all deviations from both the project 
drawings and the approved shop drawings. The drawings shall include the following information: 
1. The exact locations and installation details of the installed equipment and address of 

each addressed device and zone. 
2. The address of each addressed device and zone. 
3. The installed wiring and color coding and wire tag notifications for the exact locations of 

all installed equipment. 
4. Locations of each End-of-Line Resistor, End-Of-Line Device and fault circuit isolator. 
5. Complete wiring diagrams showing connections between all devices and equipment, both 

factory and field wired. Include a riser diagram and drawings showing the asbuilt location 
of all devices and equipment. Specific point-to-point interconnections between all 
equipment and internal wiring of the equipment shall be shown. Typical point-to-point 
wiring diagrams are not acceptable. 

6. Layout of the remote annunciator panel and complete passive graphic floor plans. 

B. Record Drawing Software: Provide two (2) CD containing AutoCAD Release 2007 based record 
drawings of all as built drawings and schematics. The Contractor shall show the equipment and 
addresses associated with each device or zone, as listed in Items 1through 6, above, on a 
separate layer of AutoCAD. 

1.10 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified for installation of all equipment 
required for this Project.  Installation shall be accomplished by an electrical contractor with a 
minimum of 5-years of documented experience in installation of fire alarm systems.  The Owner 
may reject any proposed installer who cannot show evidence of such qualifications. 

B. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from 
single source from single manufacturer.   

C. 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. 

D. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL or UL-listed alarm 
company. 

1.11 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864 (9th edition) listing. 

B. Technical Support:  Beginning from date of final acceptance and approval, provide software 
support for two years. 
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C. Upgrade Service:  Update software to latest version prior to final acceptance testing.  Install and 
program software upgrades that become available within two years from date of final 
acceptance and approval.  Upgrading software shall include operating system.  Upgrade shall 
include new or revised licenses for use of software. 
1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 

Owner to upgrade computer equipment if necessary. 

1.12 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Smoke Detectors:  Four (4) of each type installed.   
2. Heat Detectors:  Two (2) of each type installed.   
3. Detector Bases:  Four (4) of each type installed. 
4. Manual Pull Stations:  Four (4) of each type installed. 
5. Interface Module:  Four (4) of each type installed. 
6. Audible and Visual Notification Appliances: Four (4) of each type installed. 
7. Keys and Tools:  Four (4) extra sets for access to locked and tamperproofed 

components. 
8. Fuses:  Four (4) of each type installed.   

B. Parts Guarantee: The Contactor shall agree to furnish replacement parts at the same price as 
parts furnished under this Contract for a period of 3 years after acceptance of the system, with a 
maximum inflation rate of 10 percent yearly not to exceed the parts normal retail price. 

1.13 WARRANTY 

A. The Contractor shall guarantee labor, materials and equipment provided under this contract 
against system defects for a period of two (2) years after the date of final acceptance of this work 
by the Owner. 

B. Service shall be provided by the equipment supplier during the guarantee period seven (7) days a 
week including holidays and shall be responded to within four (4) hours after notification.  All repairs 
shall be performed within twenty-four (24) hours after notification. 

C. Should the Contractor fail to comply with the above requirements, the Owner will then have the 
option to make the necessary repairs and back charge the Contractor without any loss of warranty 
or guarantee as provided by the contract. 

D. Any warranty which is in conflict with the above will not be acceptable. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide a fire alarm system 
from the following manufacturers: 
 
1. Edwards: a UTC Building & Industrial Systems Company. 
2. Fire Control Instruments, Inc.; a Honeywell company. 
3. Fire Lite Alarms; a Honeywell company. 
4. Gamewell; a Honeywell company. 
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5. Notifier; a Honeywell company. 
6. Siemens Building Technologies, Inc.; Fire Safety Division. 
7. Silent Knight; a Honeywell company. 
8. SimplexGrinnell LP; a Tyco International company. 

2.2 EQUIPMENT AND MATERIAL, GENERAL: 

A. All equipment and components shall be new, and compatible with the associated manufacturers 
listed in Section 2.1 above. The materials, appliances, equipment and devices shall be tested 
and listed by a nationally recognized approvals agency for use as part of a protected premises 
protective signaling (fire alarm) system. The authorized representative of the manufacturer of 
the major equipment, such as control panels, shall be responsible for the satisfactory installation 
of the complete system. 

B. All equipment and components shall be installed in strict compliance with each manufacturer's 
recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, 
schematics, physical equipment sizes, etc. before beginning system installation. Refer to the 
riser/connection diagram for all specific system installation/termination/wiring data. 

C. All equipment shall be attached to walls and ceiling/floor assemblies and shall be held firmly in 
place. Fasteners and supports shall be adequate to support the required load. 

D. Cabinet: Install control panel components in cabinets large enough to accommodate all 
components and also to allow ample gutter space for interconnection of all panels as well as all 
field wiring. The enclosure shall be identified by an engraved laminated phenolic resin 
nameplate. Lettering on the nameplate shall say FACP and shall not be less than1-inch high. 
Provide prominent rigid plastic or metal identification plates for all lamps, circuits, meters, fuses 
and switches. The cabinet shall be provided in a sturdy steel housing, complete with backbox, 
hinged steel door with cylinder lock, display viewing windows, and surface mounting provisions. 
The enclosure shall be factory finished in baked enamel. 

E. Silencing Switches: Provide an alarm silence switch at the FACP that will silence the audible 
notification appliances but not affect the visual notification appliance or FACP indicator. Provide 
trouble and supervisory silencing switch that will silence the audible trouble and supervisory 
signal, but not extinguish the visual indicator. This switch shall be overridden upon activation of 
a subsequent alarm 

2.3 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by the following devices: 
1. Manual pull stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 
1. Operate alarm notification appliances on the floor of alarm origin, floor above, and floor 

below. 
2. Identify alarm at fire-alarm control panel and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Release fire and smoke doors normally held open. 
5. Release normally secured doors for building egress. 
6. Activate voice/alarm communication system. 
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7. Elevator smoke detectors shall recall elevators to primary or alternate recall floors and 
initiate illumination of the in-cab fireman’s hat.  Lobby smoke detectors shall cause the 
hat to become continuously illuminated.  Elevator machine room and shaft smoke 
detectors shall cause the fireman’s hat to intermittently flash.   

8. Initiate elevator power shunt trip (elevator heat detector only).   
9. Record events in the system memory. 

C. Supervisory signal initiation shall be initiated by the following devices: 
1. Valve supervisory switch. 
2. High/low-air-pressure switch of dry pipe sprinkler systems. 
3. Elevator power shunt-trip supervision. 
4. Duct smoke detectors. 
5. Generator run and fault conditions. 

D. Supervisory signal shall initiate the following actions: 
1. Identify supervisory signal at the fire alarm control panel and remote annunciators.   
2. Transmit supervisory signal to the remote alarm receiving station. 
3. Initiate shutdown of associated air handling unit and where indicated, close combination 

fire/smoke dampers (duct smoke detectors only). 
4. Record events in system memory. 

E. System trouble signal initiation shall be by the following devices and actions: 
1. Open circuits, shorts, and grounds in fire alarm circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 
3. Loss of primary power at fire-alarm control panel. 
4. Ground or a single break in fire-alarm control panel internal circuits. 
5. Abnormal ac voltage at fire-alarm control panel. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

F. Trouble signal shall initiate the following actions: 
1. Identify trouble signal at the fire alarm control panel and remote annunciators.   
2. Transmit trouble signal to the remote alarm receiving station. 
3. Record events in system memory. 

G. System Trouble and Supervisory Signal Actions:  Initiate local notification appliance and 
annunciate at fire-alarm control panel and remote annunciators.   

2.4 FIRE-ALARM CONTROL PANEL 

A. General Requirements for Fire-Alarm Control Panel: 
1. Field-programmable, microprocessor-based, modular, power-limited design with 

electronic modules, complying with UL 864 and listed and labeled by an NRTL. 
a. System software and programs shall be held in flash electrically erasable 

programmable read-only memory (EEPROM), retaining the information through 
failure of primary and secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event recorder. 
2. Addressable initiation devices that communicate device identity and status. 

a. Smoke sensors shall additionally communicate sensitivity setting and allow for 
adjustment of sensitivity at fire-alarm control unit. 

3. Addressable control circuits for operation of mechanical equipment. 
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B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at 
fire-alarm control unit and addressable system components including annunciation and 
supervision.  Display alarm, supervisory, and component status messages and the 
programming and control menu. 
1. Display:  Liquid-crystal type, 4 lines of 40 characters, minimum. 
2. Keypad:  Arranged to permit entry and execution of programming, display, and control 

commands and to indicate control commands to be entered into the system for control of 
smoke-detector sensitivity and other parameters. 

C. Elevator Recall/Shunt Trip: 
1. Smoke detectors at the following locations shall initiate automatic elevator recall and 

activate the in-cab flashing/continuously illuminated fireman’s hat. 
a. Elevator lobby smoke detectors except the lobby detector on the designated floor. 
b. Smoke detector in elevator machine rooms and shafts.   

2. Elevator lobby detectors located on the designated recall floors shall initiate automatic 
recall and be programmed to move the cars to the alternate recall floor. 

3. Heat detectors located within the elevator machine rooms and freight elevator shafts shall 
initiate power shunt trip of associated elevators.   

D. Door Controls:  Door hold-open devices that are controlled by smoke detectors at doors in fire 
rated partitions/walls shall be connected to fire-alarm system. 

E. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable 
smoke detectors for adjustment, display their current status and sensitivity settings, and change 
those settings.  Allow controls to be used to program repetitive, time-scheduled, and automated 
changes in sensitivity of specific detector groups.  Record sensitivity adjustments and 
sensitivity-adjustment schedule changes in system memory. 

F. Voice/Alarm Signaling Service:   
1. UL listed (864) audio paging/evacuation multiplex voice control system in accordance with 

referenced codes and standards.  This system shall be manufactured by the same 
manufacturer as the main fire alarm system.  The control system shall be modular in design, 
electrically supervised and mounted in the fire command center. 

2. The audio control panel shall include, but not be limited to, the following modules and 
functions: 
a. A paging microphone module.  This shall include a panel mounted, coiled cord, hand 

held microphone with "push to talk" switch.   
b. A voice message module with manufacturer’s standard voice message. 

3. System normal operating power shall be 120 volt AC supplied from the local emergency 
power panel.  The system power supply shall be equipped with a battery charger that will 
maintain the entire voice system and amplifier system for 24 hours after the loss of normal 
operating power.  The stand-by batteries shall be capable of operating the entire voice 
system for 30 minutes at the end of the 24-hour period. 

4. Audio power amplifiers shall be provided remotely where required.  The power amplifiers 
shall be sized to provide for required speakers, plus 25 watts for future expansion.  All 
amplifiers shall be electrically supervised and be UL listed for fire alarm signaling use. 

5. The amplifiers shall be listed to UL Standard 1711 and designed to normally operate from a 
120 VAC emergency power circuit and 24 VDC provided by the voice control panel standby 
batteries. 

6. Provide digital voice message read-only memory voice message units to provide the 
automatic voice messages required. 

G. System Bypass Switches/Buttons:   
1. A dedicated switch/button shall be provided for each of the desired functions: 
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a. Disabling the audio notification devices. 
b. Disabling the visual notification devices. 
c. Bypass HVAC shutdown. 
d. Bypass elevator recall. 
e. Bypassing security door (electric locks) unlocking. 

 
2. Bypass switches/buttons shall be modular in design, electrically supervised and mounted in 

the FACP. 
3. Activation of any bypass switches/buttons shall send a trouble signal to the FACP. 
4. Resetting the FACP shall not change the state of these switches/buttons. 
5. Bypass switches/button shall not require the use of a key or tool to operate. 

H. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating 
devices, notification appliances, signaling line circuits, trouble signals, and supervisory signals 
shall be powered by 24-V dc source. 

I. Secondary Power:  24-V dc supply system with sealed lead calcium batteries, automatic battery 
charger, and automatic transfer switch. 

J. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass 
cover in a stainless-steel or aluminum frame.  Include interpretation and describe appropriate 
response for displays and signals.  Briefly describe the functional operation of the system under 
normal, alarm, and trouble conditions. 

2.5 AUDIO AMPLIFIERS 

A. The Audio Amplifiers will provide Audio Power for distribution to speaker circuits. 

B. Multiple audio amplifiers may be mounted in a single enclosure. 

C. The audio amplifier shall include an integral power supply.   

D. Adjustment of the correct audio level for the amplifier shall not require any special tools or test 
equipment. 

2.6 AUDIO MESSAGE GENERATOR (PRERECORDED VOICE)/SPEAKER CONTROL 

A. Each initiating zone or intelligent device shall interface with an emergency voice communication 
system capable of transmitting a prerecorded voice message to all speakers in the building. 

B. Actuation of any alarm initiating device shall cause a prerecorded message to sound over the 
speakers. Pre- and post-message tones shall be supported.  

C. A built-in microphone shall be provided to allow paging through speaker circuits. 

2.7 CIRCUITS 

A. Fire alarm circuitry type shall be as follows: 
1. Fire Alarm System Network Pathway: Class B. 
2. Initiating Device Circuits:  Class B. 
3. Notification Appliance Circuits:  Class B. 
4. Audio Notification Speaker Circuits:  Class B. 
5. Signaling Line Circuits:  Class B. 
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B. Fire alarm conductor size shall be as follows, unless otherwise specified by the manufacturer: 
1. Initiating Device Circuits:  18 AWG minimum. 
2. Notification Appliance Circuits:  14 AWG minimum. 
3. Audio Notification Speaker Circuits:  14 AWG minimum.   
4. Signaling Line Circuits:  18 AWG minimum.   
5. 120 VAC Power Circuits:  12 AWG minimum.   

2.8 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be 
finished in red with molded, raised-letter operating instructions in contrasting color; shall show 
visible indication of operation; and shall be mounted on recessed outlet box.  If indicated as 
surface mounted, provide manufacturer's surface back box (in matching color). 
1. Double-action mechanism requiring two actions to initiate an alarm pull-lever type, with 

integral addressable module arranged to communicate manual-station status (normal, 
alarm, or trouble) to fire-alarm control panel. 

2. Stations which require the replacement of any portion of the device after activation (e.g. 
glass rods) are not permitted. 

3. Station Reset:  Key-operated switch. 

2.9 SMOKE DETECTORS 

A. General Requirements for Smoke Detectors: 
1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 
4. Base Mounting:  Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for 
connection to building wiring. 

5. Self-Restoring:  Detectors do 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. 

7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable 
type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire-alarm control panel. 

8. Alarm Verification: System shall have alarm verification capability for smoke detectors. 

B. Photoelectric Smoke Detectors: 
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 
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2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with 
the supplied detector. 

4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied. 

2.10 HEAT DETECTORS 

A. General Requirements for Heat Detectors:  Comply with UL 521. 

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F or a 
rate of rise that exceeds 15 deg F per minute unless otherwise indicated. 
1. Mounting:  Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 

2.11 VISIBLE NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Connected to notification appliance signal 
circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for 
system connections. 
1. Combination Devices:  Factory-integrated audible and visible devices in a single-

mounting assembly, equipped for mounting as indicated and with screw terminals for 
system connections. 

B. Visible Notification Appliances:  Visual notification appliances shall consist of the following (no 
substitutions shall be permitted): 
1. Visual Only Device (Wall-Mount) – Cooper Wheelock Model RSS-24MCW-FW. 

a. Mounting: Wall mounted device.  All devices in finished areas shall be flush-
mounted.  Where required to be surface-mounted, use manufacturer’s surface-
mount color-matched backbox.   

b. Flashing shall be in a temporal pattern, synchronized with other units within field of 
view. 

c. Strobe Leads:  Factory connected to screw terminals. 
d. Mounting Faceplate:  Factory finished, white with red “FIRE” lettering.   

2. Combination Audible/Visual Device (Wall-Mount) – Cooper Wheelock Model E70-
24MCW-FW. 

 
a. Mounting: Wall mounted device.  All devices in finished areas shall be flush-

mounted.  Where required to be surface-mounted, use manufacturer’s surface-
mount color-matched backbox.   

b. Flashing shall be in a temporal pattern, synchronized with other units within field of 
view. 

c. Strobe Leads:  Factory connected to screw terminals. 
d. Mounting Faceplate:  Factory finished, white with red “FIRE” lettering.   
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2.12 AUDIBLE NOTIFICATION APPLIANCES 

A. Voice/Tone Notification Appliances shall consist of the following (no substitutions shall be 
permitted): 
1. Speakers 

 
a. Range:  Rated 1/8 to 8 W. 

 
b. Mounting :  Flush mounted with ceiling. 

 
c. Matching Transformers:  Tap range matched to acoustical finished environment of 

speaker location. 
 

d. Factory finished white metal grille. 

2.13 REMOTE ANNUNCIATOR 

A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, 
supervisory, and trouble indications.  Manual switching functions shall match those of fire-alarm 
control unit, including acknowledging, silencing, resetting, and testing.   
1. Mounting:  Flush cabinet, NEMA 250, Type 1.   

B. Display Type and Functional Performance:  Alphanumeric display and LED indicating lights 
shall match those of fire-alarm control unit.  Provide controls to acknowledge, silence, reset, and 
test functions for alarm, supervisory, and trouble signals. 

2.14 ADDRESSABLE INTERFACE DEVICE 

A. Monitor Module:  Microelectronic monitor module, NRTL listed for use in providing a system 
address for alarm-initiating devices for wired applications with normally open contacts. 
1. Integral Relay:  Where required, capable of providing a direct signal to initiate an auxiliary 

function. 

B. Control Module:  Microelectronic control module with relay, NRTL listed for use in performing an 
intended function for fire alarm systems and wired with normally closed contacts.    

2.15 UNIVERSAL DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote monitoring station and 
shall comply with UL 632 and be listed and labeled by an NRTL.  All fire alarm signals are 
transferred to the campus monitoring station via internet protocol (IP). 

B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically send and receive alarm, supervisory, and trouble signals to 
the campus Monitoring Station (Dispatcher).  When contact is made with central station(s), 
signals shall be transmitted. 

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following: 
1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
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4. Manual test report function and manual transmission clear indication. 
5. Communications failure with monitoring station. 

D. Digital data transmission shall include, but not be limited to the following: 
1. Address and description of the alarm-initiating device. 
2. Address of supervisory-initiating device. 
3. Address of trouble signal. 
4. Loss of ac supply or power. 
5. Low battery. 
6. Abnormal test signal. 
7. Communication bus failure. 

E. Secondary Power:  Integral rechargeable battery and automatic charger.  Secondary power 
shall be capable of operating the system under quiescent load for 24 hours and then an 
additional alarm load of 30 minutes.   

F. Self-Test:  Conducted automatically every 24 hours with report transmitted to monitoring station. 

2.16 GRAPHIC ANNUNCIATOR PANEL 

A. Graphic Annunciator Panel: Mounted in an aluminum frame with nonglare, minimum 3/16-inch-
thick, clear acrylic cover over graphic representation of the facility.  Graphic representation 
shall, at a minimum, include building footprint, stairs, elevators, and zone designations.  
Proposed layouts shall be approved by the Owner and Architect prior to fabrication. 

1. Comply with UL 864. 
2. Operating voltage shall be 24-V dc provided by a local 24-V power supply provided with 

the annunciator. 
3. Include built-in voltage regulation, reverse polarity protection, RS 232/422 serial 

communications, and a lamp test switch. 
4. Surface mounted in a NEMA 250, Type 1 cabinet, with key lock and no exposed screws 

or hinges. 
5. Graphic representation of the facility shall be a CAD drawing at 1/8-inch per foot scale or 

larger. 
6. Provide a red LED for each zone and alarm device type near the approximate location of 

the device on the graphic floor plan. 
7. Provide an orange (amber) LED for each zone and supervisory device near the 

approximate location of the device on the graphic floor plan. 
8. Provide a yellow LED for indication of trouble conditions.   
9. Provide green LED’s for indication of power supervision.   

Annunciator shall include all LED’s and control switches required by the authority having 
jurisdiction 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72 for installation of fire-alarm equipment. 
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B. The system shall be installed under the supervision of a qualified, trained, NICET (minimum 
Level III) Certified manufacturer’s representative.  The system shall be demonstrated to perform 
all of the functions as specified. 

C. Equipment Mounting:  Wall-mount all fire alarm control panels.  Install fire-alarm control panels 
with tops of cabinets not more than 72 inches above the finished floor.   

D. Electric Power: Provide primary power for the FACP from an emergency AC power circuit 
serving the building. Power shall be 120-volt AC service, transformed through a two-winding, 
isolation type transformer and rectified to low voltage DC for operation of all circuits and 
devices. Provide a separate NEMA 1 "General Purpose Enclosure" for the circuit breaker. The 
circuit breaker enclosure shall be painted red, marked "FACP", and provide with a lockable 
handle or cover. 
1. For all other fire alarm panels in the building, dedicated 120 VAC power (from an 

emergency circuit) shall be connected to each fire alarm control panel and power supply 
panel. 

2. No fire alarm system 120 VAC primary power circuit shall be loaded beyond 80% of the 
circuit’s rated capacity. 

3. Design load connected to any power supply/standby battery shall not exceed 80% of its 
rated capacity. 

E. Conductor Terminations: No specific color coding is required for any circuit; however, labeling of 
any circuit at terminal blocks in terminal cabinets, FACP, and remote fire alarm control units 
shall be provided at each conductor connection. Each conductor or cable shall have a shrink-
wrap label to provide a unique and specific designation. Each terminal cabinet, FACP and 
remote fire alarm control unit shall contain a laminated drawing which indicates each conductor, 
its label, circuit and terminal. The laminated drawing shall be neat, using 12 point lettering 
minimum size, and mounted within each cabinet, panel or unit so that it does not interfere with 
the wiring or terminals. 

F. All conductors shall be solid copper, unless the manufacturers installation instructions 
specifically require otherwise. Shielded wiring shall be utilized where recommended by the 
manufacturer. For shielded wiring, the shield shall be grounded at only one point, which shall be 
in or adjacent to the FACP 

G. All system wire sizes shall be as determined suitable by the manufacturer and incompliance 
with the National Electric Code, but shall not be smaller than as specified herein. 
1. Wire size shall be sufficient to prevent voltage drop problems. Circuits operating at24-

volts DC shall not operate at less than 21.6-volts. Circuits operating at any other voltage 
shall not have a voltage drop exceeding 10-percent of nominal voltage 

H. All wiring shall be installed to National Electric Code and the State of Maryland Electrical Code 
standards. 

I. Install all conductors in rigid metal conduit or electrical metallic tubing. The use of flexible 
conduit not exceeding 6-feet in length shall be permitted in initiating device circuits. Run conduit 
or tubing concealed unless specifically shown otherwise on the drawings. Conduit in 
mechanical, electrical, and telephone rooms that do not have a finished ceiling shall be run 
exposed. Conduit fill shall not exceed NEC limitations. Provide conduit marking tape at each 
conduit end and at 20-foot intervals in all accessible areas. Use (RWC) type tape (red and white 
checkered), only. 

J. Smoke or Heat Detector Spacing: 
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1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for smoke-detector spacing. 

2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for heat-detector spacing. 

3. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 
ceiling areas shall be determined according to Appendix A in NFPA 72. 

4. HVAC:  Locate detectors not closer than 3 feet from air-supply diffusers or return-air 
openings. 

5. Lighting Fixtures:  Locate detectors not closer than 12 inches from any part of a lighting 
fixture. 

K. Duct Smoke Detectors:   
1. Comply with NFPA 72 and IMC.   
2. Install sampling tubes so they extend the full width of the duct.   
3. Upon detection, duct detector shall shut down the associated air handling unit (through 

an interface module) and close associated damper through via relay modules, where 
applicable.      

L. Heat Detectors in Elevator Machine Rooms:  Coordinate temperature rating and location with 
sprinkler rating and location. 

M. Exterior Audible Notification Appliance:  Provide a weather-proof audible notification appliance 
at the exterior of the building.  This exterior audible appliance shall sound upon sprinkler water 
flow.   

N. Remote Alarm Indicators:  Install near each smoke detector (including duct-type) and each 
sprinkler water-flow switch and valve-tamper switch that is not readily visible from normal 
viewing position. 

O. Notification Appliances:  Install all fire alarm notification appliances as shown on the drawings.  
Wall-mounted strobes and combination speaker/strobes shall be installed with the bottom of the 
device at 80 inches above the finished floor.   

P. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

3.2 CONNECTIONS 

A. Make addressable connections with a supervised interface device to the following devices and 
systems.  Install the interface device less than 3 feet from the controlled device or circuit.  The 
following devices include, but are not limited to connections for: 
1. Air handling unit shutdown. 
2. Elevator recall and shunt trip. 
3. Held-open or secured doors. 

B. For fire-protection systems related to doors in fire-rated walls and partitions, comply with 
requirements of IBC and NFPA 72.  Connect hardware and devices to fire-alarm system. 
1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this 

Section before making connections. 

3.3 FIRE ALARM CONTROL PANEL 

A. Locate the FACP where indicated on the drawings. Surface mount the enclosure with the top of 
the cabinet 6-feet above the finished floor or center the cabinet at 5-1/2-feet,whichever is lower. 
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All conductor terminations shall be labeled and a drawing containing all conductors, their labels, 
their circuits and their interconnection shall be permanently mounted in the FACP. 

3.4 REMOTE ANNUNCIATOR/LOCAL OPERATING CONSOLE (LOC) 

A. Locate the annunciator at location shown on the drawings. Surface mount the panel, with the 
top of the panel 6-feet above the finished floor or center the panel at 5-1/2-feet,whichever is 
lower. 

3.5 POWER SUPPLIES 

A. Dedicated primary 120 VAC power (from an emergency circuit) shall be connected to each fire 
alarm control panel and power supply panel. 

B. No fire alarm system 120 VAC primary power circuit shall be loaded beyond 80% of the circuit’s 
rated capacity. 

C. Design load connected to any power supply/standby battery shall not exceed 80% of its rated 
capacity. 

D. Provide surge suppression in accordance with NFPA 70 and 72.   

3.6 NAC PANELS 

A. NAC panels where provided shall include: 
1. A minimum of four (4) notification appliance circuits.  The modules shall be designed to 

meet the required Style Y configurations.   
2. A minimum of eight (8) amps total power output.   
3. Built-in strobe synchronization. 
4. Normal operating power for the NAC panel shall be 120 volt AC supplied from the 

nearest local power panel.  All circuits shall be protected by circuit breakers of proper 
size. 

5. Each NAC panel shall be provided with an emergency standby power system consisting of 
backup batteries.  Batteries shall be sealed lead-acid or gel cell of sufficient capacity to 
provide the necessary standby and alarm operation as required by the AHJ.  All 
calculations shall allow a minimum of 15% safety factor for battery degradation.  Battery 
calculations shall be performed by utilizing the maximum prescribed (by manufacturer) 
loading of the fire alarm panel. 

6. Each NAC panel shall accommodate all specified notification appliances.  In addition, 
each notification appliance circuit shall allow a 20% expansion of connected devices. 

3.7 CONDUIT 

A. Install all wiring in rigid electrical metallic tubing (EMT) conduit.   

B. Utilize ¾” minimum size EMT for all fire alarm cable installation.  Steel set-screw fittings or 
compression fittings shall be used for all fire alarm conduits. 

C. Metallic conduit shall be marked red every ten feet (via a band of 2-4” around the conduit), and 
all fire alarm junction boxes shall be painted red, except where required to match finishes as 
described in other parts of the construction documents. 
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3.8 JUNCTION BOXES 

A. Sectional boxes shall not be used. 

B. Each box shall be large enough to accommodate required splices and conduit in accordance 
with the NFPA 70. 

C. All box covers shall be painted red.   

D. UL listed terminal strips shall be provided for all wiring splices in junction boxes.  The use of wire 
nuts to make wiring splices in strictly prohibited.   

3.9 FIELD TERMINAL CABINETS (FTC) 

A. FTC shall be UL listed for use in fire alarm wiring systems. 

B. FTC minimum size shall be 12 inches by 12 inches by 4 inches with hinged lockable cover. 

C. FTC shall be painted red with "Fire Alarm Equipment" label on the cover. 

D. UL listed terminal strips shall be provided for all wiring splices in terminal boxes.  All terminals 
shall be permanently labeled.  The use of wire nuts to make wiring splices in the FTC is strictly 
prohibited. 

3.10 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  All circuits within fire alarm panels, 
power supply, amplifiers, junction boxes and field terminals shall be proper identified with labels.   

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.11 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system. 
1. Provide training to operating personnel in proper system operation and required user 

maintenance procedures. 
2. Provide two separate 4-hour training sessions for operating personnel.  These sessions 

are to cover proper operating and response procedures.  These instructions shall be 
sufficient to enable a previously untrained person to properly operate the system. 

3.12 TESTS 

A. Megger Tests: Prior to making any connections to panels or devices, all wiring shall be megger 
tested for insulation resistance, grounds, and/or shorts. Conductors with 300-voltrated insulation 
shall be tested at 250-volts DC, minimum. Conductors with 600-volt rated insulation shall be 
tested at 500-volts DC, minimum. Notify the Owner prior to conducting megger test to permit 
witnessing of the test. Test results shall be recorded for use at the final acceptance test. 

B. Loop Resistance Tests: Measure and record the resistance of each circuit with each pair of 
conductors in the circuit short-circuited at the farthest point from the circuit origin. Test results 
shall be recorded for use at the final acceptance test. 
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C. Preliminary Preliminary Testing: Conduct preliminary tests to ensure that all devices and circuits 
are functioning properly. Tests shall meet the requirements of Paragraph 3.93.13 “Minimum 
System Tests” of this section. After preliminary testing is complete, provide a letter certifying 
that the installation is complete and fully operable. The letter shall state that each initiating and 
indicating device was tested in place and functioned properly. The letter shall also state that all 
panel functions were tested and operated properly. The letter shall include the names and titles 
of the witnesses to the preliminary tests. The Contractor and an authorized representative from 
each supplier of equipment shall be in attendance at the preliminary testing to make necessary 
adjustments. The construction manager must be present at the preliminary test. Smoke detector 
shall not be tested with magnetic device. Real smoke simulator shall be used to test smoke 
detector. 

D. Final Testing: 
1. Notify the Owner in writing when the system is ready for final acceptance testing.  Submit 

request for test at least 15 calendar days prior to the test date. 
2. Contractor shall perform and complete tests per this Paragraph and Paragraph “Minimum 

System Tests” in accordance with the methods in NFPA 72. 
3. A final acceptance test will not be scheduled until the O&M Manuals are provided to the 

Owner and Engineer and the following are provided at the job site: 
a. Marked-up red line drawings of the system as actually installed. 
b. Megger test results. 
c. Loop resistance test results. 
d. Complete program printout including all input/output addresses. 

4. Following acceptance of the system, as built drawings and Operation and Maintenance 
(O&M) Manuals shall be delivered to the Onwer for review and acceptance. Provide final 
test certificates as required by NFPA 72. 

3.13 MINIMUM SYSTEM TESTS 

A. General: Test the system in accordance with the procedures outlined in Chapter 10 of NFPA 72 
and per Section 019113, “General Commissioning Requirements”. Additional required tests are 
as follows: 
1. Verify the absence of unwanted voltages between circuit conductors and ground. The 

tests shall be accomplished at the preliminary test with results available at the final 
system test. 

2. Verify that the control unit is in the normal condition as detailed in the manufacturer's 
operating and maintenance manual. 

3. Test each initiating and indicating device and circuit for proper operation and response at 
the control unit. 

4. Test the system for all specified functions in accordance with the Contract Drawings and 
specifications and the manufacturer's operating and maintenance manual. 

5. Test both primary power and secondary power. Verify, by test, the secondary power 
system is capable of operating the system for the time period and in the manner 
specified. 

6. Determine that the system is operable under trouble conditions as specified. 
7. Visually inspect all wiring. 
8. Test the battery charger and batteries. 
9. Verify that all software control and data files have been entered or programmed into the 

FACP. Hard copy records of the software shall be provided to the Owner. 
10. Verify that red-line drawings are accurate. 
11. Measure the current in circuits to assure there is the calculated spare capacity for the 

circuits. 
12. Measure voltage readings for circuits to assure that voltage drop is not excessive. 
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13. Disconnect the verification feature for smoke detectors during tests to minimize the 
amount of smoke or test gas needed to activate the detector 

14. Measure the voltage drop at the most remote appliance on each notification appliance 
circuit. 

15. Provide sound pressure level testing to demonstrate minimum audible notification 
signaling is provided in all public spaces. 

  END OF SECTION 
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes the following: 
1. Protecting existing trees and shrubs to remain. 
2. Removing existing trees, shrubs, groundcovers, plants and grass. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above- and below-grade site improvements. 
6. Disconnecting, capping or sealing, and removing site utilities. 
7. Temporary erosion and sedimentation control measures. 

B. Related Sections include the following: 
1. Division 01 Section "Temporary Facilities" for temporary utilities, temporary 

construction and support facilities, temporary security and protection 
facilities, and temporary erosion and sedimentation control procedures. 

2. Division 01 Section "Field Engineering" for verifying utility locations and for 
recording field measurements. 

3. Division 01 Section “Waste Management” for construction waste management 
and recycling requirements. 

4. Division 02 Section "Structure Demolition" for demolition of buildings, 
structures, and site improvements. 

5. Division 31 Section "Earth Moving" for soil materials, excavating, backfilling, 
and site grading. 

1.3 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, 
silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or 
red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other 
objects more than 2 inches in diameter; and free of subsoil and weeds, roots, toxic 
materials, or other nonsoil materials. 
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B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be 
protected during construction, and defined by the drip line of individual trees or the 
perimeter drip line of groups of trees, unless otherwise indicated. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil or other materials indicated to remain Owner's property, 
cleared materials shall become Subcontractor's property and shall be removed from 
Project site. 

1.5 SUBMITTALS

A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and 
plantings, adjoining construction, and site improvements that might be misconstrued as 
damage caused by site clearing. 

B. Record drawings, according to Division 01 Section "Project Record Documents," 
identifying and accurately locating capped utilities and other subsurface structural, 
electrical, and mechanical conditions. 

1.6 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Meetings." 

1.7 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction. 
2. Provide alternate routes around closed or obstructed traffic ways if required by 

authorities having jurisdiction. 

B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on 
Owner's premises where indicated. 

C. Utility Locator Service:  Subcontractor shall hire an independent utility locator service 
to verify all existing subsurface utility locations prior to the start of any demolition 
work.

D. Do not commence site clearing operations until temporary erosion and sedimentation 
control measures are in place. 
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PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in 
Division 31 Section "Earth Moving." 
1. Obtain approved borrow soil materials off-site when satisfactory soil materials are 

not available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction.

B. Locate and clearly flag trees and vegetation to remain or to be relocated. 

C. Protect existing site improvements to remain from damage during construction. 
1. Restore damaged improvements to their original condition, as acceptable to 

Owner.

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion 
and discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways, according to requirements of authorities having jurisdiction and the 
approved sediment and erosion control drawings. 

B. Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 

3.3 TREE PROTECTION 

A. Erect and maintain temporary fencing around tree protection zones before starting site 
clearing.  Remove fence when construction is complete. 
1. Do not store construction materials, debris, or excavated material within fenced 

area. 
2. Do not permit vehicles, equipment, or foot traffic within fenced area. 
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3. Maintain fenced area free of weeds and trash. 

B. Do not excavate within tree protection zones, unless otherwise indicated. 

C. Where excavation for new construction is required within tree protection zones, hand 
clear and excavate to minimize damage to root systems.  Use narrow-tine spading forks, 
comb soil to expose roots, and cleanly cut roots as close to excavation as possible. 
1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently 

redirected and covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches in diameter with an emulsified 

asphalt or other approved coating formulated for use on damaged plant tissues. 
4. Backfill with soil as soon as possible. 

D. Repair or replace trees and vegetation indicated to remain that are damaged by 
construction operations, in a manner approved by Architect. 
1. Employ an arborist, licensed in jurisdiction where Project is located, to submit 

details of proposed repairs and to repair damage to trees and shrubs. 
2. Replace trees that cannot be repaired and restored to full-growth status, as 

determined by Architect. 

3.4 UTILITIES

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

remaining services not previously disconnected by others. 

B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to 
provide temporary utility services according to requirements indicated: 
1. Notify Architect not less than seven (7) days in advance of proposed utility 

interruptions.
2. Do not proceed with utility interruptions without Architect's written permission. 

C. Excavate for and remove underground utilities indicated to be removed. 

D. Existing utilities may be abandoned in place if approved in writing by the Owner. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of 
new construction. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 

relocated. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 5 of 6 
   

SITE CLEARING  311000-5    

2. Cut minor roots and branches of trees indicated to remain in a clean and careful 
manner where such roots and branches obstruct installation of new construction. 

3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 
18 inches below exposed subgrade. 

4. Use only hand methods for grubbing within tree protection zone. 
5. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material unless further excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, 

and compact each layer to a density equal to adjacent original ground. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 
with underlying subsoil or other waste materials. 
1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, 

weeds, roots, and other waste materials. 

C. Stockpile topsoil materials away from edge of excavations without intermixing with 
subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent 
windblown dust. 
1. Do not stockpile topsoil within tree protection zones. 
2. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as necessary 
to facilitate new construction. 

B. Remove slabs, paving, curbs, gutters, foundations, slabs, footings and aggregate base as 
indicated.
1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 

length of existing pavement to remain before removing existing pavement.  Saw-
cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 

3.8 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished 
materials, and waste materials that cannot be recycled or reused including trash and 
debris, and legally dispose of them off Owner's property. 
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1. Separate recyclable materials produced during site clearing from other 
nonrecyclable materials.  Store or stockpile without intermixing with other 
materials and transport them to recycling facilities. 

END OF SECTION 
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SECTION 312319 - DEWATERING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. Section includes construction dewatering. 

B. Related Sections: 
1. Division 01 Section "Contract Requirements” and “Photographic Documentation" 

for recording preexisting conditions and dewatering system progress. 
2. Division 31 Section "Earth Moving" for excavating, backfilling, site grading, and 

for site utilities. 
3. Division 31 Section "Excavation Support and Protection" for shoring, bracing, 

and sheet piling of excavations. 
4. Division 33 Section "Subdrainage" for permanent foundation wall, underfloor, 

and footing drainage. 

1.3 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain 
dewatering system of sufficient scope, size, and capacity to control hydrostatic 
pressures and to lower, control, remove, and dispose of ground water and permit 
excavation and construction to proceed on dry, stable subgrades. 
1. Delegated Design:  Design dewatering system, including comprehensive 

engineering analysis by a qualified professional engineer registered in the District 
of Columbia, using performance requirements and design criteria indicated. 

2. Continuously monitor and maintain dewatering operations to ensure erosion 
control, stability of excavations and constructed slopes, that excavation does not 
flood, and that damage to subgrades and permanent structures is prevented. 

3. Prevent surface water from entering excavations by grading, dikes, or other 
means. 

4. Accomplish dewatering without damaging existing buildings, structures, and site 
improvements adjacent to excavation. 

5. Remove dewatering system when no longer required for construction. 

1.4 SUBMITTALS
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A. Shop Drawings:  For dewatering system.  Show arrangement, locations, and details of 
wells and well points; locations of risers, headers, filters, pumps, power units, and 
discharge lines; and means of discharge, control of sediment, and disposal of water. 
1. Include layouts of piezometers and flow-measuring devices for monitoring 

performance of dewatering system. 
2. Include a written plan for dewatering operations including control procedures to 

be adopted if dewatering problems arise. 

B. Delegated-Design Submittal:  For dewatering system indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed 
by the qualified professional engineer registered in the District of Columbia responsible 
for their preparation. 

C. Qualification Data:  For qualified Installer, land surveyor and professional engineer. 

D. Field quality-control reports. 

E. Other Informational Submittals: 
1. Photographs or Videotape:  Show existing conditions of adjoining construction 

and site improvements that might be misconstrued as damage caused by 
dewatering operations. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer that has specialized in design of 
dewatering systems and dewatering work. 

B. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning dewatering.  Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

C. Preinstallation Conference:  Conduct conference at Project site. 
1. Review methods and procedures related to dewatering including, but not limited 

to, the following: 
a. Inspection and discussion of condition of site to be dewatered including 

coordination with temporary erosion control measures and temporary 
controls and protections. 

b. Geotechnical report. 
c. Proposed site clearing and excavations. 
d. Existing utilities and subsurface conditions. 
e. Coordination for interruption, shutoff, capping, and continuation of utility 

services. 
f. Construction schedule.  Verify availability of Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays. 
g. Testing and monitoring of dewatering system. 
h. Protection of WASA facilities. 
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1.6 PROJECT CONDITIONS 

A. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary utility according to requirements indicated: 
1. Notify Owner no fewer than fourteen days in advance of proposed interruption of 

utility. 
2. Do not proceed with interruption of utility without Owner's written permission. 

B. Project-Site Information:  A geotechnical report has been prepared for this Project and 
is available for information only.  The opinions expressed in this report are those of 
geotechnical engineer and represent interpretations of subsoil conditions, tests, and 
results of analyses conducted by geotechnical engineer.  Owner will not be responsible 
for interpretations or conclusions drawn from this data. 
1. Make additional test borings and conduct other exploratory operations necessary 

for dewatering. 
2. The geotechnical report is referenced elsewhere in the Project Manual. 

C. Survey Work:  Engage a qualified land surveyor registered in the District of Columbia 
to survey adjacent existing buildings, structures, and site improvements, establishing 
exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and 
record existing elevations. 
1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log 

of surveyed elevations for comparison with original elevations.  Promptly notify 
Architect if changes in elevations occur or if cracks, sags, or other damage is 
evident in adjacent construction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by dewatering operations. 
1. Prevent surface water and subsurface or ground water from entering excavations, 

from ponding on prepared subgrades, and from flooding site and surrounding 
area. 

2. Protect subgrades and foundation soils from softening and damage by rain or 
water accumulation. 
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B. Install dewatering system to ensure minimum interference with roads, streets, walks, 
and other adjacent occupied and used facilities. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction.  
Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

C. Provide temporary grading to facilitate dewatering and control of surface water. 

D. Monitor dewatering systems continuously. 

E. Promptly repair damages to adjacent facilities caused by dewatering. 

F. Protect and maintain temporary erosion and sedimentation controls, which are specified 
in Division 01 Section "Temporary Facilities" during dewatering operations. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with 
pump equipment, standby power and pumps, filter material gradation, valves, 
appurtenances, water disposal, and surface-water controls. 
1. Space well points or wells at intervals required to provide sufficient dewatering. 
2. Use filters or other means to prevent pumping of fine sands or silts from the 

subsurface. 

B. Before excavating below ground-water level, place system into operation to lower water 
to specified levels.  Operate system continuously until drains, sewers, and structures 
have been constructed and fill materials have been placed or until dewatering is no 
longer required. 

C. Provide an adequate system to lower and control ground water to permit excavation, 
construction of structures, and placement of fill materials on dry subgrades.  Install 
sufficient dewatering equipment to drain water-bearing strata above and below bottom 
of foundations, drains, sewers, and other excavations. 
1. Do not permit open-sump pumping that leads to loss of fines, soil piping, 

subgrade softening, and slope instability. 

D. Reduce hydrostatic head in water-bearing strata below subgrade elevations of 
foundations, drains, sewers, and other excavations. 
1. Maintain piezometric water level a minimum of 60 inches below surface of 

excavation. 

E. Dispose of water removed by dewatering in a manner that avoids endangering public 
health, property, and portions of work under construction or completed.  Dispose of 
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water and sediment in a manner that avoids inconvenience to others.  Provide sumps, 
sedimentation tanks, and other flow-control devices as required by authorities having 
jurisdiction. 

F. Provide standby equipment on site, installed and available for immediate operation, to 
maintain dewatering on continuous basis if any part of system becomes inadequate or 
fails.  If dewatering requirements are not satisfied due to inadequacy or failure of 
dewatering system, restore damaged structures and foundation soils at no additional 
expense to Owner. 
1. Remove dewatering system from Project site on completion of dewatering.  Plug 

or fill well holes with sand or cut off and cap wells a minimum of 36 inches 
below overlying construction. 

G. Damages:  Promptly repair damages to adjacent facilities caused by dewatering 
operations.

3.3 FIELD QUALITY CONTROL 
A. Observation Wells:  Provide, take measurements, and maintain at least the minimum 

number of observation wells or piezometers indicated; additional observation wells may 
be required by authorities having jurisdiction. 
1. Observe and record daily elevation of ground water and piezometric water levels 

in observation wells. 
2. Repair or replace, within 24 hours, observation wells that become inactive, 

damaged, or destroyed.  In areas where observation wells are not functioning 
properly, suspend construction activities until reliable observations can be made.  
Add or remove water from observation-well risers to demonstrate that observation 
wells are functioning properly. 

3. Fill observation wells, remove piezometers, and fill holes when dewatering is 
completed. 

B. Provide continual observation to ensure that subsurface soils are not being removed by 
the dewatering operation. 

END OF SECTION 
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SECTION 31 50 00 - EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. Section includes temporary excavation support and protection systems. 

B. Related Sections: 
1. Division 01 Section "Contract Requirements” and “Photographic Documentation" 

for recording preexisting conditions and excavation support and protection system 
progress.

2. Division 01 Section "Temporary Facilities" for temporary utilities and support 
facilities. 

3. Division 31 Section "Dewatering" for dewatering system for excavations. 

1.3 PERFORMANCE REQUIREMENTS 

A. Design, furnish, install, monitor, and maintain excavation support and protection system 
capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure 
and superimposed and construction loads. 
1. Delegated Design:  Design excavation support and protection system, including 

comprehensive engineering analysis by a qualified professional engineer 
registered in the District of Columbia, using performance requirements and design 
criteria indicated. 

2. Prevent surface water from entering excavations by grading, dikes, or other 
means. 

3. Install excavation support and protection systems without damaging existing 
buildings, structures, and site improvements adjacent to excavation areas. 

4. Monitor vibrations, settlements, and movements. 

1.4 SUBMITTALS

A. Shop Drawings:  For excavation support and protection system. 

B. Delegated-Design Submittal:  For excavation support and protection system indicated to 
comply with performance requirements and design criteria, including analysis data 
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signed and sealed by the qualified professional engineer registered in the District of 
Columbia responsible for their preparation. 

C. Coordinate first paragraph below with qualification requirements in Division 01 Section 
"Quality Control Program.” 
1. ”Qualification Data:  For qualified land surveyor and professional engineer. 

D. Other Informational Submittals: 
1. Photographs or Videotape:  Show existing conditions of adjacent construction and 

site improvements that might be misconstrued as damage caused by the absence 
of, the installation of, or the performance of excavation support and protection 
systems.  Submit before Work begins. 

2. Record Drawings:  Identifying and locating capped utilities and other subsurface 
structural, electrical, or mechanical conditions. 
a. Note locations and capping depth of wells and well points. 

1.5 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at project site. 
1. Review methods and procedures related to excavation support and protection 

system including, but not limited to, the following: 
a. Geotechnical report. 
b. Existing utilities and subsurface conditions. 
c. Proposed excavations. 
d. Proposed equipment. 
e. Monitoring of excavation support and protection system. 
f. Working area location and stability. 
g. Coordination with waterproofing. 
h. Abandonment or removal of excavation support and protection system. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary utility according to requirements indicated: 
1. Notify Owner no fewer than fourteen days in advance of proposed interruption of 

utility. 
2. Do not proceed with interruption of utility without Owner's written permission. 

B. Project-Site Information:  A geotechnical report has been prepared for this Project and 
is available for information only.  The opinions expressed in this report are those of 
geotechnical engineer and represent interpretations of subsoil conditions, tests, and 
results of analyses conducted by geotechnical engineer.  Owner will not be responsible 
for interpretations or conclusions drawn from the data. 
1. Make additional test borings and conduct other exploratory operations necessary 

for excavation support and protection. 
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2. The geotechnical report is referenced elsewhere in the Project Manual. 

C. Survey Work:  Engage a qualified land surveyor registered in the District of Columbia 
to survey adjacent existing buildings, structures, and site improvements; establish exact 
elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record 
existing elevations. 
1. During installation of excavation support and protection systems, regularly 

resurvey benchmarks, maintaining an accurate log of surveyed elevations and 
positions for comparison with original elevations and positions.  Promptly notify 
Architect if changes in elevations or positions occur or if cracks, sags, or other 
damage is evident in adjacent construction. 

PART 2 - PRODUCTS 

2.1 MATERIALS

A. General:  Provide materials that are either new or in serviceable condition. 

B. Structural Steel:  ASTM A 36/A 36M, ASTM A 690/A 690M, or 
ASTM A 992/A 992M. 

C. Steel Sheet Piling:  ASTM A 328/A 328M, ASTM A 572/A 572M, or 
ASTM A 690/A 690M; with continuous interlocks. 
1. Corners:  Roll-formed corner shape with continuous interlock. 

D. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of 3 inches or 4 
inches. 

E. Shotcrete:  Comply with Division 03 Section "Shotcrete" for shotcrete materials and 
mixes, reinforcement, and shotcrete application. 

F. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application. 

G. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

H. Tiebacks:  Steel bars, ASTM A 722/A 722M. 

PART 3 - EXECUTION 

3.1 PREPARATION 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 4 of 5 

EXCAVATION SUPPORT AND PROTECTION 315000-4 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards that 
could develop during excavation support and protection system operations. 
1. Shore, support, and protect utilities encountered. 
2. Pre-auger holes for piles located adjacent to existing WASA facilities to remain. 

B. Install excavation support and protection systems to ensure minimum interference with 
roads, streets, walks, and other adjacent occupied and used facilities. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction.  
Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

C. Locate excavation support and protection systems clear of permanent construction so 
that forming and finishing of concrete surfaces are not impeded. 

D. Monitor excavation support and protection systems daily during excavation progress 
and for as long as excavation remains open.  Promptly correct bulges, breakage, or other 
evidence of movement to ensure that excavation support and protection systems remain 
stable. 

E. Promptly repair damages to adjacent facilities caused by installing excavation support 
and protection systems. 

3.2 SOLDIER PILES AND LAGGING 

A. Install steel soldier piles before starting excavation.  Extend soldier piles below 
excavation grade level to depths adequate to prevent lateral movement.  Space soldier 
piles at regular intervals not to exceed allowable flexural strength of wood lagging.  
Accurately align exposed faces of flanges to vary not more than 2 inches. 

B. Install wood lagging within flanges of soldier piles as excavation proceeds.  Trim 
excavation as required to install lagging.  Fill voids behind lagging with soil, and 
compact. 

C. Install wales horizontally at locations indicated on Drawings and secure to soldier piles. 

3.3 SHEET PILING 

A. Before starting excavation, install one-piece sheet piling lengths and tightly interlock to 
form a continuous barrier.  Accurately place the piling, using templates and guide 
frames unless otherwise recommended in writing by the sheet piling manufacturer.  
Limit vertical offset of adjacent sheet piling to 60 inches.  Accurately align exposed 
faces of sheet piling to vary not more than 2 inches Cut tops of sheet piling to uniform 
elevation at top of excavation. 
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EXCAVATION SUPPORT AND PROTECTION 315000-5 

3.4 TIEBACKS

A. Tiebacks:  Drill, install, grout, and tension tiebacks.  Test load-carrying capacity of each 
tieback and replace and retest deficient tiebacks. 
1. Test loading shall be observed by a qualified professional engineer responsible for 

design of excavation support and protection system. 
2. Maintain tiebacks in place until permanent construction is able to withstand 

lateral soil and hydrostatic pressures. 

3.5 BRACING

A. Bracing:  Locate bracing to clear columns, floor framing construction, and other 
permanent work.  If necessary to move brace, install new bracing before removing 
original brace. 
1. Do not place bracing where it will be cast into or included in permanent concrete 

work unless otherwise approved by Architect. 
2. Install internal bracing, if required, to prevent spreading or distortion of braced 

frames. 
3. Maintain bracing until structural elements are supported by other bracing or until 

permanent construction is able to withstand lateral earth and hydrostatic 
pressures. 

3.6 REMOVAL AND REPAIRS 

A. Remove excavation support and protection systems when construction has progressed 
sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in 
stages to avoid disturbing underlying soils or damaging structures, pavements, facilities, 
and utilities. 
1. Remove excavation support and protection systems to a minimum depth of 48 

inches below overlaying construction and abandon remainder. 
2. Fill voids immediately with approved backfill compacted to density specified in 

Division 31 Section "Earth Moving." 
3. Repair or replace, as approved by Architect, adjacent work damaged or displaced 

by removing excavation support and protection systems. 

B. Leave excavation support and protection systems permanently in place. 

END OF SECTION 
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SECTION 33 05 00 - COMMON WORK RESULTS FOR UTILITIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes the following: 
1. Piping joining materials. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Sleeves. 
5. Identification devices. 
6. Grout.
7. Flowable fill. 
8. Piped utility demolition. 
9. Piping system common requirements. 
10. Equipment installation common requirements. 
11. Painting. 
12. Concrete bases. 
13. Metal supports and anchorages. 

1.3 DEFINITIONS 

A. Exposed Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. 

B. Concealed 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. 

C. ABS:  Acrylonitrile-butadiene-styrene plastic. 

D. CPVC:  Chlorinated polyvinyl chloride plastic. 

E. PE:  Polyethylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 
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1.4 SUBMITTALS

A. Product Data:  For the following: 
1. Dielectric fittings. 
2. Identification devices. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify procedures and personnel according to AWS D1.1, 
"Structural Welding Code - Steel." 

B. Steel Piping 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. 

C. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing 
angles of identification devices. 

1.6 DELIVERY, STORAGE, AND HANDLING 

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. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending.

1.7 COORDINATION

A. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

B. Coordinate installation of identifying devices after completing covering and painting if 
devices are applied to surfaces. 

C. Coordinate size and location of concrete bases.  Formwork, reinforcement, and concrete 
requirements are specified in Division 03. 

PART 2 - PRODUCTS 
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2.1 PIPING JOINING MATERIALS 

A. 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 maximum thickness, 
unless otherwise 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 thick, unless otherwise indicated; and 
full-face or ring type, unless otherwise indicated. 

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by 
piping system manufacturer, 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/D10.12M for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

G. Solvent Cements for Joining Plastic Piping: 
1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

H. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.2 TRANSITION FITTINGS 

A. Transition Fittings, General:  Same size as, and with pressure rating at least equal to and 
with ends compatible with, piping to be joined. 

B. Transition Couplings NPS 1-1/2 and Smaller: 
1. Underground Piping:  Manufactured piping coupling or specified piping system 

fitting. 
2. Aboveground Piping:  Specified piping system fitting. 

C. AWWA Transition Couplings NPS 2 and Larger: 
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1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Cascade Waterworks Mfg. Co. 
b. Dresser, Inc.; DMD Div. 
c. Ford Meter Box Company, Inc.; Pipe Products Div. 
d. JCM Industries. 
e. Smith-Blair, Inc. 
f. Viking Johnson. 

3. Description:  AWWA C219, metal sleeve-type coupling for underground pressure 
piping.

D. Plastic-to-Metal Transition Fittings: 

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

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Spears Manufacturing Co. 

3. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions; one end with threaded brass insert, and one solvent-cement-joint or 
threaded end. 

E. Plastic-to-Metal Transition Unions: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Colonial Engineering, Inc. 
b. NIBCO INC. 
c. Spears Manufacturing Co. 

3. Description:  MSS SP-107, PVC four-part union.  Include brass or stainless-steel 
threaded end, solvent-cement-joint or threaded plastic end, rubber O-ring, and 
union nut. 

F. Flexible Transition Couplings for Underground Nonpressure Drainage Piping: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
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a. Cascade Waterworks Mfg. Co. 
b. Fernco, Inc. 
c. Mission Rubber Company. 
d. Plastic Oddities. 

G. Description:  ASTM C 1173 with elastomeric sleeve ends same size as piping to be 
joined, and corrosion-resistant metal band on each end. 

2.3 DIELECTRIC FITTINGS 

A. Dielectric Fittings, General:  Assembly of copper alloy and ferrous materials or ferrous 
material body with separating nonconductive insulating material suitable for system 
fluid, pressure, and temperature. 

B. Dielectric Unions: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Hart Industries, International, Inc. 
e. Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Wilkins Div. 

3. Description:  Factory fabricated, union, NPS 2 and smaller. 
a. Pressure Rating:  150 psig minimum 250 psig at 180 deg F. 
b. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 

ferrous.

C. Dielectric Flanges: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Watts Water Technologies, Inc. 

3. Description:  Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 
to NPS 4 and larger. 
a. Pressure Rating:  150 psig minimum 175 psig minimum 300 psig. 
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b. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 
solder-joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Kits: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

3. Description:  Nonconducting materials for field assembly of companion flanges, 
NPS 2-1/2 and larger. 

a. Pressure Rating:  150 psig minimum. 
b. Gasket:  Neoprene or phenolic. 
c. Bolt Sleeves:  Phenolic or polyethylene. 
d. Washers:  Phenolic with steel backing washers. 

E. Dielectric Couplings: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Calpico, Inc. 
b. Lochinvar Corporation. 

3. Description:  Galvanized-steel coupling with inert and noncorrosive, 
thermoplastic lining, NPS 3 and smaller. 

a. Pressure Rating:  300 psig at 225 deg F. 
b. End Connections:  Threaded. 

F. Dielectric Nipples: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Perfection Corporation. 
b. Precision Plumbing Products, Inc. 
c. Victaulic Company. 
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3. Description:  Electroplated steel nipple with inert and noncorrosive, thermoplastic 
lining. 
a. Pressure Rating:  300 psig at 225 deg F. 
b. End Connections:  Threaded or grooved. 

2.4 SLEEVES

A. Mechanical sleeve seals for pipe penetrations are specified in Division 22 Section 
"Common Work Results for Plumbing." 

B. Galvanized-Steel Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed 
with welded longitudinal joint. 

C. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized, 
plain ends. 

D. Cast-Iron Sleeves:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop, unless otherwise indicated. 

E. Molded PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe Sleeves:  ASTM D 1785, Schedule 40. 

G. Molded PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

2.5 IDENTIFICATION DEVICES 

A. General:  Products specified are for applications referenced in other Division 33 
Sections.  If more than single type is specified for listed applications, selection is 
Installer's option. 

B. Equipment Nameplates:  Metal permanently fastened to equipment with data engraved 
or stamped. 
1. Data:  Manufacturer, product name, model number, serial number, capacity, 

operating and power characteristics, labels of tested compliances, and essential 
data.

2. Location:  Accessible and visible. 

C. Stencils:  Standard stencils prepared with letter sizes complying with recommendations 
in ASME A13.1.  Minimum letter height is 1-1/4 inches for ducts, and 3/4 inch for 
access door signs and similar operational instructions. 
1. Material:  Fiberboard. 
2. Stencil Paint:  Exterior, oil-based, alkyd-gloss black enamel, unless otherwise 

indicated.  Paint may be in pressurized spray-can form. 
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3. Identification Paint:  Exterior, oil-based, alkyd enamel in colors according to 
ASME A13.1, unless otherwise indicated. 

D. Snap-on Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap-on 
type.  Include color-coding according to ASME A13.1, unless otherwise indicated. 

E. Pressure-Sensitive Pipe Markers:  Manufacturer's standard preprinted, color-coded, 
pressure-sensitive-vinyl type with permanent adhesive. 

F. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers, 
extending 360 degrees around pipe at each location. 

G. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type 
pipe markers, at least three times letter height and of length required for label. 

H. Lettering:  Manufacturer's standard preprinted captions as selected by Architect. 

I. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each 
application length. 
1. Arrows:  Either integrally with piping system service lettering to accommodate 

both directions of flow, or as separate unit on each pipe marker to indicate 
direction of flow. 

J. Plastic Tape:  Manufacturer's standard color-coded, pressure-sensitive, self-adhesive 
vinyl tape, at least 3 mils thick. 
1. Width:  1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-

1/2 inches for larger pipes. 
2. Color:  Comply with ASME A13.1, unless otherwise indicated. 

K. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation 
and 1/2-inch sequenced numbers.  Include 5/32-inch hole for fastener. 
1. Material:  0.032-inch- thick, polished brass or aluminum. 
2. Material:  0.0375-inch- thick stainless steel. 
3. Material:  3/32-inch- thick plastic laminate with 2 black surfaces and a white 

inner layer. 
4. Material:  Valve manufacturer's standard solid plastic. 
5. Size:  1-1/2 inches in diameter, unless otherwise indicated. 
6. Shape:  As indicated for each piping system. 

L. Valve Tag Fasteners:  Brass, wire-link or beaded chain; or brass S-hooks. 

M. Engraved Plastic-Laminate Signs:  ASTM D 709, Type I, cellulose, paper-base, 
phenolic-resin-laminate engraving stock; Grade ES-2, black surface, black phenolic 
core, with white melamine subcore, unless otherwise indicated.  Fabricate in sizes 
required for message.  Provide holes for mechanical fastening. 
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1. Engraving:  Engraver's standard letter style, of sizes and with terms to match 
equipment identification. 

2. Thickness:  1/16 inch, unless otherwise indicated. 
3. Thickness:  1/16 inch, for units up to 20 sq. in. or 8 inches in length, and 1/8 inch 

for larger units. 
4. Fasteners:  Self-tapping, stainless-steel screws or contact-type permanent 

adhesive.

N. Plastic Equipment Markers:  Manufacturer's standard laminated plastic, in the following 
color codes: 
1. Green:  Cooling equipment and components. 
2. Yellow:  Heating equipment and components. 
3. Brown:  Energy reclamation equipment and components. 
4. Blue:  Equipment and components that do not meet criteria above. 
5. Hazardous Equipment:  Use colors and designs recommended by ASME A13.1. 
6. Terminology:  Match schedules as closely as possible.  Include the following: 

a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving 

conditions, and speed. 
7. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 

inches equipment. 

O. Plasticized Tags:  Preprinted or partially preprinted, accident-prevention tags, of 
plasticized card stock with mat finish suitable for writing. 
1. Size:  3-1/4 by 5-5/8 inches. 
2. Fasteners:  Brass grommets and wire. 
3. Nomenclature:  Large-size primary caption such as DANGER, CAUTION, or DO 

NOT OPERATE. 

P. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used 
in piped utility identification with corresponding designations indicated.  Use numbers, 
letters, and terms indicated for proper identification, operation, and maintenance of 
piped utility systems and equipment. 
1. Multiple Systems:  Identify individual system number and service if multiple 

systems of same name are indicated. 

2.6 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-
cement grout. 
1. Characteristics:  Post hardening, volume adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 
2. Design Mix:  5000-psi, 28-day compressive strength. 
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3. Packaging:  Premixed and factory packaged. 

2.7 FLOWABLE FILL 

A. Description:  Low-strength-concrete, flowable-slurry mix. 
1. Cement:  ASTM C 150, Type I, portland. 
2. Density:  115- to 145-lb/cu. ft. 
3. Aggregates:  ASTM C 33, natural sand, fine and crushed gravel or stone, coarse. 
4. Aggregates:  ASTM C 33, natural sand, fine. 
5. Admixture:  ASTM C 618, fly-ash mineral. 
6. Water:  Comply with ASTM C 94/C 94M. 
7. Strength:  100 to 200 psig at 28 days. 

PART 3 - EXECUTION 

3.1 PIPED UTILITY DEMOLITION 

A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective 
Structure Demolition" for general demolition requirements and procedures. 

B. Disconnect, demolish, and remove piped utility systems, equipment, and components 
indicated to be removed. 
1. Piping to Be Removed:  Remove portion of piping indicated to be removed and 

cap or plug remaining piping with same or compatible piping material. 
2. Piping to Be Abandoned in Place:  Drain piping.  Fill abandoned piping with 

flowable fill, and cap or plug piping with same or compatible piping material. 
3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make operational. 

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and 
remove equipment and deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is 
unserviceable, remove damaged or unserviceable portions and replace with new 
products of equal capacity and quality. 

3.2 DIELECTRIC FITTING APPLICATIONS 

A. Dry Piping Systems:  Connect piping of dissimilar metals with the following: 
1. NPS 2 and Smaller:  Dielectric unions. 
2. NPS 2-1/2 to NPS 12:  Dielectric flanges or dielectric flange kits. 
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B. Wet Piping Systems:  Connect piping of dissimilar metals with the following: 
1. NPS 2 (DN 50) and Smaller:  Dielectric couplings or dielectric nipples. 
2. NPS 2-1/2 to NPS 4:  Dielectric nipples. 
3. NPS 2-1/2 to NPS 8:  Dielectric nipples or dielectric flange kits. 
4. NPS 10 and NPS 12:  Dielectric flange kits. 

3.3 PIPING INSTALLATION 

A. Install piping according to the following requirements and Division 33 Sections 
specifying piping systems. 

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 the Coordination 
Drawings.

C. 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. 

D. Install piping to permit valve servicing. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Select system components with pressure rating equal to or greater than system operating 
pressure. 

I. Sleeves are not required for core-drilled holes. 

J. Permanent sleeves are not required for holes formed by removable PE sleeves. 

K. Install sleeves for pipes passing through concrete and masonry walls and concrete floor 
and roof slabs. 
1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of equipment areas or other 
wet areas 2 inches above finished floor level. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
a. Steel Pipe Sleeves:  For pipes smaller than NPS 6. 
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 12 of 15 

COMMON WORK RESULTS FOR UTILITIES 330500 - 12 

L. Verify final equipment locations for roughing-in. 

M. Refer to equipment specifications in other Sections for roughing-in requirements. 

3.4 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 33 Sections 
specifying piping systems. 

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. 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. 

E. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified 
processes and welding operators according to Part 1 "Quality Assurance" Article. 

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt 
threads. 

G. Grooved Joints:  Assemble joints with grooved-end pipe coupling with coupling 
housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's 
written instructions. 

H. 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 (0.20 percent maximum lead content) 
complying with ASTM B 32. 

I. 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. 

J. Pressure-Sealed Joints:  Assemble joints for plain-end copper tube and mechanical 
pressure seal fitting with proprietary crimping tool to according to fitting manufacturer's 
written instructions. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 13 of 15 

COMMON WORK RESULTS FOR UTILITIES 330500 - 13 

K. Plastic Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and 
fittings according to the following: 
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 

solvent cements. 
2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 appendixes. 
3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC 

socket fittings according to ASTM D 2672.  Join other-than-schedule-number 
PVC pipe and socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 

Appendix.

L. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

M. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

N. Plastic Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean 
cloth or paper towels.  Join according to ASTM D 2657. 
1. Plain-End PE Pipe and Fittings:  Use butt fusion. 
2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion. 

O. Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to 
pipe manufacturer's written instructions. 

3.5 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 
3. Install dielectric fittings at connections of dissimilar metal pipes. 

3.6 EQUIPMENT INSTALLATION 

A. Install equipment level and plumb, unless otherwise indicated. 

B. Install equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference 
with other installations.  Extend grease fittings to an accessible location. 

C. Install equipment to allow right of way to piping systems installed at required slope. 
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3.7 PAINTING

A. Painting of piped utility systems, equipment, and components is specified in 
Division 09 painting Sections. 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

3.8 IDENTIFICATION

A. Piping Systems:  Install pipe markers on each system.  Include arrows showing normal 
direction of flow. 
1. Stenciled Markers:  According to ASME A13.1. 
2. Plastic markers, with application systems.  Install on insulation segment if 

required for hot noninsulated piping. 
3. Locate pipe markers on exposed piping according to the following: 

a. Near each valve and control device. 
b. Near each branch, excluding short takeoffs for equipment and terminal 

units.  Mark each pipe at branch if flow pattern is not obvious. 
c. Near locations where pipes pass through walls or floors or enter 

inaccessible enclosures. 
d. At manholes and similar access points that permit view of concealed piping. 
e. Near major equipment items and other points of origination and 

termination. 

B. Equipment:  Install engraved plastic-laminate sign or equipment marker on or near each 
major item of equipment. 
1. Lettering Size:  Minimum 1/4 inch high for name of unit if viewing distance is 

less than 24 inches (610 mm), 1/2 inch high for distances up to 72 inches, and 
proportionately larger lettering for greater distances.  Provide secondary lettering 
two-thirds to three-fourths of size of principal lettering. 

2. Text of Signs:  Provide name of identified unit.  Include text to distinguish among 
multiple units, inform user of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations. 

C. Adjusting:  Relocate identifying devices that become visually blocked by work of this 
or other Divisions. 

3.9 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 
manufacturer's written instructions and according to seismic codes at Project. 
1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger 

in both directions than supported unit. 
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2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through 
concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi (20.7-MPa) 28-day compressive-strength concrete and 

reinforcement as specified in Division 03 Section "Cast-in-Place Concrete." 

3.10 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor piped utility materials and equipment. 

B. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.11 GROUTING

A. Mix and install grout for equipment base bearing surfaces, pump and other equipment 
base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

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 
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes gravity-flow, non-pressure storm drainage outside the building, 
with the following components: 
1. Special fittings for expansion and deflection. 
2. Cleanouts.
3. Drains.
4. Precast concrete and Cast-in-place concrete manholes, inlets and other structures. 

1.3 DEFINITIONS 

A. PVC:  Polyvinyl chloride plastic. 

B. RCP:  Reinforced concrete pipe. 

C. CI:  Cast iron 

1.4 PERFORMANCE REQUIREMENTS 

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water. 
Pipe joints shall be at least silttight, unless otherwise indicated. 

1.5 SUBMITTALS

A. Product Data:  For the following: 
1. Special pipe fittings. 
2. Drains.

B. Shop Drawings:  For the following: 
1. Manholes:  Include plans, elevations, sections, details, and frames and covers.  

Include design calculations, and concrete design-mix report for cast-in-place 
manholes. 
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2. Catch Basins and Stormwater Inlets.  Include plans, elevations, sections, details, 
and frames, covers, and grates. 

3. Stormwater Detention Structures:  Include plans, elevations, sections, details, 
frames and covers, design calculations, and concrete design-mix report. 

C. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping 
in same trench and clearances from storm drainage system piping.  Indicate interface 
and spatial relationship between manholes, piping, and proximate structures. 

D. Profile Drawings:  Show system piping in elevation.  Draw profiles at horizontal scale 
of not less than 1 inch equals 50 feet and vertical scale of not less than 1 inch equals 5 
feet (1:50).  Indicate manholes and piping.  Show types, sizes, materials, and elevations 
of other utilities crossing system piping. 

E. Field quality-control test reports. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

D. Handle catch basins and stormwater inlets according to manufacturer's written rigging 
instructions. 

1.7 PROJECT CONDITIONS 

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

service. 
2. Do not proceed with interruption of service without Architect's written 

permission. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 
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1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and 
joining materials. 

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy classes. 

B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 

2.4 PVC PIPE AND FITTINGS 

A. PVC Sewer Pipe and Fittings, NPS 15 (DN 375) and Smaller:  ASTM D 3034, SDR 35 
with bell-and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

B. PVC Sewer Pipe and Fittings, NPS 18 (DN 450) and Larger:  ASTM F 679, T-1 wall 
thickness, with bell-and-spigot ends for gasketed joints with ASTM F 477, elastomeric 
seals. 

2.5 CONCRETE PIPE AND FITTINGS 

A. Reinforced-Concrete Sewer Pipe and Fittings:  ASTM C 76, with bell-and-spigot ends 
and gasketed joints with ASTM C 443, rubber gaskets. 
1. Class IV, Wall A, B or C. 
2. Class V, Wall B or C. 

2.6 NONPRESSURE-TYPE PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, 
for joining underground nonpressure piping.  Include ends of same sizes as piping to be 
joined, and corrosion-resistant-metal tension band and tightening mechanism on each 
end.

B. Sleeve Materials: 
1. For Concrete Pipes:  ASTM C 443 (ASTM C 443M), rubber. 
2. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
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3. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
4. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with 

pipe materials being joined. 

2.7 CLEANOUTS

A. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping 
device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with 
inside calk or spigot connection and countersunk, tapered-thread, brass closure plug. 

1. Available Manufacturers: 
a. Josam Company. 
b. MIFAB Manufacturing, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Wade Div.; Tyler Pipe. 
e. Watts Industries, Inc. 
f. Watts Industries, Inc.; Enpoco, Inc. Div. 
g. Zurn Industries, Inc.; Zurn Specification Drainage Operation. 

2. Top-Loading Classification(s):  Medium duty. 
3. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron 

soil pipe and fittings. 

B. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting 
and riser to cleanout of same material as sewer piping. 
1. Available Manufacturers: 

a. Canplas Inc. 
b. IPS Corporation. 
c. NDS Inc. 
d. Plastic Oddities, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Zurn Industries, Inc.; Zurn Light Commercial Specialty Plumbing Products. 

2.8 DRAINS 

A. Gray-Iron Area Drains:  ASME A112.21.1M, round body with anchor flange and round 
secured grate.  Include bottom outlet with inside calk or spigot connection, of sizes 
indicated.
1. Available Manufacturers: 

a. Josam Company. 
b. MIFAB Manufacturing, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Wade Div.; Tyler Pipe. 
e. Watts Industries, Inc. 
f. Watts Industries, Inc.; Enpoco, Inc. Div. 
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g. Zurn Industries, Inc.; Zurn Specification Drainage Operation. 
2. Top-Loading Classification(s):  Medium and heavy duty. 

B. Gray-Iron Trench Drains:  ASME A112.21.1M, 6-inch- (150-mm-) wide top surface, 
rectangular body with anchor flange or other anchoring device, and rectangular secured 
grate.  Include units of total length indicated and number of bottom outlets with inside 
calk or spigot connections, of sizes indicated. 
1. Available Manufacturers: 

a. Josam Company. 
b. Smith, Jay R. Mfg. Co. 
c. Wade Div.; Tyler Pipe. 
d. Watts Industries, Inc. 
e. Watts Industries, Inc.; Enpoco, Inc. Div. 
f. Zurn Industries, Inc.; Zurn Specification Drainage Operation. 

2. Top-Loading Classification(s): Medium and extra-heavy duty. 

2.9 MANHOLES 

A. Standard Precast Concrete Manholes:  ASTM C 478 (ASTM C 478M), precast, 
reinforced concrete, of depth indicated, with provision for sealant joints. 
1. Diameter:  48 inches (1200 mm) minimum, unless otherwise indicated. 
2. Ballast:  Increase thickness of precast concrete sections or add concrete to base 

section, as required to prevent flotation. 
3. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch 

(102-mm) minimum thickness for walls and base riser section, and having 
separate base slab or base section with integral floor. 

4. Riser Sections:  4-inch (102-mm) minimum thickness, and lengths to provide 
depth indicated. 

5. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 
indicated.  Top of cone of size that matches grade rings. 

6. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 
7. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into 

manhole walls, for each pipe connection. 
8. Steps:  ASTM A 615, deformed, 1/2-inch steel reinforcing rods encased in 

ASTM D 4101, PP, wide enough to allow worker to place both feet on 1 step and 
designed to prevent lateral slippage off of step.  Cast or anchor steps into 
sidewalls at 12- to 16-inch (300- to 400-mm) intervals.  Omit steps if total depth 
from floor of manhole to finished grade is less than 60 inches. 

9. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and 
diameter matching manhole frame and cover.  Include sealant recommended by 
ring manufacturer. 

10. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total 
thickness, to match diameter of manhole frame and cover. 

11. Protective Coating:  Plant-applied, SSPC-Paint 16, coal-tar, epoxy-polyamide 
paint; 10-mil (0.26-mm) minimum thickness applied to exterior surfaces. 
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12. Manhole Frames and Covers:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch 
(175- to 225-mm) riser with 4-inch- (102-mm-) minimum width flange and 26-
inch- (660-mm-) diameter cover.  Include indented top design with lettering cast 
into cover, using wording equivalent to "STORM SEWER." 
a. Material:  ASTM A 536, Grade 60-40-18 ductile iron, unless otherwise 

indicated.
b. Protective Coating:  Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-

polyamide paint; 10-mil (0.26-mm) minimum thickness applied to all 
surfaces, unless otherwise indicated. 

B. Cast-in-Place Concrete Manholes:  Construct of reinforced-concrete bottom, walls, and 
top; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, 
structural loading; of depth, shape, dimensions, and appurtenances indicated. 
1. Ballast:  Increase thickness of concrete, as required to prevent flotation. 
2. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into 

manhole walls, for each pipe connection. 
3. Steps:  ASTM A 615, deformed, 1/2-inch steel reinforcing rods encased in 

ASTM D 4101, PP wide enough to allow worker to place both feet on 1 step and 
designed to prevent lateral slippage off of step.  Cast or anchor steps into 
sidewalls at 12- to 16-inch (300- to 400-mm) intervals.  Omit steps if total depth 
from floor of manhole to finished grade is less than 60 inches. 

4. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and 
diameter matching manhole frame and cover.  Include sealant recommended by 
ring manufacturer. 

5. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total 
thickness, to match diameter of manhole frame and cover. 

6. Manhole Frames and Covers:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch 
(175- to 225-mm) riser with 4-inch- (102-mm-) minimum width flange and 26-
inch- (660-mm-) diameter cover.  Include indented top design with lettering cast 
into cover, using wording equivalent to "STORM SEWER." 
a. Material:  ASTM A 536, Grade 60-40-18 ductile iron, unless otherwise 

indicated.
b. Protective Coating:  Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-

polyamide paint; 10-mil (0.26-mm) minimum thickness applied to all 
surfaces, unless otherwise indicated. 

2.10 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the 
following:
1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 
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B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum 
water-cementitious materials ratio. 
1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa), deformed 

steel. 

C. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, 
with 0.58 maximum water-cementitious materials ratio. 
1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa), deformed 

steel. 

2.11 CATCH BASINS 

A. Standard Precast Concrete Catch Basins:  ASTM C 478 (ASTM C 478M), precast, 
reinforced concrete, of depth indicated, with provision for sealant joints. 
1. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch 

(102-mm) minimum thickness for walls and base riser section, and having 
separate base slab or base section with integral floor. 

2. Riser Sections:  4-inch (102-mm) minimum thickness, 48-inch (1220-mm) 
diameter, and lengths to provide depth indicated. 

3. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 
indicated.  Top of cone of size that matches grade rings. 

4. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 
5. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and 

shape matching catch basin frame and grate.  Include sealant recommended by 
ring manufacturer. 

6. Grade Rings:  Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch (150- to 
229-mm) total thickness, that match 24-inch- (610-mm-) diameter frame and 
grate. 

7. Steps:  ASTM A 615, deformed, 1/2-inch steel reinforcing rods encased in 
ASTM D 4101, PP, wide enough to allow worker to place both feet on 1 step and 
designed to prevent lateral slippage off of step.  Cast or anchor steps into 
sidewalls at 12- to 16-inch (300- to 400-mm) intervals.  Omit steps if total depth 
from floor of catch basin to finished grade is less than 60 inches. 

8. Pipe Connectors:  ASTM C 923 (ASTM C 923M), resilient, of size required, for 
each pipe connecting to base section. 

B. Cast-in-Place Concrete, Catch Basins:  Construct of reinforced concrete; designed 
according to ASTM C 890 for structural loading; of depth, shape, dimensions, and 
appurtenances indicated. 
1. Bottom, Walls, and Top:  Reinforced concrete. 
2. Channels and Benches:  Concrete. 
3. Steps:  ASTM A 615, deformed, 1/2-inch steel reinforcing rods encased in 

ASTM D 4101, PP, wide enough to allow worker to place both feet on 1 step and 
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designed to prevent lateral slippage off of step.  Cast or anchor steps into 
sidewalls at 12- to 16-inch (300- to 400-mm) intervals.  Omit steps if total depth 
from floor of catch basin to finished grade is less than 60 inches. 

C. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, 
structural loading.  Include flat grate with small square or short-slotted drainage 
openings.
1. Size:  24 by 24 inches (610 by 610 mm) minimum, unless otherwise indicated. 
2. Grate Free Area:  Approximately 50 percent, unless otherwise indicated. 

D. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, 
structural loading.  Include 24-inch (610-mm) ID by 7- to 9-inch (178- to 229-mm) riser 
with 4-inch (102-mm) minimum width flange, and 26-inch- (660-mm-) diameter flat 
grate with small square or short-slotted drainage openings. 
1. Grate Free Area:  Approximately 50 percent, unless otherwise indicated. 

2.12 STORMWATER INLETS 

A. Curb Inlets:  Made with vertical curb opening, of materials and dimensions according to 
utility standards. 

B. Gutter Inlets:  Made with horizontal gutter opening, of materials and dimensions 
according to utility standards.  Include heavy-duty frames and grates. 

C. Combination Inlets:  Made with vertical curb and horizontal gutter openings, of 
materials and dimensions according to utility standards.  Include heavy-duty frames and 
grates. 

D. Frames and Grates:  Heavy-duty frames and grates according to utility standards. 

E. Curb Inlets:  Vertical curb opening, of materials and dimensions indicated. 

F. Gutter Inlets:  Horizontal gutter opening, of materials and dimensions indicated.  
Include heavy-duty frames and grates. 

G. Combination Inlets:  Vertical curb and horizontal gutter openings, of materials and 
dimensions indicated.  Include heavy-duty frames and grates. 

H. Frames and Grates:  Dimensions, opening pattern, free area, and other attributes 
indicated.

2.13 See Division 05 Section "Metal Gratings" for fabricated-steel grating. 

2.14 STORMWATER DETENTION STRUCTURES 
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A. Cast-in-Place Concrete, Stormwater Detention Structures:  Construct of reinforced-
concrete bottom, walls, and top; designed according to ASTM C 890 for A-16 
(ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, dimensions, and 
appurtenances indicated. 
1. Ballast:  Increase thickness of concrete, as required to prevent flotation. 
2. Grade Rings:  Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch (150- to 

229-mm) total thickness, that match 24-inch- (610-mm-) diameter frame and 
cover.

3. Steps:  ASTM A 615, deformed, 1/2-inch steel reinforcing rods encased in 
ASTM D 4101, PP, wide enough to allow worker to place both feet on 1 step and 
designed to prevent lateral slippage off of step.  Cast or anchor steps into 
sidewalls at 12- to 16-inch (300- to 400-mm) intervals.  Omit steps if total depth 
from floor of structure to finished grade is less than 60 inches. 

B. Manhole Frames and Covers:  ASTM A 536, Grade 60-40-18, ductile-iron castings 
designed for heavy-duty service.  Include 24-inch (610-mm) ID by 7- to 9-inch (178- to 
229-mm) riser with 4-inch (102-mm) minimum width flange, and 26-inch- (660-mm-) 
diameter cover.  Include indented top design with lettering "STORM SEWER" cast into 
cover.

2.15 MISCELLANEOUS MATERIALS 

A. Paint:  SSPC-Paint 16. 

B. PE Sheeting:  ASTM D 4397, with at least 8-mil (0.2-mm) thickness. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth 
Moving."

3.2 PIPING APPLICATIONS 

A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping 
rating may be used in applications below, unless otherwise indicated. 
1. Use nonpressure-type flexible couplings where required to join gravity-flow, 

nonpressure sewer piping, unless otherwise indicated. 
a. Unshielded, increaser/reducer-pattern, flexible or rigid couplings for pipes 

with different OD. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 10 of 15 

STORM UTILITY DRAINAGE PIPING 334100 - 10 

b. Ring-type flexible couplings for piping of different sizes where annular 
space between smaller piping's OD and larger piping's ID permits 
installation. 

B. Special Pipe Fittings:  Use for pipe expansion and deflection.  Pipe couplings and 
special pipe fittings with pressure ratings at least equal to piping rating may be used in 
applications below, unless otherwise indicated. 

C. Gravity-Flow, Nonpressure Sewer Piping:  Use any of the following pipe materials for 
each size range: 
1. NPS 6 to NPS 12 (DN 150 to DN 300):  Hub-and-spigot, Extra-Heavy Service 

class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. NPS 6 to NPS 12 (DN 150 to DN 300):  PVC sewer pipe and fittings,  
3. NPS 15 (DN 375):  Reinforced-concrete sewer pipe and fittings, gaskets, and 

gasketed joints. 
4. NPS 18 to NPS 36 (DN 450 to DN 900):  Reinforced-concrete sewer pipe and 

fittings, gaskets, and gasketed joints. 
5. NPS 42 to NPS 60 (DN 1050 to DN 1500):  Reinforced-concrete sewer pipe and 

fittings, gaskets, and gasketed joints. 

3.3 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general 
location and arrangement of underground storm drainage piping.  Location and 
arrangement of piping layout take design considerations into account.  Install piping as 
indicated, to extent practical.  Where specific installation is not indicated, follow piping 
manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with 
unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install 
gaskets, seals, sleeves, and couplings according to manufacturer's written instructions 
for use of lubricants, cements, and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for 
branch connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials 
of pipes and fittings are connected.  Reducing size of piping in direction of flow is 
prohibited.

E. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by 
tunneling, jacking, or a combination of both. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 
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1. Install piping pitched down in direction of flow, at minimum slope of [1] percent, 
unless otherwise indicated. 

2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and 
at changes in direction.  Use corrosion-resistant rods, pipe or fitting 
manufacturer's proprietary restraint system, or cast-in-place concrete supports or 
anchors.

3. Install piping with 48-inch minimum cover. 
4. Install piping below frost line. 
5. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook." 
6. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 
7. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 

"Concrete Pipe Installation Manual." 

G. Install corrosion-protection piping encasement over the following underground metal 
piping according to ASTM A 674 or AWWA C105: 
1. Hub-and-spigot, cast-iron soil pipe and fittings. 
2. Special pipe fittings. 

3.4 PIPE JOINT CONSTRUCTION 

A. Basic pipe joint construction is specified in Division 33 Section "Common Work 
Results for Utilities."  Where specific joint construction is not indicated, follow piping 
manufacturer's written instructions. 

B. Join gravity-flow, nonpressure drainage piping according to the following: 
1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's 

"Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 
2. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for 

elastomeric-seal joints or ASTM D 3034 for elastomeric gasket joints. 
3. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe 

Installation Manual" for rubber-gasket joints. 
4. Join dissimilar pipe materials with nonpressure-type flexible or rigid couplings. 

C. Join dissimilar pipe materials with pressure-type couplings. 

3.5 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extension from sewer pipe to cleanout at grade.  Use cast-iron 
soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser 
extensions to cleanouts.  Install piping so cleanouts open in direction of flow in sewer 
pipe.
1. Use light-duty, top-loading classification cleanouts in earth or unpaved foot-

traffic areas. 
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2. Use medium-duty, top-loading classification cleanouts in paved foot-traffic areas. 
3. Use heavy-duty, top-loading classification cleanouts in vehicle-traffic service 

areas. 
4. Use extra-heavy-duty, top-loading classification cleanouts in roads areas. 

B. Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 
inches deep.   

C. Set cleanout frames and covers in concrete pavement with tops flush with pavement 
surface. 

3.6 DRAIN INSTALLATION 

A. Install type of drains in locations indicated. 
1. Use light-duty, top-loading classification drains in earth or unpaved foot-traffic 

areas. 
2. Use medium-duty, top-loading classification drains in paved foot-traffic areas. 
3. Use heavy-duty, top-loading classification drains in vehicle-traffic service areas. 
4. Use extra-heavy-duty, top-loading classification drains in roads areas. 

B. Embed drains in 4-inch (102-mm) minimum depth of concrete around bottom and sides. 

C. Fasten grates to drains if indicated. 

D. Set drain frames and covers with tops flush with pavement surface. 

E. Assemble trench sections with flanged joints. 

F. Embed trench sections in 4-inch minimum concrete around bottom and sides. 

3.7 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections according to ASTM C 891. 

C. Construct cast-in-place manholes as indicated. 

D. Set tops of frames and covers flush with finished surface of manholes that occur in 
pavements.  Set tops 3 inches above finished surface elsewhere, unless otherwise 
indicated.

3.8 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 
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B. Set frames and grates to elevations indicated. 

3.9 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318/318R. 

3.10 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains 
specified in Division 22 Section "Facility Storm Drainage Piping." 

3.11 CLOSING ABANDONED STORM DRAINAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to 
remain in place.  Include closures strong enough to withstand hydrostatic and earth 
pressures that may result after ends of abandoned piping have been closed.  Use either 
procedure below: 
1. Close open ends of piping with at least 8-inch-  thick, brick masonry bulkheads. 
2. Close open ends of piping with threaded metal caps, plastic plugs, or other 

acceptable methods suitable for size and type of material being closed.  Do not 
use wood plugs. 

B. Abandoned Manholes and Structures:  Excavate around manholes and structures as 
required and use one procedure below: 
1. Remove manhole or structure and close open ends of remaining piping. 
2. Remove top of manhole or structure down to at least 36 inches below final grade.  

Fill to within 12 inches of top with stone, rubble, gravel, or compacted dirt.  Fill 
to top with concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.12 PAINTING

A. Clean and prepare concrete manhole surfaces for field painting.  Remove loose 
efflorescence, chalk, dust, grease, oils, and release agents.  Roughen surface as required 
to remove glaze.  Paint the following concrete surfaces as recommended by paint 
manufacturer: 
1. Cast-in-Place-Concrete Manholes:  All exterior, except bottom. 
2. Precast Concrete Manholes:  All exterior. 

B. Prepare ferrous frame and cover surfaces according to SSPC-PA 1 and paint according 
to SSPC-PA 1 and SSPC-Paint 16.  Do not paint surfaces with foundry-applied, 
corrosion-resistant coating. 
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3.13 IDENTIFICATION

A. Materials and their installation are specified in Division 31 Section "Earth Moving." 
Arrange for installation of green warning tape directly over piping and at outside edge 
of underground structures. 
1. Use warning tape or detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of 

underground structures. 

3.14 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 
occurred.  Inspect after approximately 24 inches (610 mm) of backfill is in place, and 
again at completion of Project. 
1. Submit separate reports for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between 
structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than 92.5 percent of piping diameter. 

c. Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects 
are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, 
or repaired, for leaks and defects. 
1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to authorities having jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 

hours' advance notice. 
4. Submit separate report for each test. 
5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of 

authorities having jurisdiction, UNI-B-6, and the following: 
a. Exception:  Piping with soiltight joints unless required by authorities having 

jurisdiction. 
b. Option:  Test plastic piping according to ASTM F 1417. 
c. Option:  Test concrete piping according to ASTM C 924 (ASTM C 924M). 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 
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3.15 CLEANING

A. Clean interior of piping of dirt and superfluous materials.  Flush with potable water. 

END OF SECTION 
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SECTION 31 2000 - EARTH MOVING 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes the following: 

1. Preparing subgrades for slabs-on-grade, walks and pavements. 
2. Excavating and backfilling for buildings and structures. 
3. Excavating and backfilling for utility trenches. 
4. Excavating and backfilling trenches for buried mechanical and electrical utilities 

and pits for buried utility structures. 

B. Related Sections include the following: 

1. Division 01 Section "Contract Requirements” and “Photographic Documentation" 
for recording pre-excavation and earthwork progress. 

2. Division 01 Section "Temporary Facilities" for temporary controls, utilities, and 
support facilities. 

3. Division 31 Section "Site Clearing" for temporary erosion and sedimentation 
control measures, site stripping, grubbing, stripping and stockpiling topsoil, and 
removal of above- and below-grade improvements and utilities. 

4. Division 31 Section "Dewatering" for lowering and disposing of ground water 
during construction. 

5. Division 31 Section "Excavation Support and Protection" for shoring, bracing, and 
sheet piling of excavations. 

1.3 UNIT PRICES 

A. Unit prices for earthwork are included in Division 01 Section "Unit Prices." 

B. Quantity allowances for earthwork are included in Division 01 Section "Allowances." 

1.4 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 
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1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying 
pipe.

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or 
beyond indicated lines and dimensions as directed by Architect.  Authorized 
additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in 
length.

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by Architect.  Unauthorized 
excavation, as well as remedial work directed by Architect, shall be without 
additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material 3/4 cu. yd. or more in volume that exceed a standard 
penetration resistance of 100 blows/2 inches  when tested by an independent 
geotechnical testing agency, according to ASTM D 1586. 

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

J. Subbase Course:  Course placed between the subgrade and base course for hot-mix 
asphalt pavement, or course placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of 
a fill or backfill immediately below subbase, drainage fill, or topsoil materials. 
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L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

1.5 SUBMITTALS

A. Product Data:  For the following: 

1. Each type of plastic warning tape. 
2. Geotextile. 
3. Controlled low-strength material, including design mixture. 

B. Samples:  12-by-12-inch Sample of separation geotextile. 

C. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each on-site and borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D 1557 for each on-site and 
borrow soil material proposed for fill and backfill. 

D. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces that might be misconstrued 
as damage caused by earthwork operations.  Submit before earthwork begins. 

1.6 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  Contractor shall employ independent 
testing agency qualified according to ASTM E 329 to conduct soil materials and rock-
definition testing, as documented according to ASTM D 3740 and ASTM E 548. 

B. Preexcavation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Management and Coordination." 

1.7 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted in writing by Architect and then only after arranging to provide 
temporary utility services according to requirements indicated. 

1. Notify Architect not less than fourteen days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Architect's written permission. 
3. Contact utility-locator service for area where Project is located before excavating. 
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B. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, 
and SM, or a combination of these groups; free of rock or gravel larger than 3 inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, 
and PT according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent 
passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent 
passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of crushed stone, or crushed or uncrushed 
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-
1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 
and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent 
passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve. 

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 5 of 13 

EARTH MOVING 31 2000   - 5

K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured 
for subsurface drainage applications, made from polyolefins or polyesters; with 
elongation greater than 50 percent; complying with AASHTO M 288 and the following, 
measured per test methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 
2. Grab Tensile Strength:  157 lbf; ASTM D 4632. 
3. Sewn Seam Strength:  142 lbf; ASTM D 4632. 
4. Tear Strength:  56 lbf; ASTM D 4533. 
5. Puncture Strength:  56 lbf; ASTM D 4833. 
6. Apparent Opening Size:  No. 40 sieve, maximum; ASTM D 4751. 
7. Permittivity:  [0.5] [0.2] [0.1] per second, minimum; ASTM D 4491. 
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation 
applications, made from polyolefins or polyesters; with elongation less than 50 percent; 
complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

1. Survivability:  Class 2; AASHTO M 288. 
2. Grab Tensile Strength:  247 lbf; ASTM D 4632. 
3. Sewn Seam Strength:  222 lbf; ASTM D 4632. 
4. Tear Strength:  90 lbf; ASTM D 4533. 
5. Puncture Strength:  90 lbf; ASTM D 4833. 
6. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751. 
7. Permittivity:  0.02 per second, minimum; ASTM D 4491. 
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 

2.3 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured 
for marking and identifying underground utilities, 6 inches wide and 4 mils thick, 
continuously inscribed with a description of the utility; colored as follows: 

B. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with 
metallic core encased in a protective jacket for corrosion protection, detectable by metal 
detector when tape is buried up to 30 inches deep; colored as follows: 
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1. Red:  Electric. 
2. Yellow:  Gas, oil, steam, and dangerous materials. 
3. Orange:  Telephone and other communications. 
4. Blue:  Water systems. 
5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, 
topsoil, debris, obstructions, and deleterious materials from ground surface is specified 
in Division 31 Section "Site Clearing." 

C. Protect and maintain erosion and sedimentation controls, which are specified in 
Division 31 Section "Site Clearing," during earthwork operations. 

D. Provide protective insulating materials to protect subgrades and foundation soils against 
freezing temperatures or frost. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage 
ditches.

2. Install a dewatering system, specified in Division 31 Section "Dewatering," to 
keep subgrades dry and convey ground water away from excavations.  Maintain 
until dewatering is no longer required. 

3.3 EXPLOSIVES

A. Explosives:  Do not use explosives. 
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3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered.  Unclassified excavated materials may 
include rock, soil materials, and obstructions.  No changes in the Contract Sum or the 
Contract Time will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch.  If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Pile Foundations:  Stop excavations 6 to 12 inches above bottom of pile cap before 
piles are placed.  After piles have been driven, remove loose and displaced 
material.  Excavate to final grade, leaving solid base to receive concrete pile caps. 

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance of 
plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing 
surfaces. 

4. Pile in vicinity of WASA large diameter plans:  Piles shall be pre-augered to below 
invert elevation of existing pipe before pile driving will be allowed. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 
elevations, and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line. 
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B. Excavate trenches to uniform widths to provide the following clearance on each side of 
pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher 
than top of pipe or conduit, unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit.  Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove 
projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, 
multiple-duct conduit units, hand-excavate trench bottoms and support pipe and 
conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe circumference.  Fill depressions with 
tamped sand backfill. 

3. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or 
saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 
15 tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed.

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for unit prices. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, 
or construction activities, as directed by Architect, without additional compensation. 
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3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi, may be used 
when approved by Architect. 

1. Fill unauthorized excavations under other construction or utility pipe as directed by 
Architect. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent 
windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following:

1. Construction below finish grade including, where applicable, subdrainage, 
dampproofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported 

walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. 
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C. Backfill trenches excavated under footings and within 18 inches of bottom of footings 
with satisfactory soil; fill with concrete to elevation of bottom of footings.

D. Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 30 
inches below surface of roadways.  After installing and testing, completely encase piping 
or conduit in a minimum of 4 inches of concrete before backfilling or placing roadway 
subbase.

E. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch 
in any dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of utility piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing. 

F. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength 
material to a height of 12 inches over the utility pipe or conduit. 

G. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

I. Controlled Low-Strength Material:  Place final backfill of controlled low-strength 
material to final subgrade elevation. 

J. Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs. 

3.13 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight. 

3.14 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 
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B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 
12 inches of existing subgrade and each layer of backfill or fill soil material at 95 
percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact 
each layer of backfill or fill soil material at 92 percent. 

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade 
and compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 
85 percent. 

3.15 GRADING

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and elevations 
indicated.

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10-foot straightedge. 

3.16 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor shall engage a qualified independent geotechnical 
engineering testing agency to perform field quality-control testing. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed work 
comply with requirements. 
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C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 
performed to verify design bearing capacities.  Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building 
slab, but in no case fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each 100 feet or less of wall length, but no fewer than 2 tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test 
for each 150 feet or less of trench length, but no fewer than 2 tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree 
of compaction specified, scarify and moisten or aerate, or remove and replace soil to 
depth required; recompact and retest until specified compaction is obtained. 

3.17 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  
Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due to 
subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent 
work, and eliminate evidence of restoration to greatest extent possible. 

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory 
soil, trash, and debris, and legally dispose of it off Owner's property. 
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END OF SECTION 31 2000 
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SECTION 32 1216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. Section Includes: 

1. Cold milling of existing hot-mix asphalt pavement. 
2. Hot-mix asphalt patching. 
3. Hot-mix asphalt paving. 
4. Hot-mix asphalt paving overlay. 
5. Pavement-marking paint. 

B. Related Sections: 

1. Division 02 Section "Structure Demolition" for demolition, removal, and recycling 
of existing asphalt pavements, and for geotextiles that are not embedded within 
courses of asphalt paving. 

2. Division 31 Section "Earth Moving" for aggregate subbase and base courses and 
for aggregate pavement shoulders. 

3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants and fillers 
at paving terminations. 

1.3 DEFINITION

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties. 

1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of 
each job mix proposed for the Work. 

2. Job-Mix Designs:  For each job mix proposed for the Work. 
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B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking 
spaces.  Indicate, with international symbol of accessibility, spaces allocated for people 
with disabilities. 

C. Samples:  For each paving fabric, 12 by 12 inches minimum. 

D. Samples for Verification:  For the following products, in manufacturer's standard sizes 
unless otherwise indicated: 

1. Each paving fabric, 12 by 12 inches minimum. 
2. Each type and color of preformed traffic-calming device. 
3. Each pattern and color of imprinted asphalt and precut marking material. 

E. Qualification Data:  For qualified manufacturer. 

F. Material Certificates:  For each paving material, from manufacturer. 

G. Material Test Reports:  For each paving material. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved 
by authorities having jurisdiction or the DOT of state in which Project is located. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing 
indicated.

C. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 
requirements of District of Columbia Department of Public Works Stand Specifications 
for Highway Construction 1996 and revisions thereof, for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section. 

D. Preinstallation Conference:  Conduct conference at Project site, Per Division 1. 

1. Review methods and procedures related to hot-mix asphalt paving including, but 
not limited to, the following: 

a. Review proposed sources of paving materials, including capabilities and 
location of plant that will manufacture hot-mix asphalt. 

b. Review condition of subgrade and preparatory work. 
c. Review requirements for protecting paving work, including restriction of 

traffic during installation period and for remainder of construction period. 
d. Review and finalize construction schedule and verify availability of 

materials, Installer's personnel, equipment, and facilities needed to make 
progress and avoid delays. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals 
unbroken and bearing manufacturer's labels containing brand name and type of material, 
date of manufacture, and directions for storage. 

B. Store pavement-marking materials in a clean, dry, protected location within temperature 
range required by manufacturer.  Protect stored materials from direct sunlight. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or 
excessively damp, if rain is imminent or expected before time required for adequate cure, 
or if the following conditions are not met: 

1. Prime Coat:  Minimum surface temperature of 60 deg F. 
2. Tack Coat:  Minimum surface temperature of 60 deg F. 
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F (4.4 deg C) and 

rising at time of placement. 
4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F (15.6 deg C) 

at time of placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces 
and at a minimum ambient or surface temperature of 40 deg F for oil-based materials, 5 
deg F for water-based materials, and not exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous 
installations. 

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or 
cured, crushed blast-furnace slag. 

C. Fine Aggregate:  ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand 
prepared from stone, gravel, cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of 
the total aggregate mass. 

D. Mineral Filler:  ASTM D 242 or AASHTO M 17, rock or slag dust, hydraulic cement, or 
other inert material. 
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2.2 ASPHALT MATERIALS 

A. Asphalt Binder: AASHTO MP 1a, PG 64-22, PG 58-28 and PG 70-22. 

B. Asphalt Cement:  ASTM D 3381 for viscosity-graded material and ASTM D 946 for 
penetration-graded material. 

C. Prime Coat:  Asphalt emulsion prime coat complying with requirements of District of 
Columbia Department of Public Works Stand Specifications for Highway Restoration 
1996 and revisions thereof. 

D. Tack Coat:  ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or 
AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable 
grade and consistency for application. 

E. Water:  Potable. 

F. Undersealing Asphalt:  ASTM D 3141, pumping consistency. 

2.3 AUXILIARY MATERIALS 

A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in 
granular, liquid, or wettable powder form. 

B. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3. 

C. Joint Sealant:  ASTM D 6690 or AASHTO M 324, Type I, Type II or III, Type IV, hot-
applied, single-component, polymer-modified bituminous sealant. 

D. Pavement-Marking Paint:  Alkyd-resin type, lead and chromate free, ready mixed, 
complying with AASHTO M 248, Type N; colors complying with FS TT-P-1952. 

1. Color:  White and Yellow. 

E. Pavement-Marking Paint:  MPI #32 Alkyd Traffic Marking Paint. 

1. Color:  White and Yellow. 

F. Pavement-Marking Paint:  Latex, waterborne emulsion, lead and chromate free, ready 
mixed, complying with FS TT-P-1952, Type II, with drying time of less than three (3) 
minutes. 

1. Color:  White and Yellow. 

G. Pavement-Marking Paint:  MPI #97 Latex Traffic Marking Paint. 

1. Color:  White and Yellow. 
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H. Glass Beads:  AASHTO M 247, Type 1. 

2.4 MIXES

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities 
having jurisdiction; designed according to procedures in AI MS-2, "Mix Design Methods 
for Asphalt Concrete and Other Hot-Mix Types"; and complying with the following 
requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area 
where Project is located. 

2. Base Course. 
3. Surface Course. 

PART 3 - EXECUTION 

3.1 EXAMINATION

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify 
soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 
15 tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed.

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

D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation 
beneath the asphalt surface have been completed and that asphalt surface has been 
repaired flush with adjacent asphalt prior to beginning installation of imprinted asphalt. 

3.2 COLD MILLING 

A. Clean existing pavement surface of loose and deleterious material immediately before 
cold milling.  Remove existing asphalt pavement by cold milling to grades and cross 
sections indicated. 

1. Mill to a depth of 1-1/2 inches. 
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2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. 
3. Control rate of milling to prevent tearing of existing asphalt course. 
4. Repair or replace curbs, manholes, and other construction damaged during cold 

milling. 
5. Excavate and trim unbound-aggregate base course, if encountered, and keep 

material separate from milled hot-mix asphalt. 
6. Transport milled hot-mix asphalt to asphalt recycling facility. 
7. Keep milled pavement surface free of loose material and dust. 

3.3 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement 
section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches 
into adjacent sound pavement, unless otherwise indicated.  Cut excavation faces 
vertically.  Remove excavated material.  Recompact existing unbound-aggregate base 
course to form new subgrade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-
mix asphalt paving at a rate of 0.05 to 0.15 gal. /sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

C. Patching:  Fill excavated pavements with hot-mix asphalt base mix for full thickness of 
patch and, while still hot, compact flush with adjacent surface. 

D. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while 
still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer 
finished flush with adjacent surfaces. 

3.4 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt 
surface course to level sags and fill depressions deeper than 1 inch in existing 
pavements. 

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick. 

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a 
depth of 1/4 inch. 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill 

flush with surface of existing pavement and remove excess. 
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3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  
Fill flush with surface of existing pavement and remove excess. 

3.5 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious 
material from substrate surfaces.  Ensure that prepared subgrade is ready to receive 
paving.

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates 
and written application instructions.  Apply to dry, prepared subgrade or surface of 
compacted-aggregate base before applying paving materials. 

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose. 

C. Prime Coat:  Apply uniformly over surface of compacted unbound-aggregate base course 
at a rate of 0.15 to 0.50 gal. /sq. yd.  Apply enough material to penetrate and seal but not 
flood surface.  Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand 
over surface to blot excess asphalt.  Use enough sand to prevent pickup under 
traffic.  Remove loose sand by sweeping before pavement is placed and after 
volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

D. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 
gal. /sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

3.6 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  
Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents 
segregation of mix.  Place each course to required grade, cross section, and thickness 
when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at minimum temperature of 250 deg F. 
4. Begin applying mix along centerline of crown for crowned sections and on high 

side of one-way slopes unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls 

and tears in asphalt-paving mat. 
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B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a 
lesser width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend 
rolling to overlap previous strips.  Complete a section of asphalt base course before 
placing asphalt surface course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand 
tools to remove excess material forming high spots.  Fill depressions with hot-mix 
asphalt to prevent segregation of mix; use suitable hand tools to smooth surface. 

3.7 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.  
Construct joints free of depressions, with same texture and smoothness as other sections 
of hot-mix asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints at each point where paver ends a day's work and 

resumes work at a subsequent time.  Construct these joints using either "bulkhead" 
or "papered" method according to AI MS-22, for both "Ending a Lane" and 
"Resumption of Paving Operations." as shown on Drawings. 

5. Compact joints as soon as hot-mix asphalt will bear roller weight without 
excessive displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.8 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight 
without excessive displacement.  Compact hot-mix paving with hot, hand tampers or 
with vibratory-plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling 
joints and outside edge.  Examine surface immediately after breakdown rolling for 
indicated crown, grade, and smoothness.  Correct laydown and rolling operations to 
comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling 
while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling 
until hot-mix asphalt course has been uniformly compacted to the following density: 
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1. Average Density:  96 percent of reference laboratory density according to 
AASHTO T 245, but not less than 94 percent nor greater than 100 percent. 

2. Average Density:  92 percent of reference maximum theoretical density according 
to ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt 
is still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement 
to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials 
and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and 
surface smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has 
cooled and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to 
become marked. 

3.9 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness 
within the following tolerances as determined by using a 10-foot (3-m) straightedge 
applied transversely or longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to 

crown.  Maximum allowable variance from template is 1/4 inch. 

3.10 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been 
verified with Architect. 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 
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D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to 
provide a minimum wet film thickness of 15 mils. 

1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 lb/gal. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor shall engage a qualified testing agency to perform tests and 
inspections. 

B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549. 

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 

D. Traffic-Calming Devices:  Finished height of asphalt speed bumps above pavement will 
be measured for compliance with tolerances. 

E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures 
and compacted pavement according to ASTM D 979 or AASHTO T 168. 

1. Reference maximum theoretical density will be determined by averaging results 
from four samples of hot-mix asphalt-paving mixture delivered daily to site, 
prepared according to ASTM D 2041, and compacted according to job-mix 
specifications. 

2. In-place density of compacted pavement will be determined by testing core 
samples according to ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. or less of installed 
pavement, with no fewer than 3 cores taken. 

b. Field density of in-place compacted pavement may also be determined by 
nuclear method according to ASTM D 2950 and correlated with 
ASTM D 1188 or ASTM D 2726. 

F. Replace and compact hot-mix asphalt where core tests were taken. 

G. Remove and replace or install additional hot-mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements. 

3.12 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project 
site and legally dispose of them in an EPA-approved landfill. 
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1. Do not allow milled materials to accumulate on-site. 

END OF SECTION 32 1216 
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SECTION 32 1313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes exterior cement concrete pavement for the following: 

1. Driveways and roadways. 
2. Parking lots. 
3. Curbs and gutters. 
4. Walkways.

B. Related Sections include the following: 

1. Division 03 Section "Cast-in-Place Concrete Miscellaneous Cast-in-Place 
Concrete" for general building applications of concrete. 

2. Division 31 Section "Earth Moving" for subgrade preparation, grading, and 
subbase course. 

3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants of joints in 
concrete pavement and at isolation joints of concrete pavement with adjacent 
construction.

1.3 DEFINITIONS 

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

1.4 SUBMITTALS

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture 
designs when characteristics of materials, Project conditions, weather, test results, or 
other circumstances warrant adjustments. 
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C. Samples:  10-lb sample of exposed aggregate. 

D. Qualification Data:  For testing agency. 

E. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated, based on 
comprehensive testing of current materials: 

F. Material Certificates:  Signed by manufacturers certifying that each of the following 
materials complies with requirements: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Admixtures. 
4. Curing compounds. 
5. Applied finish materials. 
6. Bonding agent or epoxy adhesive. 
7. Joint fillers. 

G. Field quality-control test reports. 

H. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who 
complies with ASTM C 94/C 94M requirements for production facilities and equipment. 

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

B. Testing Agency Qualifications:  An independent agency qualified according to 
ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to 
ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-01 or an equivalent certification 
program. 

C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless 
modified by requirements in the Contract Documents. 

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform 
material evaluation tests and to design concrete mixtures. 
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E. Mockups:  Cast mockups of full-size sections of concrete pavement to demonstrate 
typical joints, surface finish, texture, color, and standard of workmanship. 

1. Build mockups in the location and of the size indicated or, if not indicated, as 
directed by Architect. 

2. Notify Architect seven days in advance of dates and times when mockups will be 
constructed.

3. Obtain Architect's approval of mockups before starting construction. 
4. Maintain approved mockups during construction in an undisturbed condition as a 

standard for judging the completed pavement. 
5. Demolish and remove approved mockups from the site when directed by Architect. 
6. Approved mockups may become part of the completed Work if undisturbed at time 

of Substantial Completion. 

F. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Management and Coordination." 

1. Before submitting design mixtures, review concrete pavement mixture design and 
examine procedures for ensuring quality of concrete materials and concrete 
pavement construction practices.  Require representatives, including the following, 
of each entity directly concerned with concrete pavement, to attend conference: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete producer. 
d. Concrete pavement subcontractor. 

1.6 PROJECT CONDITIONS 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, products specified. 

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, manufacturers specified. 
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2.2 FORMS

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, smooth exposed surfaces. 

1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less. 

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

2.3 STEEL REINFORCEMENT 

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel 
wire into flat sheets. 

B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet. 

C. Epoxy-Coated Welded Wire Fabric:  ASTM A 884, Class A, plain steel. 

D. Reinforcing Bars:  ASTM A 615, Grade 60; deformed. 

E. Galvanized Reinforcing Bars:  ASTM A 767, Class II zinc coated, hot-dip galvanized 
after fabrication and bending; with ASTM A 615, Grade 60 deformed bars. 

F. Epoxy-Coated Reinforcing Bars:  ASTM A 775 or ASTM A 934; with ASTM A 615, 
Grade 60 deformed bars. 

G. Steel Bar Mats:  ASTM A 184; with ASTM A 615, Grade 60, deformed bars; assembled 
with clips. 

H. Plain Steel Wire:  ASTM A 82, as drawn. 

I. Deformed-Steel Wire:  ASTM A 496. 

J. Epoxy-Coated-Steel Wire:  ASTM A 884/A 884M, Class A coated, plain. 

K. Joint Dowel Bars:  Plain steel bars, ASTM A 615, Grade 60.  Cut bars true to length with 
ends square and free of burrs. 

L. Epoxy-Coated Joint Dowel Bars:  ASTM A 775; with ASTM A 615, Grade 60, plain 
steel bars. 

M. Tie Bars:  ASTM A 615, Grade 60, deformed. 
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N. Hook Bolts:  ASTM A 307, Grade A, internally and externally threaded.  Design hook-
bolt joint assembly to hold coupling against pavement form and in position during 
concreting operations, and to permit removal without damage to concrete or hook bolt. 

O. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars, welded wire reinforcement, and dowels in place.  
Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel 
wire, plastic, or precast concrete of greater compressive strength than concrete, and as 
follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material 
will not support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-
coated wire bar supports. 

P. Epoxy Repair Coating:  Liquid two-part epoxy repair coating, compatible with epoxy 
coating on reinforcement. 

Q. Zinc Repair Material:  ASTM A 780. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use one of the following cementitious materials, of the same 
type, brand, and source throughout the Project: 

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

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

2. Blended Hydraulic Cement:  ASTM C 595, Type IS, Portland blast-furnace slag; I 
(SM), slag-modified Portland cement. 

B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate, uniformly graded.  Provide 
aggregates from a single source. 

1. Maximum Coarse-Aggregate Size:  3/4 inch nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Exposed Aggregate:  Selected, hard, and durable; washed; free of materials with 
deleterious reactivity to cement or that cause staining; from a single source, with gap-
graded coarse aggregate as follows: 

1. Aggregate Sizes:  1/2 to 3/4 inch nominal. 

D. Water:  ASTM C 94. 
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E. Air-Entraining Admixture:  ASTM C 260. 

F. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible 
with other admixtures and to contain not more than 0.1 percent water-soluble chloride 
ions by mass of cementitious material. 

1. Water-Reducing Admixture:  ASTM C 494, Type A. 
2. Retarding Admixture:  ASTM C 494, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II. 

2.5 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz. /sq. yd. dry. 

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

C. Water:  Potable. 

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for 
application to fresh concrete. 

1. Products:

a. Axim Concrete Technologies; Cimfilm. 
b. Burke by Edeco; BurkeFilm. 
c. ChemMasters; Spray-Film. 
d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm. 
e. Dayton Superior Corporation; Sure Film. 
f. Euclid Chemical Company (The); Eucobar. 
g. Kaufman Products, Inc.; Vapor Aid. 
h. Lambert Corporation; Lambco Skin. 
i. L&M Construction Chemicals, Inc.; E-Con. 
j. MBT Protection and Repair, ChemRex Inc.; Confilm. 
k. Meadows, W. R., Inc.; Sealtight Evapre. 
l. Metalcrete Industries; Waterhold. 
m. Nox-Crete Products Group, Kinsman Corporation; Monofilm. 
n. Sika Corporation, Inc.; SikaFilm. 
o. Symons Corporation; Finishing Aid. 
p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist. 
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E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B. 

1. Products:

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB. 
b. Burke by Edoko; Aqua Resin Cure. 
c. ChemMasters; Safe-Cure Clear. 
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W). 
f. Euclid Chemical Company (The); Kurez DR VOX. 
g. Kaufman Products, Inc.; Thinfilm 420. 
h. Lambert Corporation; Aqua Kure-Clear. 
i. L&M Construction Chemicals, Inc.; L&M Cure R. 
j. Meadows, W. R., Inc.; 1100 Clear. 
k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E. 
l. Symons Corporation; Resi-Chem Clear. 
m. Tamms Industries Inc.; Horncure WB 30. 
n. Unitex; Hydro Cure 309. 
o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100. 

F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, 
Class B. 

1. Products:

a. Anti-Hydro International, Inc.; AH Curing Compound #2 WP WB. 
b. Burke by Edoco; Resin Emulsion White. 
c. ChemMasters; Safe-Cure 2000. 
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day-Chem White Pigmented Cure (J-10-W). 
f. Euclid Chemical Company (The); Kurez VOX White Pigmented. 
g. Kaufman Products, Inc.; Thinfilm 450. 
h. Lambert Corporation; Aqua Kure-White. 
i. L&M Construction Chemicals, Inc.; L&M Cure R-2. 
j. Meadows, W. R., Inc.; 1200-White. 
k. Symons Corporation; Resi-Chem White. 
l. Tamms Industries, Inc.; Horncure 200-W. 
m. Unitex; Hydro White. 
n. Vexcon Chemicals, Inc.; Certi-Vex Enviocure White 100. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 
fiber and ASTM D 1752, cork or self-expanding cork. 
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B. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime 
and other alkalis. 

1. Manufacturers:

a. Bayer Corporation. 
b. ChemMasters. 
c. Conspec Marketing & Manufacturing Co., Inc. 
d. Davis Colors. 
e. Elementis Pigments, Inc. 
f. Hoover Color Corporation. 
g. Lambert Corporation. 
h. Scofield, L. M.Company. 
i. Solomon Colors. 

2. Color:  As selected by Architect from manufacturer's full range. 

C. Slip-Resistive Aggregate Finish:  Factory-graded, packaged, rustproof, nonglazing, 
abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery 
aggregate containing not less than 50 percent aluminum oxide and not less than 20 
percent ferric oxide; unaffected by freezing, moisture, and cleaning materials. 

D. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

E. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and of 
grade to requirements, and as follows: 

1. Types I and II, non-load bearing and IV and V, load bearing, for bonding hardened 
or freshly mixed concrete to hardened concrete. 

F. Chemical Surface Retarder:  Water-soluble, liquid-set retarder with color dye, for 
horizontal concrete surface application, capable of temporarily delaying final hardening 
of concrete to a depth of 1/8 to 1/4 inch. 

1. Products:

a. Burke by Edeco; True Etch Surface Retarder. 
b. ChemMasters; Exposee. 
c. Conspec Marketing & Manufacturing Co., Inc.; Delay S. 
d. Euclid Chemical Company (The); Surface Retarder S. 
e. Kaufman Products, Inc.; Expose. 
f. Metalcrete Industries; Surftard. 
g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 9 of 20 

CONCRETE PAVING 32 1313   - 9

h. Scofield, L. M. Company; Lithotex. 
i. Sika Corporation, Inc.; Rugasol-S. 
j. Vexcon Chemicals, Inc.; Certi-Vex Envioset. 

G. Pigmented Mineral Dry-Shake Hardener:  Factory-packaged dry combination of portland 
cement, graded quartz aggregate, color pigments, and plasticizing admixture.  Use color 
pigments that are finely ground, nonfading mineral oxides interground with cement. 

1. Products:

a. Conspec Marketing & Manufacturing Co., Inc.; Conshake 600 Colortone. 
b. Dayton Superior Corporation; Quartz Tuff. 
c. Euclid Chemical Company (The); Surflex. 
d. Lambert Corporation; Colorhard. 
e. L&M Construction Chemicals, Inc.; Quartz Plate FF. 
f. MBT Protection and Repair, ChemRex Inc.; Mastercron. 
g. Metalcrete Industries; Floor Quartz. 
h. Scofield, L. M. Company; Lithochrome Color Hardener. 
i. Symons Corporation; Hard Top. 

2. Color:  As selected by Architect from manufacturer's full range. 

2.7 PAVEMENT MARKINGS 

A. Pavement-Marking Paint:  Alkyd-resin type, lead and chromate free, ready mixed, 
complying with FS TT-P-115, Type [I] or AASHTO M 248, Type [N]. 

1. Color:  As indicated. 

B. Pavement-Marking Paint:  Latex, waterborne emulsion, lead and chromate free, ready 
mixed, complying with FS TT-P-1952, with drying time of less than three (3) minutes. 

1. Color:  As indicated. 

C. Glass Beads:  AASHTO M 247, Type 1. 

2.8 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength 
of normal-weight concrete determined by either laboratory trial mixes or field 
experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
concrete mixture designs for the trial batch method. 
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B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days):  4000 psi. 
2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45. 
3. Slump Limit: 3 inches, plus or minus 1 inch (25 mm). 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 
concrete at point of placement having an air content as follows: 

1. Air Content:  5-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal 
maximum aggregate size. 

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 
of cement. 

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

1. Use water-reducing admixture, high-range, water-reducing admixture, high-range, 
water-reducing and retarding admixture plasticizing and retarding admixture in 
concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, 
low humidity, or other adverse placement conditions. 

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other 
than portland cement according to ACI 301 requirements for concrete exposed to deicing 
chemicals, as follows: 

1. Ground Granulated Blast-Furnace Slag:  25 percent. 

G. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's 
written instructions and to result in hardened concrete color consistent with approved 
mockup.

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94 and ASTM C 1116.  Furnish batch certificates for each batch 
discharged and used in the Work. 

1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 
deg F, reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according 
to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine 
mixer. 
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1. For concrete mixes of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, 
but not more than 5 minutes after ingredients are in mixer, before any part of batch 
is released. 

2. For concrete mixes larger than 1 cu. yd., increase mixing time by 15 seconds for 
each additional 1 cu. yd. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixing time, quantity, 
and amount of water added. 

PART 3 - EXECUTION 

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-
tired equipment to identify soft pockets and areas of excess yielding. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular 
direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 
15 tons. 

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 
inch require correction according to requirements in Division 31 Section "Earth 
Moving."

C. Proceed with concrete pavement operations only after nonconforming conditions have 
been corrected and subgrade is ready to receive pavement. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing 
concrete.

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

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

3.4 STEEL REINFORCEMENT 

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

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing 
materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position 
during concrete placement.  Maintain minimum cover to reinforcement. 

D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces 
at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to 
prevent continuous laps in either direction. 

E. Zinc-Coated Reinforcement:  Use galvanized steel wire ties to fasten zinc-coated 
reinforcement.  Repair cut and damaged zinc coatings with zinc repair material. 

F. Epoxy-Coated Reinforcement:  Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement.  Repair cut and damaged epoxy coatings with epoxy repair coating 
according to ASTM D 3963. 

G. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them 
flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace 
units as required before placement.  Set mats for a minimum 2-inch overlap of adjacent 
mats. 

3.5 JOINTS

A. General:  Form construction, isolation, and contraction joints and tool edgings true to 
line with faces perpendicular to surface plane of concrete.  Construct transverse joints at 
right angles to centerline, unless otherwise indicated. 

1. When joining existing pavement, place transverse joints to align with previously 
placed joints, unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of pavement 
and at locations where pavement operations are stopped for more than one-half hour 
unless pavement terminates at isolation joints. 
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1. Continue steel reinforcement across construction joints, unless otherwise indicated.
Do not continue reinforcement through sides of pavement strips, unless otherwise 
indicated.

2. Provide tie bars at sides of pavement strips where indicated. 
3. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is 

placed against hardened or partially hardened concrete surfaces. 
4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with 

keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete. 
5. Doweled Joints:  Install dowel bars and support assemblies at joints where 

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

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete 
curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where 
indicated.

1. Locate expansion joints at intervals of 50 feet, unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished 

surface if joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated.
5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, 

lace or clip joint-filler sections together. 
6. Protect top edge of joint filler during concrete placement with metal, plastic, or 

other temporary preformed cap.  Remove protective cap after concrete has been 
placed on both sides of joint. 

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into 
areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of 
the concrete thickness, as follows to match jointing of existing adjacent concrete 
pavement: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and 
finishing each edge of joint with grooving tool to a 1/4-inch or 3/8-inch radius.  
Repeat grooving of contraction joints after applying surface finishes.  Eliminate 
groover marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints into 
concrete when cutting action will not tear, abrade, or otherwise damage surface 
and before developing random contraction cracks. 

3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints 
where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent 
concrete bonding to one side of joint. 
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E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial 
floating with an edging tool to a 1/4-inch or 3/8-inch radius.  Repeat tooling of edges 
after applying surface finishes.  Eliminate tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast in.  Notify other trades to permit 
installation of their work. 

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing 
concrete.  Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  
Do not place concrete around manholes or other structures until they are at required 
finish elevation and alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing 
concrete.

E. Do not add water to concrete during delivery or at Project site. 

F. Do not add water to fresh concrete after testing. 

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not 
push or drag concrete into place or use vibrators to move concrete into place. 

H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side 
forms.  Use only square-faced shovels for hand spreading and consolidation.  
Consolidate with care to prevent dislocating reinforcement, dowels, and joint 
devices.

I. Place concrete in two operations; strike off initial pour for entire width of placement and 
to the required depth below finish surface.  Lay welded wire fabric or fabricated bar mats 
immediately in final position.  Place top layer of concrete, strike off, and screed. 

1. Remove and replace concrete that has been placed for more than 15 minutes 
without being covered by top layer, or use bonding agent if approved by Architect. 

J. Screed pavement surfaces with a straightedge and strike off. 
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K. Commence initial floating using bull floats or darbies to impart an open textured and 
uniform surface plane before excess moisture or bleed water appears on the surface.  Do 
not further disturb concrete surfaces before beginning finishing operations or spreading 
surface treatments. 

L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter 
placement, submit revised mix design and laboratory test results that meet or exceed 
requirements.  Produce curbs and gutters to required cross section, lines, grades, finish, 
and jointing as specified for formed concrete.  If results are not approved, remove and 
replace with formed concrete. 

M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit 
revised mix design and laboratory test results that meet or exceed requirements.  Produce 
pavement to required thickness, lines, grades, finish, and jointing as required for formed 
pavement. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement 
of paver machine during operations. 

N. When adjoining pavement lanes are placed in separate pours, do not operate equipment 
on concrete until pavement has attained 85 percent of its 28-day compressive strength. 

O. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

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

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mix designs. 

P. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 
at time of placement.  Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated to total amount of 
mixing water.  Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  
Keep subgrade moisture uniform without standing water, soft spots, or dry areas. 

15 December 2017 
Bid Set 
 



31 March 2017   Fort Dupont Ice Arena
100% Design Development Documents  QEA Project No. 3140500 
  Page 16 of 20 

CONCRETE PAVING 32 1313   - 16

3.7 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has 
disappeared and concrete surface has stiffened sufficiently to permit operations.  Float 
surface with power-driven floats, or by hand floating if area is small or inaccessible to 
power units.  Finish surfaces to true planes.  Cut down high spots and fill low spots.  
Refloat surface immediately to uniform granular texture. 

1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished 
concrete, perpendicular to line of traffic, to provide a uniform, gritty texture. 

2. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-
finished concrete surface perpendicular to line of traffic to provide a uniform, fine-
line texture. 

3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating 
float-finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, 
perpendicular to line of traffic. 

3.8 SPECIAL FINISHES 

A. Monolithic Exposed-Aggregate Finish:  Expose coarse aggregate in pavement surfaces 
as follows: 

1. Immediately after float finishing, spray-apply chemical surface retarder to 
pavement according to manufacturer's written instructions. 

2. Cover pavement surface with plastic sheeting, sealing laps with tape, and remove 
when ready to continue finishing operations. 

3. Without dislodging aggregate, remove excess mortar by lightly brushing surface 
with a stiff, nylon-bristle broom. 

4. Fine-spray surface with water and brush.  Repeat water flushing and brushing 
cycle until cement film is removed from aggregate surfaces to depth required. 

B. Seeded Exposed-Aggregate Finish:  Immediately after initial floating, spread a single 
layer of aggregate uniformly on pavement surface.  Tamp aggregate into plastic 
concrete, and float finish to entirely embed aggregate with mortar cover of 1/16 inch. 

1. Spray-apply chemical surface retarder to pavement according to manufacturer's 
written instructions. 

2. Cover pavement surface with plastic sheeting, sealing laps with tape, and remove 
sheeting when ready to continue finishing operations. 

3. Without dislodging aggregate, remove excess mortar by lightly brushing surface 
with a stiff, nylon-bristle broom. 

4. Fine-spray surface with water and brush.  Repeat water flushing and brushing 
cycle until cement film is removed from aggregate surfaces to depth required. 
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C. Slip-Resistive Aggregate Finish:  Before final floating, spread slip-resistive aggregate 
finish on pavement surface according to manufacturer's written instructions and as 
follows: 

1. Uniformly spread 25 lb/100 sq. ft. dampened slip-resistive aggregate over 
pavement surface in 2 applications.  Tamp aggregate flush with surface using a 
steel trowel, but do not force below surface. 

2. Uniformly distribute approximately two-thirds of slip-resistive aggregate over 
pavement surface with mechanical spreader, allow to absorb moisture, and embed 
by power floating.  Follow power floating with a second slip-resistive aggregate 
application, uniformly distributing remainder of material at right angles to first 
application to ensure uniform coverage, and embed by power floating. 

3. Cure concrete with curing compound recommended by slip-resistive aggregate 
manufacturer.  Apply curing compound immediately after final finishing. 

4. After curing, lightly work surface with a steel wire brush or abrasive stone and 
water to expose nonslip aggregate. 

D. Pigmented Mineral Dry-Shake Hardener Finish:  After initial floating, apply dry-shake 
materials to pavement surface according to manufacturer's written instructions and as 
follows: 

1. Uniformly spread dry-shake hardener at a rate of 100 lb/100 sq. ft., unless greater 
amount is recommended by manufacturer to match pavement color required. 

2. Uniformly distribute approximately two-thirds of dry-shake hardener over 
pavement surface with mechanical spreader, allow to absorb moisture, and embed 
by power floating.  Follow power floating with a second dry-shake hardener 
application, uniformly distributing remainder of material at right angles to first 
application to ensure uniform color, and embed by power floating. 

3. After final floating, apply a hand-trowel finish followed by a broom finish to 
concrete.

4. Cure concrete with curing compound recommended by dry-shake hardener 
manufacturer.  Apply curing compound immediately after final finishing. 

3.9 CONCRETE PROTECTION AND CURING 

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

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 
finishing operations.  Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 
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D. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface. 

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, 
curing compound, or a combination of these as follows: 

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

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers.

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  
Immediately repair any holes or tears during curing period using cover material 
and waterproof tape. 

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

3.10 PAVEMENT TOLERANCES 

A. Comply with tolerances of ACI 117 and as follows: 

1. Elevation:  1/4 inch. 
2. Thickness:  Plus 3/8 inch, minus 1/4 inch. 
3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 

inch. 
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch. 
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm). 
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 

inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  

Length of dowel 1/4 inch per 12 inches. 
8. Joint Spacing:  3 inches. 
9. Contraction Joint Depth: Plus 1/4 inch, no minus. 
10. Joint Width:  Plus 1/8 inch, no minus. 

3.11 PAVEMENT MARKING 
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A. Do not apply pavement-marking paint until layout, colors, and placement have been 
verified with Architect. 

B. Allow concrete pavement to cure for 28 days and be dry before starting pavement 
marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings of dimensions 
indicated with uniform, straight edges.  Apply at manufacturer's recommended rates to 
provide a minimum wet film thickness of 15 mils. 

1. Spread glass beads uniformly into wet pavement markings at a rate of 6 lb/gal. 

3.12 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd.  or 
5000 sq. ft. or fraction thereof of each concrete mix placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength 
tests for each concrete mixture, testing shall be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C 143; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mix.  Perform 
additional tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, 
but not less than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 
deg F and below and when 80 deg F and above, and one test for each composite 
sample. 

5. Compression Test Specimens:  ASTM C 31; cast and laboratory cure one set of 
three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39; test 1 specimen at 7 days and 2 
specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from 
2 specimens obtained from same composite sample and tested at 28 days. 
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C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 
500 psi. 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name of 
concrete testing and inspecting agency, location of concrete batch in Work, design 
compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests. 

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete.

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. 

G. Remove and replace concrete pavement where test results indicate that it does not 
comply with specified requirements. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.13 REPAIRS AND PROTECTION 

A. Remove and replace concrete pavement that is broken, damaged, or defective or that 
does not comply with requirements in this Section. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of 
cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with 
portland cement concrete bonded to pavement with epoxy adhesive. 

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after 
placement.  When construction traffic is permitted, maintain pavement as clean as 
possible by removing surface stains and spillage of materials as they occur. 

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  
Sweep concrete pavement not more than two days before date scheduled for Substantial 
Completion inspections. 

END OF SECTION 32 1313 
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SECTION 321400 - UNIT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. Section Includes: 

1. Concrete pavers set in bituminous setting beds. 
2. Detectable warning pavers in bituminous setting beds.  
3. Asphalt-Block pavers set in bituminous setting beds.    
4. Cast-in-place concrete edge restraints for permeable paving edging.  

1.3 ACTION SUBMITTALS 

A. Product Data:  For materials other than water and aggregates. 

B. Product Data:  For the following: 

1. Pavers. 
2. Bituminous setting materials. 
3. Edge restraints. 

C. LEED Submittals: 

1. Product Certificates for Credit MR 5:  For products and materials required to comply 
with requirements for regional materials, certificates indicating location of material 
manufacturer and point of extraction, harvest, or recovery for each raw material.  Include 
statement indicating distance to Project, cost for each regional material, and fraction by 
weight that is considered regional. 

D. Samples for Initial Selection:  For the following: 

1. Each type of unit paver indicated. 
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1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of unit paver, joint material, and setting material from 
single source with resources to provide materials and products of consistent quality in 
appearance and physical properties. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store pavers on elevated platforms in a dry location.  If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Store liquids in tightly closed containers protected from freezing. 

E. Store asphalt cement and other bituminous materials in tightly closed containers. 

1.6 PROJECT CONDITIONS 

A. Cold-Weather Protection:  Do not use frozen materials or materials mixed or coated with ice or 
frost.  Do not build on frozen subgrade or setting beds.  Remove and replace unit paver work 
damaged by frost or freezing. 

PART 2 - PRODUCTS 

2.1 CONCRETE PAVERS 

A. Regional Materials:  Provide concrete pavers that have been manufactured within 500 miles 
(800 km) of Project site from aggregates[ and cement] that have been extracted, harvested, or 
recovered, as well as manufactured, within 500 miles (800 km) of Project site. 

B. Concrete Pavers:   

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. Hanover Pavers 

b. Colors:
1) Charcoal 
2) Glacier White 
3) Limestone Gray 
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c. Size: 4” x 24”x 3” 

C. Detectable Warning Concrete Pavers:   

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. Hanover Pavers 

b. Detectable warning pavers 

c. Color: Dark Grey 

d. Size: 12” x 12” 

2.2 ASPHALT-BLOCK PAVERS 

A. Asphalt-Block Pavers:  Solid units made from asphalt cement complying with ASTM D 312, 
Type III; inorganic stone dust or cement filler; and coarse aggregate, consisting of clean, hard, 
unweathered stone crushed into angular particles varying in size up to 3/8 inch (9.5 mm). 

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. Hanover Architectural Products, Inc. 

2. Thickness:  3 inches  
3. Face Size:  4 by 6 inches  
4. Dimensional Tolerances:  Plus or minus 1/16 inch (1.6 mm). 
5. Finish:  Ground Finish. 
6. Color:  A80046 

2.3 CURBS  

A. Job-Built Concrete Edge Restraints – for permeable paving edging:  Comply with requirements 
in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mixed 
concrete with minimum 28-day compressive strength of 3000 psi (20 MPa). 

2.4 ACCESSORIES

A. Cork Joint Filler:  Preformed strips complying with ASTM D 1752, Type II. 
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2.5 AGGREGATE SETTING-BED MATERIALS 

A. Graded Aggregate for Curb Subbase:  Sound, crushed stone or gravel complying with 
ASTM D 448 for Size No. 57. 

2.6 BITUMINOUS SETTING-BED MATERIALS 

A. Primer for Base:  ASTM D 2028, cutback asphalt, grade as recommended by unit paver 
manufacturer.

B. Fine Aggregate for Setting Bed:  ASTM D 1073, No. 2 or No. 3. 

C. Asphalt Cement:  ASTM D 3381, Viscosity Grade AC-10 or Grade AC-20. 

D. Neoprene-Modified Asphalt Adhesive:  Paving manufacturer's standard adhesive consisting of 
oxidized asphalt combined with 2 percent neoprene and 10 percent long-fibered mineral fibers 
containing no asbestos. 

E. Sand for Joints:  Fine, sharp, washed, natural sand or crushed stone with 100 percent passing 
No. 16 (1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve. 

2.7 BITUMINOUS SETTING-BED MIX 

A. Mix bituminous setting-bed materials at an asphalt plant in approximate proportion, by weight, 
of 7 percent asphalt cement to 93 percent fine aggregate unless otherwise indicated.  Heat 
mixture to 300 deg F (149 deg C). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas indicated to receive paving, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

3.2 INSTALLATION, GENERAL 

A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be 
visible or cause staining in finished work. 

B. Tolerances:  Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) nor 1/8 
inch in 10 feet (3 mm in 3 m) from level, or indicated slope, for finished surface of paving. 

C. Expansion and Control Joints:  Provide for sealant-filled joints at locations and of widths 
indicated. Install joint filler before setting pavers.  Sealant materials and installation are 
specified in Section 079200 "Joint Sealants." 
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D. Provide steps made of pavers as indicated.  Install paver steps before installing adjacent pavers. 

3.3 BITUMINOUS SETTING-BED APPLICATIONS 

A. Apply primer to concrete slab or binder course immediately before placing setting bed. 

B. Place bituminous setting bed where indicated, in panels, by spreading bituminous material.  
Spread mix at a minimum temperature of 250 deg F (121 deg C).   

C. Place pavers carefully by hand in straight courses, maintaining accurate alignment and uniform 
top surface.

D. Joint Treatment:  Place unit pavers with hand-tight joints.  Fill joints by sweeping sand over 
paved surface until joints are filled.  Remove excess sand after joints are filled. 

3.4 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged 
or that do not match adjoining units.  Provide new units to match adjoining units and install in 
same manner as original units, with same joint treatment and with no evidence of replacement. 

B. Cleaning:  Remove excess grout from exposed paver surfaces; wash and scrub clean. 

END OF SECTION 321400 
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SECTION 321443 - POROUS UNIT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SCOPE OF WORK 

A. Section Includes: 

1. Concrete grid pavers with aggregate fill for vehicular and pedestrian use.
2. Aggregate setting bed for pavers. 
3. Edge restraints. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For materials other than aggregates. 

B. Product Data:  For the following: 

1. Pavers. 

C. LEED Submittals: 

1. Product Certificates for Credit MR 5:  For products and materials required to comply 
with requirements for regional materials, certificates indicating location of material 
manufacturer and point of extraction, harvest, or recovery for each raw material.  Include 
statement indicating distance to Project, cost for each regional material, and fraction by 
weight that is considered regional. 

D. Sieve Analyses:  For aggregate materials, according to ASTM C 136. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For unit pavers.  Include statements of material properties indicating 
compliance with requirements, including compliance with standards.  Provide for each type and 
size of unit. 
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1.5 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store pavers on elevated platforms in a dry location.  If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied. 

B. Store aggregates where grading and other required characteristics can be maintained and 
contamination can be avoided. 

PART 2 - PRODUCTS 

2.1 CONCRETE UNIT PAVERS 

A. Regional Materials:  Pavers shall be manufactured within 500 miles (800 km) of Project site 
from aggregates[ and cement] that have been extracted, harvested, or recovered, as well as 
manufactured, within 500 miles (800 km) of Project site. 

B. Source Limitations:  Obtain each type of paver from single source that has resources to provide 
materials and products of consistent quality in appearance and physical properties. 

C. Concrete Grid Pavers:  Grid paving units complying with ASTM C 1319, made from normal-
weight aggregates. 

1. Vehicular Permeable Pavers:  Subject to compliance with requirements, available 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 

a. Pavestone

b. Uni Eco Stone Pavers 

c. Size:  9”x4.5”x3” 

d. Color: grey 

2. Pedestrian Permeable Pavers:  Subject to compliance with requirements, available 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 

a. Hanover Pavers 

b. Permeable Pavers 
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c. Size:  12”x18” 

d. Color: limestone grey 

2.2 ACCESSORIES

A. Precast Concrete Curbs:  Made from normal-weight concrete with a compressive strength not 
less than [5000 psi and water absorption not more than 5 percent, in shapes and sizes indicated. 

2.3 AGGREGATE SETTING-BED MATERIALS 

A. Regional Materials:  Aggregate and soil shall be extracted, harvested, or recovered, as well as 
manufactured, within 500 miles (800 km) of Project site. 

B. Graded Aggregate for Subbase:  Sound crushed stone or gravel complying with [ASTM D 448 
for Size No. 57 

C. Graded Aggregate for Base Course:  Sound crushed stone or gravel complying with 
ASTM D 448 for Size No. 8 

D. Graded Aggregate for Leveling Course:  Sound crushed stone or gravel complying with 
ASTM D 448 for Size No. [8] [9]. 

E. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications; 
made from polyolefins or polyesters, with elongation less than 50 percent; complying with 
AASHTO M 288  

F. Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface 
drainage applications, made from polyolefins or polyesters; with elongation greater than 50 
percent; complying with AASHTO M 288  

2.4 FILL MATERIALS 

A. Graded Aggregate for Porous Paving Fill:  Sound crushed stone or gravel complying with 
ASTM D 448 for Size No. [8] [9]. 

PART 3 - EXECUTION 

3.1 PREPARATION

A. Proof-roll prepared subgrade according to requirements in Section 312000 "Earth Moving" to 
identify soft pockets and areas of excess yielding.  Proceed with porous paver installation only 
after deficient subgrades have been corrected and are ready to receive [subbase and ]base course 
for porous paving. 
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SECTION 323119.13 - DECORATIVE METAL SECURITY FENCES AND GATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SCOPE OF WORK 

A. Section Includes: 
1. Swing gates. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  For gates.  Include plans, elevations, sections, details, and attachments to other 
work.

C. Samples:  For each fence material and for each color specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For gate operators to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Lightning-Protection System:  Maximum grounding-resistance value of 25 ohms under normal 
dry conditions. 

2.2 SWING GATES 

A. Gate Configuration:  Double leaf 
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B. Gate Frame Height:  As indicated 

C. Gate Opening Width:  As indicated 

D. Automated vehicular gates shall comply with ASTM F 2200 

E. Galvanized-Steel Frames and Bracing:  Fabricate members from square tubes [1-1/2 by 1-1/2 
inches (38 by 38 mm)] [1-3/4 by 1-3/4 inches (45 by 45 mm)] [2 by 2 inches (51 by 51 mm)] 
[2-1/2 by 2-1/2 inches (64 by 64 mm)] formed from 0.108-inch (2.74-mm) nominal-thickness, 
metallic-coated steel sheet or formed from 0.105-inch (2.66-mm) nominal-thickness steel sheet 
and hot-dip galvanized after fabrication. 

F. Frame Corner Construction:  Welded 

G. Hinges:  BHMA A156.1, Grade 1, suitable for exterior use. 

H. Galvanizing:  For items other than hardware that are indicated to be galvanized, hot-dip 
galvanize to comply with ASTM A 123/A 123M.  For hardware items, hot-dip galvanize to 
comply with ASTM A 153/A 153M. 

2.3 GATE OPERATORS 

A. Gate Operators: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
following: 

a. Commercial Swing Gate 

b. Long Fence – 301.350.2400 – Sean McFadden   
c.  Color: Black 
d. Installation:  concrete footers 
e. Lock: Button Key pad 

B. Provide factory-assembled automatic operating system designed for gate size, type, weight, and 
operation frequency.  Provide operation control system with characteristics suitable for Project 
conditions, with remote-control stations, safety devices, and weatherproof enclosures; 
coordinate electrical requirements with building electrical system. 

2.4 MISCELLANEOUS MATERIALS 

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

B. Concrete:  Normal-weight, air-entrained, ready-mix concrete complying with requirements in 
Section 033000 "Cast-in-Place Concrete" with a minimum 28-day compressive strength of 3000 
psi (20 MPa), 3-inch (75-mm) slump, and 1-inch (25-mm) maximum aggregate size. 
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C. Nonshrink Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying 
with ASTM C 1107/C 1107M and specifically recommended by manufacturer for exterior 
applications.

2.5 GROUNDING MATERIALS 

A. Grounding Connectors and Grounding Rods:  Comply with UL 467. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, construction layout, and other conditions affecting 
performance of the Work. 

3.2 PREPARATION

A. Stake locations of gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or 
line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference.  Attach hardware using tamper-resistant or concealed means.  
Install ground-set items in concrete for anchorage.  Adjust hardware for smooth operation and 
lubricate where necessary. 

3.4 FIELD QUALITY CONTROL 

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

1. Grounding-Resistance Tests:   

3.5 ADJUSTING 

A. Gates:  Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout 
entire operational range.  Confirm that latches and locks engage accurately and securely without 
forcing or binding. 
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3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train. Owner's personnel to adjust, 
operate, and maintain gates. 

END OF SECTION 323119.13 
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3.2 INSTALLATION, GENERAL 

A. Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might be 
structurally unsound or visible in finished work. 

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors 
and textures. 

C. Cut unit pavers with motor-driven masonry saw equipment[ or a block splitter] to provide clean, 
sharp, unchipped edges.  Cut units to provide pattern indicated and to fit adjoining work neatly.  
Use full units without cutting where possible.  Hammer cutting is not acceptable. 

D. Provide curbs as indicated.  Install curbs before placing unit pavers. 

3.3 SETTING-BED INSTALLATION 

A. Compact soil subgrade uniformly to at least [95] <Insert number> percent of [ASTM D 698] 
[ASTM D 1557] laboratory density. 

B. Place [separation] [drainage] geotextile over prepared subgrade, overlapping ends and edges at 
least 12 inches (300 mm). 

C. Place drainage geotextile over compacted subbase, overlapping ends and edges at least 12 
inches (300 mm). 

3.4 PAVER INSTALLATION 

A. Set unit pavers on leveling course, being careful not to disturb leveling base.   

B. Place graded aggregate fill immediately after vibrating pavers into leveling course.  Spread and 
screed aggregate fill level with tops of pavers. 

C. As work progresses, remove and replace pavers that are loose, chipped, broken, stained, or 
otherwise damaged or that do not match adjoining units.  Provide new units to match adjoining 
units and install in same manner as original units, with same joint treatment and with no 
evidence of replacement. 

END OF SECTION 321443 
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SECTION 323223 - SEGMENTAL RETAINING WALLS

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes single depth segmental retaining walls with soil reinforcement. 

1.3 PERFORMANCE REQUIREMENTS 

A. Basis of Design:  Design of segmental retaining walls is based on products indicated.  If 
comparable products of other manufacturers are proposed, provide engineering design for 
proposed products, including comprehensive engineering analysis by a qualified professional 
engineer, using performance requirements and design criteria indicated. 

1.4 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction 
testing:

1.5 ACTION SUBMITTALS 

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

B. Samples for Initial Selection:  For concrete units. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For segmental retaining wall units and soil reinforcement, from 
manufacturer.

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for segmental retaining wall units and soil reinforcement. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 
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B. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store and handle concrete units and accessories to prevent deterioration or damage due to 
contaminants, breaking, chipping, or other causes. 

B. Store geosynthetics in manufacturer's original packaging with labels intact. 

PART 2 - PRODUCTS 

2.1 SEGMENTAL RETAINING WALL UNITS 

A. Concrete Vegetated Retaining Wall Units:  ASTM C 1372, Normal Weight 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
following or approved equal: 

a. Furbish- Vegetative Segmental Retaining Wall - Smart Slope. 
1) Size: 15”x20”x10.5” 
2) Reinforcement: polymeric straps 
3) Brad Garner – 443.931.3067 

B. Color:  As selected by Architect from manufacturer's full range. 

C. Shape and Texture:  Provide units matching basic shape, dimensions, and face texture indicated 
by referencing manufacturer's pattern designation. 

D. Planting Plan – see drawings.

2.2 INSTALLATION MATERIALS 

A. Leveling Base:  Comply with requirements in Section 312000 "Earth Moving" for base 
material, Section 334600 "Subdrainage" for drainage fill. 

B. Drainage Fill:  Comply with requirements in Section 334600 "Subdrainage." 

C. Reinforced-Soil Fill:  Comply with requirements in Section 312000 "Earth Moving" for 
satisfactory soils. 

D. Subdrainage Pipe and Filter Fabric:  Comply with requirements in Section 334600 
"Subdrainage." 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
excavation tolerances, condition of subgrades, and other conditions affecting performance of 
segmental retaining walls. 

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

3.2 RETAINING WALL INSTALLATION 

A. General:  Place units according to NCMA's "Segmental Retaining Wall Installation Guide" and 
segmental retaining wall unit manufacturer's written instructions. 

B. Leveling Base:  Place and compact base material to thickness indicated and with not less than 
95 percent maximum dry unit weight according to ASTM D 698. 

C. First Course:  Place first course of segmental retaining wall units for full length of wall.  Place 
units in firm contact with each other, properly aligned and level. 

D. Subsequent Courses:  Remove excess fill and debris from tops of units in course below.  Place 
units in firm contact, properly aligned, and directly on course below. 

E. Cap Units:  Place cap units and secure with cap adhesive. 

3.3 FILL PLACEMENT 

A. Fill voids between and within units with specified planting soil mix, see planting soils spec 
section.  Place fill as each course of units is laid. 

B. Place, spread, and compact planting soil mix and soil fill in uniform lifts for full width and 
length of embankment as wall is laid.  Place and compact fills without disturbing alignment of 
units.  Where both sides of wall are indicated to be filled, place fills on both sides at same time.  
Begin at wall and place and spread fills toward embankment. 

C. Place a layer of drainage fill at least 12 inches (300 mm) wide behind wall to within 12 inches 
(300 mm) of finished grade.  Place a layer of drainage geotextile between drainage fill and soil 
fill.

D. Wrap subdrainage pipe with filter fabric and place in drainage fill as indicated[, sloped not less 
than 0.5 percent to drain]. 

E. Slope grade at top of wall away from wall unless otherwise indicated.  Slope grade at base of 
wall away from wall.  Provide uniform slopes that will prevent ponding. 
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F. Place soil reinforcement in horizontal joints of retaining wall where indicated and according to 
manufacturer's written instructions.  Embed reinforcement into retaining wall and stretch tight 
over compacted backfill.  Anchor soil reinforcement before placing fill. 

3.4 FIELD QUALITY CONTROL 

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

B. Comply with requirements in Section 312000 "Earth Moving" for field quality control. 

3.5 ADJUSTING 

A. Remove and replace segmental retaining wall construction of the following descriptions: 

1. Broken, chipped, stained, or otherwise damaged units.  Units may be repaired if Architect 
approves methods and results. 

B. Replace units so segmental retaining wall matches approved Samples and mockups, complies 
with other requirements, and shows no evidence of replacement. 

END OF SECTION 323223 
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SECTION 329100  - PLANTING SOILS 

PART 1 - GENERAL 

1.1 SUMMARY

A. The scope of work intended under this section includes furnishing all labor, materials, 
tools and equipment for soil blending,  manufacturing and placement, or as may be 
reasonably inferred from, the drawings and as described in the Specifications.  Such work 
shall include but is not limited to the following: 

1. Furnish and install components that make up the Soil Mixes (Drainage Storage 
Gravel, Drainage Choker Gravel, Processed Sand, Organic Amendment, 
Compost, Inorganic Ammendments, and all pre-plant fertility amendments). 

2. Furnish and install Soil Types that make up Soil Profiles. 
a. Ammended Site Soil 

3. Furnish and install all fertility amendments. 

1.2 SUBMITTALS

A. Testing During Construction:  Contractor shall submit a one (1) gallon composite sample 
of each blended soil type representing every 150 cubic yards of specified material to a 
qualified testing agent. 

1.3 QUALITY ASSURANCE 

A. Furnish certificates of inspection of landscape materials to accompany shipments, as 
required by governmental authorities.  Comply with applicable Federal, State, County, 
and local regulations governing landscape materials. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Deliver packaged materials in containers showing weight, analysis and name of 
manufacturer.  Protect materials from deterioration during delivery, and while stored at 
the site. 

1.5 SEQUENCING AND SCHEDULING 

A. The Contractor is responsible for coordinating blending, shipping, delivery and 
installation of soils so that the following conditions are met: 

PART 2 - PRODUCTS 

2.1 AMMENDED SITE SOIL AND IMPORTED TOPSOIL 
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A. Recommendations for amendments are based on soil tests performed. Contractor shall 
perform their own soil tests for verification and submit results to landscape architect for 
final approval of soil amendment. 

1. 60-65% sand and a maximum of 12% clay. There should be 5% organic content. 
Leafgro should be used to increase organic content if it is deficient.  

B. Local Source(s) of Topsoil Material:  

1. The topsoil shall be free from subsoil, clay lumps, stones, or similar objects larger 
than 3/8” in greatest diameter, brush, stumps, roots, objectionable weeds or litter, 
excess acid or alkali or any other material or substance which may be harmful to 
plant growth or a hindrance to subsequent smooth grading, planting and 
maintenance operations. Foreign material shall not exceed 2% by volume or 
weight. Texture to be defined by % sand, %clay, and % silt taken from sample 
material provided for texting. Topsoil shall also possess characteristics of 
representative productive soils in vicinity from which it is obtained, and be 
suitable for the germination of seeds and the support of vegetative growth. The 
topsoil shall be harvested at a single source from the O and or A horizons of the 
soil profile. Topsoil source location and extent of area suitable for harvest shall 
be approved by the Landscape architect. 

2.2 BIORETENTION SOILS:  (SEE CIVIL DWGS) 

2.3 ORGANIC AMENDMENT 

A. The following are some potential products that could be recommended as amendment. 
This is not an exhaustive list and other products may be recommended following testing. 

B. LeafGro 

1. Phone:(410)729-8636 
Toll-Free:(888)A1-HUMUS
Fax:(410)729-8220                                                                     
http://www.leafgro.com/

C. Black Castings™:

1. Worm castings produced without any waste products. Larva free Pure Black 
castings as provided by Vermitechnology Inc. Minimum organic matter content 
of 35% by weight as determined by loss on ignition (ASTM D 2974-87 Method 
D).  Castings shall be free of sticks, stones and other debris and comply with the 
following: 

Item Criteria 

Total Ash 70% or less 

pH 5.0 to 7.5 
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% Moisture (wet wt. ba- 30% to 50% 

2. Supplier or approved equal 

Circle Organics, LLC 

13000 South Tryon St. Suite F-192  
Charlotte NC 28278-7602 
877-ORG-FERT
Email: sales@circleorganics.com 

3. Application Rates per soil testing results and recommendations of landscape 
architect. 

D. COMPOST 

1. All compost will be decomposed and stable.  All materials will be decomposed 
through aerobic processes. Material shall be free of debris and stones. Compost 
shall not be derived from more than 40% wood products. 

2.4 ORGANIC SOIL AMENDMENTS 

A. Following soil testing, amendments to be added per instruction of Landscape Architect. 
The following are some potential products that could be recommended as amendment. 
This is not an exhaustive list and other products may be recommended following testing. 

B. VermaPlex™ Liquid Soil Amendment 

1. Apply per soil tests and landscape architecture recommendations 

2. Supplier or approved equal 

Circle Organics, LLC 
13000 South Tryon St. Suite F-192  
Charlotte NC 28278-7602 
877-ORG-FERT
Email: sales@circleorganics.com 

C. Pre-Plant Bio-Fertilizer – Trees and Shrubs 

1. Apply per soil tests and landscape architecture recommendations 

2. Supplier or approved equal 

Nutri-Cast™ (apply at label rates) 
Circle Organics, LLC 
13000 South Tryon St. Suite F-192  
Charlotte NC 28278-7602 
877-ORG-FERT
Email: sales@circleorganics.com 

D. Capsulated Gypsum Pellets 

1. Apply per soil tests and landscape architecture recommendations 

2. Supplier or approved equal 
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Kelly’s Green Team 
P.O. Box 725 
Kirksville, MO 63501 
(T) 660.627.5500 
(F) 660.627.5504 

E. Peat moss is not allowed for use as a soil amendment.  

2.5 INORGANIC SOIL AMENDMENTS 

A. Following soil testing, amendments to be added per instruction of Landscape Architect. 
The following are some potential products that could be recommended as amendment. 
This is not an exhaustive list and other products may be recommended following testing. 
1. Lime:  ASTM C 602, agricultural limestone containing a minimum 80 percent 

calcium carbonate equivalent and as follows: 
2. Class:  Class T, with a minimum 99 percent passing through No. 8 sieve and a 

minimum 75 percent passing through No. 60 sieve. 
3. Class:  Class O, with a minimum 95 percent passing through No. 8 sieve and a 

minimum 55 percent passing through No. 60 sieve. 
4. Provide lime in form of dolomitic limestone. 
5. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, with 

a minimum 99 percent passing through No. 6 sieve and a maximum 10 percent 
passing through No. 40 sieve. 

6. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron 
and 10 percent sulfur. 

7. Aluminum Sulfate:  Commercial grade, unadulterated. 
8. Perlite:  Horticultural perlite, soil amendment grade. 
9. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent 

calcium sulfate. 
10. Sand:  Clean, washed, natural or manufactured, free of toxic materials. 
11. Diatomaceous Earth:  Calcined, diatomaceous earth, 90 percent silica, with 

approximately 140 percent water absorption capacity by weight. 
12. Zeolites:  Mineral clinoptilolite with at least 60 percent water absorption by 

weight.

2.6 TREE BEDDING PLANTER MULCH 

A. Mulch:  Hardwood Mulch  

PART 3 EXECUTION 

3.1 GENERAL 

A. Obtain verification, in writing, that all of the planting areas receiving Soil Mixes have 
been prepared properly per drawings and specifications. Verify that subgrade and 
drainage components of the planters have been prepared, installed and approved per 
drawings, details and specifications prior to placement of Soil Mixes. 
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B. Verify that the surface moisture content is suitable for placement operations.  Do not 
place or install any soil type during precipitation events, or when the subgrade is in a 
frozen condition. 

C. In performing this work, Contractor shall avoid damage or displacement of other 
structures or materials such as walls, paving, drainage components, irrigation systems, 
filter fabric, or roofing membrane. The Contractor shall repair any such damage at his 
own expense. 

D. Biological amendments should be added at time of planting. 

3.2 Protection of Soil Mixes  

A. Do not contaminate or compact during construction activities. Heavy construction 
equipment that could compact the soil should not be placed on the tree planting areas. 
Contractor shall ensure that this is done through the sequencing of construction, 
arranging staging areas, and providing protection of installed soil. 

3.3 PLACEMENT OF PLANTING SOIL AT GRADE 
A. Contractor shall verify that the soil has been installed in 4-6 inch lifts as per. This will 

insure that air pockets are removed from the soil. 
B.  Tree planting areas (at grade): 

1. Planting soil mix shall be installed next as an agronomic component, at a minimum 
depth of 36 inches .  

C. Shrub and Groundcover planting areas (at grade):
1. Planting Soil Mix shall be installed next as an agronomic component, at a 

minimum depth of 24 inches (24”).  

3.4 FINAL REVIEW 

B. Following all placement operations, the Landscape Architect must review and approve 
the installed soil profiles prior to any plant material and paving material placement. 

C. Contractor must secure verification of compacted rates for all soil types within each soil 
profile that will support paving material. 

D. Remove any material stockpiled on site, and clean all adjacent improvements per the 
requirements of Division 01. 

END OF SECTION  
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SECTION 329200 - TURF AND GRASSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SCOPE OF WORK 

A. Section Includes: 
1. Sodding. 
2. Turf renovation. 
3. Erosion-control material(s). 

1.3 ACTION SUBMITTALS 

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

1. Pesticides and Herbicides:  Include product label and manufacturer's application 
instructions specific to this Project. 

1.4 INFORMATIONAL SUBMITTALS 

A. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture 
stating the botanical and common name, percentage by weight of each species and variety, and 
percentage of purity, germination, and weed seed.  Include the year of production and date of 
packaging.

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful 
turfestablishment.

B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for 
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 
in TPI's "Guideline Specifications to Turfgrass Sodding."   
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1.6 PROJECT CONDITIONS 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods 
with initial maintenance periods to provide required maintenance from date of [planting 
completion]  

1. Spring Planting:  Deciduous: February 1-May 1 
2. Fall Planting:  Deciduous: October 15-December 30. 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may be 
obtained.  Apply products during favorable weather conditions according to manufacturer's 
written instructions. 

1.7 MAINTENANCE SERVICE 

A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape 
Installer.  Begin maintenance immediately after each area is planted and continue until 
acceptable turf is established but for not less than the following periods: 

1. Sodded Turf:  30 days from date of planting completion and until sod is established. 

PART 2 - PRODUCTS 

2.1 TURFGRASS SOD 

A. Turfgrass Sod:  Certified, Number 1 Quality/Premium, including limitations on thatch, weeds, 
diseases, nematodes, and insects, complying with "Specifications for Turfgrass Sod Materials" 
in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform 
density, color, and texture, strongly rooted, and capable of vigorous growth and development 
when planted. 

15 December 2017 
Bid Set 
 



31 March 2017                                                          Fort Dupont Ice Arena 
100% Design Development Documents  QEA Project No. 31405500 
  Page 3 of 5 

TURF AND GRASSES 329200 - 3

2.2 INORGANIC SOIL AMENDMENTS (see planting soil specification) 

2.3 ORGANIC SOIL AMENDMENTS (see planting soil specification) 

2.4 FERTILIZERS (see planting soil specification) 

2.5 PLANTING SOILS (see planting soil specification) 

2.6 PESTICIDES (see planting soil specification) 

2.7 EROSION-CONTROL MATERIALS 

A. Erosion-Control Mats:  Cellular, non-biodegradable slope-stabilization mats designed to isolate 
and contain small areas of soil over steeply sloped surface.  Include manufacturer's 
recommended anchorage system for slope conditions. 

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. Invisible Structures, Inc.; Slopetame 2. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 
performance. 

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

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Architect and replace with new planting 
soil.

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and 
plantings from damage caused by planting operations. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 
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3.3 TURF AREA PREPARATION 

A. Limit turf subgrade preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches .  Remove stones 
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and 
legally dispose of them off Owner's property. 

C. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry 
before planting.  Do not create muddy soil. 

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 

A. Prepare area as specified in "Turf Area Preparation" Article. 

B. For erosion-control mats, install planting soil in two lifts, with second lift equal to thickness of 
erosion-control mats.  Install erosion-control mat and fasten as recommended by material 
manufacturer.

C. Fill cells of erosion-control mat with planting soil and compact before planting. 

D. For erosion-control blanket or mesh, install from top of slope, working downward, and as 
recommended by material manufacturer for site conditions.  Fasten as recommended by 
material manufacturer. 

E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to 
dry before planting.  Do not create muddy soil. 

3.5 SODDING 

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or 
muddy. 

B. Saturate sod with fine water spray within two hours of planting.  During first week after 
planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth 
of 1-1/2 inches (38 mm) below sod. 

3.6 TURF RENOVATION 

A. Renovate existing turf damaged by Contractor's operations, such as storage of materials or 
equipment and movement of vehicles. 

3.7 TURF MAINTENANCE 

A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and 
performing other operations as required to establish healthy, viable turf.  Roll, regrade, and 
replant bare or eroded areas and remulch to produce a uniformly smooth turf.  Provide materials 
and installation the same as those used in the original installation. 
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B. Watering:  Install and maintain temporary piping, hoses, and turf-watering equipment to convey 
water from sources and to keep turf uniformly moist to a depth of 4 inches (100 mm). 

C. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified 
height without cutting more than 1/3 of grass height.   

3.8 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents in accordance with 
requirements of authorities having jurisdiction and manufacturer's written recommendations.  
Coordinate applications with Owner's operations and others in proximity to the Work.  Notify 
Owner before each application is performed. 

B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat 
already-germinated weeds and in accordance with manufacturer's written recommendations. 

3.9 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established. 

C. Remove nondegradable erosion-control measures after grass establishment period. 

END OF SECTION 329200 
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SECTION 329300 - PLANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SCOPE OF WORK 

A. Section Includes: 

1. Plants.
2. Tree stabilization. 
3. Landscape edgings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, including soils. 

1. Plant List:   
2. Plant Photographs:  format of each required species and size of plant material  

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified landscape Installer.   

B. Product Certificates:   

C. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. 

1.6 PROJECT CONDITIONS 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods 
with maintenance periods to provide required maintenance from date of Substantial Completion. 

1. Spring Planting:  Evergreen: March 15-June 1, Deciduous: February 1-May 1 
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2. Fall Planting: Evergreen: September 15-December1, Deciduous: October 15-December 
30. 

1.7 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in 
materials, workmanship, or growth within specified warranty period. 

1. Warranty Periods from Date of Planting Completion 

a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months. 
b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months. 

1.8 MAINTENANCE SERVICE 

A. Initial Maintenance Service for Trees and Shrubs:  

1. Maintenance Period:  12 months from date of planting completion 

PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, 
shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings 
and complying with ANSI Z60.1. 

2.2 INORGANIC SOIL AMENDMENTS: See Soil Specification Section 329100 

2.3 ORGANIC SOIL AMENDMENTS: See Soil Specification Section 329100 

2.4 FERTILIZERS: See Soil Specification Section 329100 

2.5 PLANTING SOILS: See Soil Specification Section 329100 

2.6 MULCHES 

A. Organic Mulch:  (For more planting beds) Free from deleterious materials and suitable as a top 
dressing of trees and shrubs, consisting of one of the following: 

1. Type:  Shredded hardwood 
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B. Mineral Mulch:  (For bioretention planting areas) Hard, durable stone, washed free of loam, 
sand, clay, and other foreign substances, of following type, size range, and color: 

2.7 WEED-CONTROL BARRIERS 

A. Nonwoven Geotextile Filter Fabric:  Polypropylene or polyester fabric, 3 oz./sq. yd.  minimum, 
composed of fibers formed into a stable network so that fibers retain their relative position.  
Fabric shall be inert to biological degradation and resist naturally-encountered chemicals, 
alkalis, and acids. 

2.8 PESTICIDES (SEE SOILS SPECIFICATION) 

2.9 TREE STABILIZATION MATERIALS 

A. Stakes and Guys: 

1. Upright and Guy Stakes:  Rough-sawn, sound, new [hardwood] [softwood with specified 
wood pressure-preservative treatment], free of knots, holes, cross grain, and other defects, 
2-by-2-inch nominal (38-by-38-mm actual) by length indicated, pointed at one end. 

2. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, 
twisted, 0.106 inch (2.7 mm) in diameter. 

3. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long. 

2.10 LANDSCAPE EDGINGS 

A. Aluminum Edging:  Standard-profile extruded-aluminum edging, ASTM B 221 
(ASTM B 221M), Alloy 6063-T6, fabricated in standard lengths with interlocking sections with 
loops stamped from face of sections to receive stakes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive plants for compliance with requirements and conditions affecting 
installation and performance. 

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

3.2 PLANTING AREA ESTABLISHMENT 

A. Loosen subgrade of planting areas to a minimum depth of  8 inches for gournd cover, 24 inches 
for shrubs, 36 inches for trees] Remove stones larger than 1 inch in any dimension and sticks, 
roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property. 
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B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 
fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades. 

C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 
or otherwise disturbed after finish grading. 

3.3 EXCAVATION FOR TREES AND SHRUBS 

A. Subsoil and topsoil removed from excavations may be used as planting soil. 

B. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs 
are encountered in excavations. 

C. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or 
retention in tree or shrub planting pits. 

3.4 TREE, SHRUB, AND VINE PLANTING 

A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If 
root flare is not visible, remove soil in a level manner from the root ball to where the top-most 
root emerges from the trunk.  After soil removal to expose the root flare, verify that root ball 
still meets size requirements. 

3.5 TREE STABILIZATION 

A. Install trunk stabilization as follows unless otherwise indicated: 
1. Use two stakes for trees up to 12 feet (3.6 m) high and 2-1/2 inches (63 mm) or less in 

caliper; three stakes for trees less than 14 feet (4.2 m) high and up to 4 inches (100 mm) 
in caliper.  Space stakes equally around trees. 

3.6 GROUND COVER AND PLANT PLANTING 

A. Set out and space ground cover and plants other than trees, shrubs, and vines in even rows with 
triangular spacing. 

B. Dig holes large enough to allow spreading of roots. 

C. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

D. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery 
from transplanting shock. 

3.7 PLANTING AREA MULCHING 

A. Mulch backfilled surfaces of planting areas and other areas indicated. 
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3.8 EDGING INSTALLATION 

A. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's 
written instructions.  Anchor with aluminum stakes spaced approximately 36 inches apart, 
driven below top elevation of edging. 

3.9 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring 
planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or 
vertical position, and performing other operations as required to establish healthy, viable 
plantings.  Spray or treat as required to keep trees and shrubs free of insects and disease. 

3.10 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents in accordance with 
authorities having jurisdiction and manufacturer's written recommendations.  Coordinate 
applications with Owner's operations and others in proximity to the Work.  Notify Owner before 
each application is performed. 

B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-
cover areas in accordance with manufacturer's written recommendations.  Do not apply to 
seeded areas. 

C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat 
already-germinated weeds and in accordance with manufacturer's written recommendations. 

3.11 DISPOSAL 

A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and 
debris and legally dispose of them off Owner's property. 

END OF SECTION 329300 
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