SECTION 211313

WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1 STIPULATIONS

A. The specifications sections “General Conditions of the Construction Contract”, “Special
Conditions”, and “Division 1 - General Requirements” form a part of this Section by this
reference thereto, and shall have the same force and effect as if printed herewith in full.

1.2 SUMMARY
A. Section includes modifications to the existing wet pipe sprinkler system at the following:
1. Parking Garage Level 2 (former spiral stair and lobby) new storage rooms.
Parking Garage Level 1 (former spiral stair and lobby) new storage room and elevator
machine room.
3. Cafeteria 61E.
4. Ceiling area above former spiral stair. Branch sprinkler pipe is required to be relocated to
have overhead clearance for elevator.
1.3 DEFINITIONS

A. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at

working pressure of 175 psig (1200 kPa) maximum.
1.4 SYSTEM DESCRIPTIONS

A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and
that is connected to water supply through alarm valve. Water discharges immediately from
sprinklers when they are opened. Sprinklers open when heat melts fusible link or destroys
frangible device. Hose connections are included if indicated.

1.5 PERFORMANCE REQUIREMENTS

A. Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum
working pressure.

B. Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis
by a qualified professional engineer, using performance requirements and design criteria
indicated.

1. Available fire-hydrant flow test records indicate the following conditions:
a. Data on existing wet pipe sprinkler system will be provided by the Client Agency.
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1.6

1.7

Sprinkler system design shall be approved by authority having jurisdiction, the Pennsylvania
Department of Labor and Industry.

1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses
through water-service piping, valves, and backflow preventers.
2. Sprinkler Occupancy Hazard Classifications:

Automobile Parking Areas: Ordinary Hazard, Group 1.
Building Service Areas: Ordinary Hazard, Group 1.
Elevator Equipment Rooms: Ordinary Hazard, Group 1.
Office and Public Areas: Light Hazard.

apow

3. Minimum Density for Automatic-Sprinkler Piping Design:
a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. (4.1 mm/min. over 139-sq. m)
area.
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. (6.1 mm/min.
over 139-sq. m) area.

4, Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless
otherwise indicated:

a. Light-Hazard Occupancies: 100 gpm (6.3 L/s) for 30 minutes.
b. Ordinary-Hazard Occupancies: 250 gpm (15.75 L/s) for 60 to 90 minutes.
SUBMITTALS

Product Data: For each type of product indicated.[ Include rated capacities, operating
characteristics, electrical characteristics, and furnished specialties and accessories.]

Shop Drawings: For wet-pipe sprinkler systems. Include plans, elevations, sections, details, and
attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

Delegated-Design Submittal: For sprinkler systems indicated to comply with performance

requirements and design criteria, including analysis data signed and sealed by the qualified

professional engineer responsible for their preparation.

Qualification Data: For qualified Installer and professional engineer.

Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have

been approved by authorities having jurisdiction, including hydraulic calculations if applicable.

QUALITY CONTROL

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 field
test reports by a qualified professional engineer.
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B.

1.8

A

1.9

A

NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing
shall comply with the following:

1. NFPA 13, "Installation of Sprinkler Systems."

2. NFPA 13R, "Installation of Sprinkler Systems in Residential Occupancies up to and
Including Four Stories in Height."

3. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances."

PROJECT CONDITIONS

Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities occupied
by Department or others unless permitted under the following conditions and then only after
arranging to provide temporary sprinkler service according to requirements indicated:

1. Notify Department and Client Agency no fewer than ten days in advance of proposed
interruption of sprinkler service.

2. Do not proceed with interruption of sprinkler service without Department’s written
permission.

COORDINATION

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

PART 2 - PRODUCTS

2.1

A

22

A

C.
D

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting
materials, and for joining methods for specific services, service locations, and pipe sizes.
STEEL PIPE AND FITTINGS

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

Malleable- or Ductile-Iron Unions: UL 860.
Cast-Iron Flanges: ASME 16.1, Class 125.
Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
Grooved-Joint, Steel-Pipe Appurtenances:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or equivalent manufacturer as approved by the Professional:

a. Anvil International, Inc.
b. Corcoran Piping System Co.
C. National Fittings, Inc.
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d. Shurjoint Piping Products.
e. Tyco Fire & Building Products LP.
f. Victaulic Company.

Pressure Rating: 250 psig (1725 kPa) minimum.

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.
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23 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or
ASME B16.21, nonmetallic and asbestos free.

1. Class 250, Cast-lIron 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.

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 psig (1200 kPa).
3. Minimum Pressure Rating for High-Pressure Piping: 250 psig (1725 kPa).
B. Bronze Butterfly Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or equivalent manufacturer as approved by the Professional:

a. Fivalco Inc.
b. Global Safety Products, Inc.
c. Milwaukee Valve Company.

Standard: UL 1091.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Bronze.

End Connections: Threaded.
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C. Iron Butterfly Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or equivalent manufacturer as approved by the Professional:

a. Anvil International, Inc.
b. Global Safety Products, Inc.
C. Milwaukee Valve Company.
d. NIBCO INC.
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e. Pratt, Henry Company.
f. Tyco Fire & Building Products LP.
g. Victaulic Company.

Standard: UL 1091.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Cast or ductile iron.
Style: Lug or wafer.

End Connections: Grooved.

D. Bronze OS&Y Gate Valves:

1.

aorLDd

Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or equivalent manufacturer as approved by the Professional:

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Milwaukee Valve Company.

NIBCO INC.

United Brass Works, Inc.
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Standard: UL 262.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Bronze.

End Connections: Threaded.

E. Iron OS&Y Gate Valves:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or equivalent manufacturer as approved by the Professional:

a. American Cast Iron Pipe Company; Waterous Company Subsidiary.
b. American Valve, Inc.
c. Crane Co.; Crane Valve Group; Crane Valves.
d. Hammond Valve.
e. Milwaukee Valve Company.
f. Mueller Co.; Water Products Division.
g. NIBCO INC.
h. Tyco Fire & Building Products LP.
i. United Brass Works, Inc.
j- Watts Water Technologies, Inc.

2. Standard: UL 262.

3. Pressure Rating: 250 psig (1725 kPa) minimum.

4. Body Material: Cast or ductile iron.

5. End Connections: Flanged or grooved.

2.5 SPRINKLER SPECIALTY PIPE FITTINGS

A. Flexible, Sprinkler Hose Fittings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or equivalent manufacturer as approved by the Professional:
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a. Fivalco Inc.
b. FlexHead Industries, Inc.
c. Gateway Tubing, Inc.

Standard: UL 1474.

Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling
grid.

Pressure Rating: 175 psig (1200 kPa) minimum.

Size: Same as connected piping, for sprinkler.

@
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SPRINKLERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or equivalent manufacturer as approved by the Professional:

Globe Fire Sprinkler Corporation.
Reliable Automatic Sprinkler Co., Inc.
Tyco Fire & Building Products LP.
Venus Fire Protection Ltd.

Victaulic Company.

Viking Corporation.
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General Requirements:

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

2. Pressure Rating for Residential Sprinklers: 175 psig (1200 kPa) maximum.

3. Pressure Rating for Automatic Sprinklers: 175 psig (1200 kPa) minimum.

4. Pressure Rating for High-Pressure Automatic Sprinklers: 250 psig (1725 kPa) minimum.

Automatic Sprinklers with Heat-Responsive Element:

1. Early-Suppression, Fast-Response Applications: UL 1767.

2. Nonresidential Applications: UL 199.

3 Characteristics: Nominal 1/2-inch (12.7-mm) orifice with Discharge Coefficient K of 5.6,
and for "Ordinary" temperature classification rating unless otherwise indicated or required
by application.

Sprinkler Finishes:

1. Bronze.
2. Painted.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with
sprinklers.

1. Ceiling Mounting: Plastic, white finish, one piece, flat.

Sprinkler Guards:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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Reliable Automatic Sprinkler Co., Inc.
Tyco Fire & Building Products LP.
Victaulic Company.

Viking Corporation.
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Standard: UL 199.
Type: Wire cage with fastening device for attaching to sprinkler.

@

PART 3 - EXECUTION

3.1

3.2

DGS Project No. C-0948-0101 PHASE 1

A

K.

PREPARATION

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

Report test results promptly and in writing.

PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping. Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction. File written approval with Professional before deviating
from approved working plans.

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

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

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

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

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

Install sprinkler piping with drains for complete system drainage.

Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when
sprinkler piping is connected to standpipes.

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

Install alarm devices in piping systems.

WET-PIPE SPRINKLER SYSTEMS
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3.3

3.4

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

Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of
each standpipe. Include pressure gages with connection not less than NPS 1/4 (DN 8) 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.

Fill sprinkler system piping with water.

JOINT CONSTRUCTION

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.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

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

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

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.

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.

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.

VALVE AND SPECIALTIES INSTALLATION

Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and
specialties according to NFPA 13 and authorities having jurisdiction.

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.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.
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3.5

3.6

3.7

3.9

Specialty Valves:

1. General Requirements: Install in vertical position for proper direction of flow, in main
supply to system.

2. Alarm Valves: Include bypass check valve and retarding chamber drain-line connection.

3 Deluge Valves: Install in vertical position, in proper direction of flow, and in main supply to

deluge system. Install trim sets for drain, priming level, alarm connections, ball drip
valves, pressure gages, priming chamber attachment, and fill-line attachment.
SPRINKLER INSTALLATION

Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling
panels.

Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.

IDENTIFICATION

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

FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections:

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest
until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

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

4. Coordinate with fire-alarm tests. Operate as required.

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

Prepare test and inspection reports.

CLEANING
Clean dirt and debris from sprinklers.

Remove and replace sprinklers with paint other than factory finish.

PIPING SCHEDULE

Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight
steel pipe with threaded ends or grooved-end-pipe couplings; and grooved joints.
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B. Sprinkler specialty fittings may be used, downstream of control vales, instead of specified
fittings.

C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead
of specified copper fittings. Branch-connection joints must be brazed.

D. Standard-pressure, wet-pipe sprinkler system, NPS 2 (DN 50) and smaller, shall be one of the
following:

1. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
3.10 SPRINKLER SCHEDULE
A. Use sprinkler types in subparagraphs below for the following applications:
1. Rooms without Ceilings: Upright sprinklers.
B. Provide sprinkler types in subparagraphs below with finishes indicated.

1. Concealed Sprinklers: Rough brass, with factory-painted white cover plate.

END OF SECTION 211313
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