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PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract including General and Supplementary
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Documents for this project.
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SECTION 20 08 00 — SEISMIC PROTECTION

PART 1 - GENERAL

1. RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Specification Sections, apply to this and the other sections of Division 20-28

2. SEISMIC RESTRAINT

A. All materials and workmanship shall specifically comply with the above listed Building
Code with respect to seismic requirements for the support and anchorage of all
mechanical systems and equipment as installed on this project. Lateral forces to be
restrained shall be as required by ASCE 7 Section 11 and 13 Architectural
Mechanical, and Electrical Components and Systems. Refer to structural drawings
and/or Geotechnical Report for design values.

-Site Class (ASCE 7-05, Table 11.4-1 and 11.4-2) D
- Seismic Use Group 1
- Seismic Design Category D

- Spectral Acceleration, .206
Short period (Sos)

B. All piping support and restraint details and practices shall conform to the publication
“Seismic Restraint Manual Guidelines for Mechanical Systems” by SMACNA, 2008
Edition, and/or “Seismic Restraints” by B-Line systems, Inc.

C. DELEGATED DESIGN: Design hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, herein
referred to as Seismic engineer. Prepare drawings, calculations and details for any
anchorage, bracing and/or sway bracing for seismic restraint as required by the local
codes and Authority Having Jurisdiction. Seismic engineer shall inspect the final
installation for compliance with the approved Seismic shop drawings. Seismic engineer
to identify items that need to be corrected or changed and provide contractor
additional/revised drawings as required.

D. SUBMITTALS:
1. SHOP DRAWINGS: Submit drawings, calculations and details shall be signed and
sealed by a Professional Engineer licensed in the State of the Project's location.
2. CLOSEOUT: As-built seismic drawings with Letter from Seismic engineer stating
that the completed installation meets the design.

E. INSTALLATION: Contractor shall only use those materials submitted and approved.
Contractor shall notify Seismic Engineer when actual installation differs from the
approved Seismic shop drawing.

END OF SECTION 200800
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SECTION 21 01 00 — BASIC FIRE PROTECTION REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Specification Sections, apply to this and the other sections of Division 21.
1.2 SUMMARY
A. This Section includes general administrative and procedural requirements for fire protection
installations. The following administrative and procedural requirements are included in this Section
to expand the requirements specified in Division 01:
1. Submittals.
2. Material and Equipment Selection.
3. Coordination drawings.
4. Record documents.

5. Maintenance manuals.

6. Buy American Act Provision

1.3 REFERENCED STANDARDS
A. International Fire Code 2018 (IFC)

B. National Fire Protection Association Standards

1.4 CONTRACTOR’S SUBMITTAL REVIEW RESPONSIBILITIES

A. General: Submittals are not requested for all products covered in the specifications. Submit only
the data requested under the submittals portion of each specification section or where indicated in
a Submittal Log, if included within Division 01. Un-requested submittals will not be processed,
reviewed or returned and the contractor will be notified that the submittal will not be reviewed by
the engineer of record.

1. Non-requirement of submittals, when so noted, is not to be construed as an allowance for
substitutions and does not relieve the contractor from full compliance with the plans and
specifications.

2. Any deviation from specified items is considered a substitution. If the contractor desires to use

other than specified items, then a formal request for substitution must be submitted prior to bid
date (no exceptions), in accordance with the procedures and time limitations set forth in

BASIC FIRE PROTECTION REQUIREMENTS 210100 -1



Division 01. Where not defined in Division 01, requests for substitutions shall be submitted no
less than ten (10) working days prior to bid date. Review of substitution requests by the
Engineer shall be done at the expense of the contractor. Charges for this substitution review
shall be calculated based on the Engineer’s standard hourly rates, as defined in their contract
with the Owner.

B. It is the responsibility of the Contractor to ensure that all submittals have been reviewed for total
completeness and accuracy as to the requirements of the specifications and drawings before being
submitted to the Engineer for review.

1. One comprehensive submittal shall be provided for each individual specification section. All
required submittal information called for in each individual specification section shall be
included in the submittal.

2. The Engineer of Record shall not be responsible for informing the contractor on items that have
not been included and are necessary for a complete review of the required submittal
information for a specification section.

3. The Engineer of Record shall have the option of returning any submittal, unmarked, if all
required documentation called for in the specifications has not been provided in the submittal.

4. The Engineer of Record shall review each submittal no more than two (2) times and return to
the contractor with the appropriate disposition.

5. If the Engineer of Record is required to review a submittal a second time, it shall be limited to
review of the changed information, clearly highlighted by the submitter, and/or confirmation of
documentation only and it shall be returned to the contractor with the appropriate disposition.

6. If the submittal is required to be reviewed a third time, it shall be done at the expense of the
contractor. Charges for this additional submittal review shall be calculated based on the
Engineer’s standard hourly rates, as defined in their contract with the Owner.

C. Operation and Maintenance Manuals: All items required for insertion into each Operation and
Maintenance (O&M) Manual are called out in the submittals portion of each specification section or
in a Submittal Log, if included within Division 01. It is the responsibility of the Contractor to ensure
that the O&M submittal has been reviewed and includes all the requirements of the specifications.
The Engineer of Record shall review the submittal for the Operation and Maintenance Manual one
(1) time and return to the contractor with the appropriate disposition.

1. If the submittal is required to be reviewed a second time, it shall be done at the expense of the
contractor. Charges for this additional submittal review shall be calculated based on the
Engineer’s standard hourly rates, as defined in their contract with the Owner.

2. Submittals for the Operation and Maintenance Manual must be original documentation.

3. Photo copies of marked up Operations and Maintenance submittals are not acceptable.

D. Refer to Division 01 and each individual Division 21 Section for additional submittalrequirements.

E. Prepare maintenance manuals in accordance with Division 01. In addition to the requirements
specified in Division 01, include the following information for equipmentitems:

1. Description of function, normal operating characteristics and limitations, performance curves,

engineering data and tests, and complete nomenclature and commercial numbers of
replacement parts.
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Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

Servicing instructions and lubrication charts and schedules.
Facsimiles or photo copies are not allowed as submittals for operating and maintenance

manuals. Submittals for operating and maintenance manuals must be on original manufacturer
printed stock.

F. Prepare and submit Coordination Drawings as further described herein. The Engineer shall receive
one copy of all coordination drawings supplied to the Owner as required in this specification. It is
the responsibility of the Contractor to coordinate the work as outlined herein. Receipt by the
Engineer of a copy of the coordination drawings is to verify conformance to the submittal
requirements set forth in this specification section. It is not an admission by the Engineer as to the
accuracy or completeness of the coordination proposed.

G. Coordination shall be drawn to a scale of 4" = 1'0" or larger. Detail major elements, components,
and systems of mechanical equipment and materials in relationship with other systems,
installations, and building components. Show space requirements for installation and access.
Indicate if sequence and coordination of installations are important to efficient flow of the Work.
Include the following:

1.

10.

Planned piping layout, including valve and specialty locations and valve-stem movement.
Include all piping including but not limited to Fire Protection piping, HVAC piping, and Plumbing
piping. Include ceiling and wall-mounted access doors and panels required to provide access
to valves and other operating devices.

Planned ductwork layout, including terminal units, dampers and specialty locations, with
terminal unit and damper operator clearances. Include ceiling and wall-mounted access doors
and panels required to provide access to dampers and other operating devices.

Clearances for installing and maintaining insulation.

Clearances for servicing and maintaining equipment, accessories, and specialties, including
space for disassembly required for periodic maintenance.

Equipment and accessory service connections and support details.
Exterior wall and foundation penetrations.

Fire-rated wall and floor penetrations.

Sizes and location of required concrete pads and bases.

Scheduling, sequencing, movement, and positioning of large equipment into building during
construction.

Floor plans, elevations, and details to indicate penetrations in floors, walls, ceilings and roofs,
and their relationship to other penetrations and installations.
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1.5

11.

12.

13.

Ceiling plans showing coordination of mechanical, electrical, structural, ceiling suspension
assembly, lighting, security, communications, fire alarm, plumbing, and fire protection work
within allotted space.

Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets, light
fixtures, communication system components, sprinklers, access panels, special moldings, and
other ceiling-mounted items.

Floor plans and sections of fan rooms and mechanical rooms; show layout and relationships
between components and adjacent structural and mechanical elements. Show support
locations, type of support, and weight on each support. Indicate and certify field measurements.

Prepare record documents in accordance with the requirements in Division 01. In addition to the
requirements specified in Division 01, indicate the following installed conditions:

1.

3.

4.

Mains and branches of piping systems, with valves and control devices located and numbered,
concealed unions located, and with items requiring maintenance located. Indicate actual inverts
and horizontal locations of all underground piping.

Equipment locations (exposed and concealed), dimensioned from prominent buildinglines.

Approved substitutions, Contract Modifications, and actual equipment and materialsinstalled.

Contract Modifications, actual equipment and materials installed.

Comply with each individual Division 21 Section for additional submittal requirements.

MATERIAL AND EQUIPMENT SELECTION

Product Options: The specification of each item of major mechanical equipment required for the
project may include a list of manufacturers, with one “basis of design” manufacturer, type, and
model identified by virtue of their listing in the equipment schedule on the Drawings. Where several
manufacturers in addition to the “basis of design” manufacturer are listed in the specifications, it
shall be understood that the words “or approved equal by” are implied to precede each of the other
manufacturer’'s names.

1.

The manufacturers other than the “basis of design” may be furnished at the contractor’s option
in lieu of the “basis of design” product, provided that the selected manufacturer’s product is
equal in all material and functional respects. In addition to submittal requirements that may be
specified in this section, submit a line-by-line written verification of the applicable specification
section(s) identifying compliance with or variations from the specified features, materials,
performance, capacities, weight, size, durability, energy consumption and efficiency, warranty,
and visual impact (if exposed to view by other than maintenance persons). The burden of proof
of manufacturer/product equality is on the contractor.

Where a product is not scheduled on the drawings and, therefore, where no “basis of design”
is indicated, selection among all of the listed manufacturers and products is at the contractor’s
option, subject to the requirements of the Contract Documents.

Products of manufacturers not listed in the Contract Documents are considered Substitutions
and are not permitted, except as provided under the General and Supplementary Conditions
and Division 01 Specifications. Full compliance with Division 01 section “Product Substitutions”
is mandatory for acceptance of products or manufacturers not listed.
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B. Listing of a manufacturer does not imply approval of that manufacturer's standard product or

products. Rather, listing of a manufacturer indicates only a general acceptance of that
manufacturer's name and reputation. Final approval is subject to full compliance with these
Contract Documents.

Model numbers identified on the Drawings notwithstanding, all equipment must comply with the
requirements of these Contract Documents. Do not assume that a manufacturer’s standard product
is acceptable as is. For example, one or more custom modifications, custom colors or finishes,
manufacturer’s options, and/or accessories may be required to meet the specified requirements.

Where drawings indicate sizes, profiles, connections, and dimensional requirements of material
and equipment, these are based on the “basis of design” manufacturer, type and model indicated.
In the event that equipment of power, dimensions, capacities, layout, connections, and/or ratings
differing from the “basis of design” are selected by the contractor and approved by the Owner’s
representative, any necessary adjustments are the contractor’'s responsibility. All connecting
mechanical and electrical services, circuit breakers, conduit, motors, bases, pipe and duct sizes,
pipe and duct layout, and the like shall be adjusted by the contractor to suit the equipment provided.
No additional costs will be approved for these changes. Should revisions to the design because of
contractor’s selection of manufacturer, type, or model other than the “basis of design” require
additional review and/or redesign by an Architect or Engineer, the contractor shall reimburse the
Owner for Owner’s added professional fee expenses.

Where two or more materials are listed in the “Part 2 — Products” subsection of any Division 21
section, do not assume that the selection of materials is the contractor’'s option. Refer to “Part 3 —
Execution” subsection of that same Division 21 section for an explanation of which specific
material(s) shall be used for which specific application(s). For example, Part 2 may list several
types and grades of piping, and Part 3 will describe which type and grade of pipe to use for a given
application.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

31

GENERAL INSTALLATION

A Protect stored on-site or installed absorptive materials from moisture damage. Materials directly

exposed to moisture via precipitation, water leaks, or condensation shall be removed from the
jobsite and replaced.

END OF SECTION 210100
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SECTION 21 05 00 - COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 - GENERAL

11

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Piping materials and installation instructions common to most piping systems.

2. Mechanical sleeve seals.

3. Sleeves.

4. Escutcheons.

5. Supports and anchorages.

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated
spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in chases.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.
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F. The following are industry abbreviations for plastic materials:

1.

CPVC: Chlorinated polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:

1.

2.

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

14 CONTRACTOR’S SUBMITTAL REVIEW RESPONSIBILITIES

A General: Submittals are not requested for all products covered in the specifications. Submit only
the data requested under the submittals portion of each specification section or where indicated
in a Submittal Log, if included within Division 01. Un-requested submittals will not be processed,
reviewed or returned and the contractor will be notified that the submittal will not be reviewed by
the engineer of record.

1.

Non-requirement of submittals, when so noted, is not to be construed as an allowance for
substitutions and does not relieve the contractor from full compliance with the plans and
specifications.

Any deviation from specified items is considered a substitution. If the contractor desires to
use other than specified items, then a formal request for substitution must be submitted prior
to bid date (no exceptions), in accordance with the procedures and time limitations set forth in
Division 01. Where not defined in Division 01, requests for substitutions shall be submitted no
less than ten (10) working days prior to bid date. Review of substitution requests by the
Engineer shall be done at the expense of the contractor. Charges for this substitution review
shall be calculated based on the Engineer’s standard hourly rates, as defined in their contract
with the Owner.

B. It is the responsibility of the Contractor to ensure that all submittals have been reviewed for total
completeness and accuracy as to the requirements of the specifications and drawings before
being submitted to the Engineer for review.

1.

One comprehensive submittal shall be provided for each individual specification section. All
required submittal information called for in each individual specification section shall be
included in the submittal.

The Engineer of Record shall not be responsible for informing the contractor on items that
have not been included and are necessary for a complete review of the required submittal
information for a specification section.

The Engineer of Record shall have the option of returning any submittal, unmarked, if all
required documentation called for in the specifications has not been provided in the submittal.

The Engineer of Record shall review each submittal no more than two (2) times and return to
the contractor with the appropriate disposition.

If the Engineer of Record is required to review a submittal a second time, it shall be limited to
review of the changed information, clearly highlighted by the submitter, and/or confirmation of
documentation only and it shall be returned to the contractor with the appropriatedisposition.
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6. If the submittal is required to be reviewed a third time, it shall be done at the expense of the
contractor. Charges for this additional submittal review shall be calculated based on the
Engineer’s standard hourly rates, as defined in their contract with the Owner.

C. Operation and Maintenance Manuals: All items required for insertion into each Operation and
Maintenance (O&M) Manual are called out in the submittals portion of each specification section
or in a Submittal Log, if included within Division 01. It is the responsibility of the Contractor to
ensure that the O&M submittal has been reviewed and includes all the requirements of the
specifications. The Engineer of Record shall review the submittal for the Operation and
Maintenance Manual one (1) time and return to the contractor with the appropriate disposition.

1. If the submittal is required to be reviewed a second time, it shall be done at the expense of
the contractor. Charges for this additional submittal review shall be calculated based on the
Engineer’s standard hourly rates, as defined in their contract with the Owner.

2. Submittals for the Operation and Maintenance Manual must be original documentation.

3. Photo copies of marked up Operations and Maintenance submittals are not acceptable.

D. Coordination Drawings: Prepare and submit Coordination Drawings as further described herein
and as indicated in the Special Conditions. The Engineer shall receive one copy of all
coordination drawings supplied to the Owner as required in this specification. It is the
responsibility of the Contractor to coordinate the work as outlined herein. Receipt by the Engineer
of a copy of the coordination drawings is to verify conformance to the submittal requirements set
forth in this specification section. It is not an admission by the Engineer as to the accuracy or
completeness of the coordination proposed.

E. Refer to Division 01 and each individual Division 23 Section for additionalsubmittal requirements.

1.5 SUBMITTALS
A Product Data: For the following:
1. Mechanical sleeve seals.

2. Escutcheons.

1.6 QUALITY ASSURANCE

A Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

B. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."

2. Certify that each welder has passed AWS qualification tests for welding processes involved
and that certification is current.

C. Electrical Characteristics for Fire-Suppression Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in writing and
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1.7

1.8

connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

DELIVERY, STORAGE, AND HANDLING

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.

COORDINATION

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for fire-suppression installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete
and other structural components as they are constructed.

Coordinate requirements for access panels and doors for fire-suppression items requiring access
that are concealed behind finished surfaces. Access panels and doors are specified in Division 08
Section "Access Doors and Frames."

PART 2 - PRODUCTS

21

2.2

23

MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the following requirements
apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.
PIPE, TUBE, AND FITTINGS

Refer to individual Division 21 piping Sections for pipe, tube, and fitting materials and joining
methods.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS
Refer to individual Division 21 piping Sections for special joining materials not listed below.

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 thickness
or specific material is indicated.
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2.5

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.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to

" ASTM B 813.

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.

Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

MECHANICAL SLEEVE SEALS

Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.

1. Manufacturers:

Advance Products & Systems, Inc.

Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

Sealing Elements: EPDM or NBR interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

pooow

2. Pressure Plates: Carbon steel or Stainless steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating or Stainless steel of
length required to secure pressure plates to sealing elements. Include one for each sealing
element.

SLEEVES

Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint.

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends
and integral waterstop, unless otherwise indicated.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with set screws.
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2.6

Molded PVC: Permanent, with nailing flange for attaching to wooden forms.

Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for
attaching to wooden forms.

ESCUTCHEONS

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit
around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

One-Piece, Stamped-Steel Type: With set screw and chrome-plated finish.

PART 3 - EXECUTION

31

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 21 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

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.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
b. Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated finish.
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c. Insulated Piping: One-piece, stamped-steel type with spring clips.

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass
type with polished chrome-plated finish.

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-
steel type.

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

g. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with rough-brass
finish.

h. Bare Piping in Equipment Rooms: One-piece, cast-brass type.

i. Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate type.

M. Sleeves are not required for core-drilled holes.
N. Permanent sleeves are not required for holes formed by removable PE sleeves.

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof
slabs.

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.

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

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet
areas 2 inches above finished floor level. Extend cast-iron sleeve fittings below floor slab
as required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.

3. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve
and pipe or pipe insulation. Use the following sleeve materials:

a. Steel Pipe Sleeves: For pipes smaller than NPS 6.

b. Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-board partitions.

c. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing. Secure
flashing between clamping flanges. Install section of cast-iron soil pipe to extend sleeve
to 2 inches above finished floor level. Refer to Division 07 Section "Sheet Metal Flashing
and Trim" for flashing.

1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using joint sealants appropriate for size, depth, and location of joint. Refer to
Division 07 Section "Joint Sealants" for materials and installation.

Q. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section
"Penetration Firestopping" for materials.

R. Verify final equipment locations for roughing-in.
S. Refer to equipment specifications in other Sections of these Specifications for roughing-in

requirements.

3.2 PIPING JOINT CONSTRUCTION
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3.3

Join pipe and fittings according to the following requirements and Division 21 Sections specifying
piping systems.

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 pipe and fittings before assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.
Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free
solder alloy complying with ASTM B 32.

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.

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.

. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding

operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on boltthreads.

ERECTION OF METAL SUPPORTS AND ANCHORAGES

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor fire-suppression materials and equipment.

Field Welding: Comply with AWS D1.1.

END OF SECTION 210500
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SECTION 21 10 00 - WATER-BASED FIRE-SUPPRESSION SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following fire-suppression piping inside the building:

1. Wet-pipe sprinkler systems.

Related Sections include the following:

1. Division 10 Section "Fire Extinguisher Cabinets" and "Fire Extinguishers" for cabinets and fire
extinguishers.

2. Division 28 Section "Fire Detection and Alarm" for alarm devices not specified in this Section.

DEFINITIONS
CPVC: Chlorinated polyvinyl chloride plastic.
CR: Chlorosulfonated polyethylene synthetic rubber.

High-Pressure Piping System: Fire-suppression piping system designed to operate at working pressure
higher than standard 175 psig.

PE: Polyethylene plastic.

Underground Service-Entrance Piping: Underground service piping below the building.

SYSTEM DESCRIPTIONS

Combined Standpipe and Sprinkler System: Fire-suppression system with both standpipe and sprinkler
systems. Sprinkler system is supplied from standpipe system.

Manual Wet-Type, Class | Standpipe System: Includes NPS 2-1/2 hose connections. Has small water
supply to maintain water in standpipes. Piping is wet, but water must be pumped into standpipes to satisfy
demand.
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C. 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. Hose connections are included if
indicated.

D. Dry-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing compressed air.
Opening of sprinklers releases compressed air and permits water pressure to open dry-pipe valve. Water
then flows into piping and discharges from opened sprinklers.

1.5 PERFORMANCE REQUIREMENTS

A. Standard Piping System Component Working Pressure: Listed for at least 175 psig.

B. Fire-suppression sprinkler system design shall be approved by authorities having jurisdiction.

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

2. Space Classification
1) Light Hazard:

Offices

Toilet Rooms
Lobby/Commons Area
Corridors

Meeting Rooms
Training Room
Multi-Purpose Rooms
Vestibules

2) Ordinary Hazard, Group 1:
Mechanical Rooms

3. Maximum Protection Area per Sprinkler: Per UL listing.

1.6 SUBMITTALS
A. Product Data: For the following:
1. Piping materials, including sprinkler specialty fittings.
2. Pipe hangers and supports, including seismic restraints.

3. Valves, including listed fire-protection valves, unlisted general-duty valves, and specialty valves and
trim.

4. Air compressors, including electrical data.

5. Sprinklers, escutcheons, and guards. Include sprinkler flow characteristics, mounting, finish, and
other pertinent data.
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1.7

1.8

6. Hose connections, including size, type, and finish.

7. Hose stations, including size, type, and finish of hose connections; type and length of fire hoses;
finish of fire hose couplings; type, material, and finish of nozzles; and finish ofrack.

8. Monitors.
9. Fire hydrants.

10. Fire department connections, including type; number, size, and arrangement of inlets; caps and
chains; size and direction of outlet; escutcheon and marking; and finish.

11. Alarm devices, including electrical data.
Shop Drawings: Diagram power, signal, and control wiring.

Fire-hydrant flow test report.

. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 and FM Global, that

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

Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance
requirements and as described in NFPA 13 and NFPA 14. Include "Contractor's Material and Test
Certificate for Aboveground Piping" and "Contractor's Material and Test Certificate for Underground
Piping."

Field quality-control test reports.

. Operation and Maintenance Data: For standpipe and sprinkler specialties to include in emergency,

operation, and maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing fire-suppression 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.

Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: Section
IX.

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

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

COORDINATION

Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including
light fixtures, HVAC equipment, and partition assemblies.
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1.9

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Provide number of sprinklers required by NFPA 13 and sprinkler wrench. Turn over heads to FMDC
Maintenance Staff.

PART 2 - PRODUCTS

21

2.2

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
STEEL PIPE AND FITTINGS

Threaded-End, Standard-Weight Schedule 40 Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A
795, with factory- or field-formed threaded ends.

. Cast-Iron Threaded Flanges: ASME B16.1.
2. Malleable-lron Threaded Fittings: ASME B16.3.

3. Gray-Iron Threaded Fittings: ASME B16.4.

4. Steel Threaded Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, Schedule
40, seamless steel pipe. Include ends matching joining method.

5. Steel Threaded Couplings: ASTM A 865.

Plain-End, Standard-Weight Schedule 40 Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A 795.
1. Steel Welding Fittings: ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11.

2. Steel Flanges and Flanged Fittings: ASME B16.5.

Grooved-End, Standard-Weight Schedule 40 Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A
795, with factory- or field-formed, square-cut or roll-grooved ends.

1. Grooved-Joint Piping Systems:

a. Manufacturers:
Anvil International, Inc.
Shurjoint Piping Products, Inc.

Victaulic Co. of America.
Ward Manufacturing.

ez

WATER-BASED FIRE-SUPPRESSION SYSTEMS 211000 - 4



23

24

b. Grooved-End Fittings: UL-listed, ASTM A 536, ductile-iron casting with OD matching steel-pipe
OD.

c. Grooved-End-Pipe Couplings: UL 213 and AWWA C606, rigid pattern, unless otherwise
indicated; gasketed fitting matching steel-pipe OD. Include ductile-iron housing with keys
matching steel-pipe and fitting grooves, rubber gasket listed for use with housing, and steel bolts
and nuts.

DIELECTRIC FITTINGS
Assembly shall be copper alloy, ferrous, and insulating materials with ends matching piping system.

Dielectric Unions: Factory-fabricated assembly, designed for 250-psig minimum working pressure at 180
degrees F. Include insulating material that isolates dissimilar materials and ends with inside threads
according to ASME B1.20.1.

1. Manufacturers:

Capitol Manufacturing Co.

Central Plastics Company.

Epco Sales, Inc.

Hart Industries International, Inc.

Watts Industries, Inc.; Water Products Div.
Zurn Industries, Inc.; Wilkins Div.

SPRINKLER SPECIALTY FITTINGS

~0 Q0T

Sprinkler specialty fittings shall be UL listed and FM Global approved, with 175-psig minimum working-
pressure rating, and made of materials compatible with piping. Sprinkler specialty fittings shall have 250-
psig minimum working-pressure rating if fitings are components of high-pressure piping system.

Outlet Specialty Fittings:

1. Manufacturers:

Anvil International, Inc.
National Fittings, Inc.

Victaulic Co. of America.
Ward Manufacturing.

aoow

Sprinkler Drain and Alarm Test Fittings: Cast- or ductile-iron body; with threaded or locking-lug inlet and
outlet, test valve, and orifice and sight glass.

1. Manufacturers:
a. Fire-End and Croker Corp.
b. Viking Corp.

c. Victaulic Co. of America.

Sprinkler Branch-Line Test Fittings: Brass body with threaded inlet, capped drain outlet, and threaded
outlet for sprinkler.

1. Manufacturers:

a. Elkbhart Brass Mfg. Co., Inc.
b. Fire-End and Croker Corp.

WATER-BASED FIRE-SUPPRESSION SYSTEMS 211000 - 5



c. Potter-Roemer; Fire-Protection Div.

E. Sprinkler Inspector's Test Fitting: Cast- or ductile-iron housing with threaded inlet and drain outlet and
sight glass.

1. Manufacturers:

AGF Manufacturing Co.
Central Sprinkler Corp.

G/J Innovations, Inc.

Triple R Specialty of Ajax, Inc.

apoow

F. Drop-Nipple Fittings: UL 1474, adjustable with threaded inlet and outlet, and seals.
1. Manufacturers:

a. CECA,LLC.
b. Merit.

2.5 LISTED FIRE-PROTECTION VALVES

A. Valves shall be UL listed and FM Global approved, with 175-psig minimum pressure rating. Valves shall
have 250-psig minimum pressure rating if valves are components of high-pressure piping system.

B. Gate Valves with Wall Indicator Posts:

1. Gate Valves: UL 262, cast-iron body, bronze mounted, with solid disc, nonrising stem, operating nut,
and flanged ends.

2. Manufacturers:

Grinnell Fire Protection.

McWane, Inc.; Kennedy Valve Div.
NIBCO.

Stockham.

apoow

C. Ball Valves: Comply with UL 1091, except with ball instead of disc.
1. NPS 1-1/2 and Smaller: Bronze body with threaded ends.
2. NPS 2 and NPS 2-1/2: Bronze body with threaded ends or ductile-iron body with grooved ends.
3. NPS 3: Ductile-iron body with grooved ends.
4. Manufacturers:

a. NIBCO.
b. Victaulic Co. of America.

D. Butterfly Valves: UL 1091.
1. NPS 2 and Smaller: Bronze body with threaded ends.

a. Manufacturers:

WATER-BASED FIRE-SUPPRESSION SYSTEMS 211000 - 6



1) Global Safety Products, Inc.
2) Milwaukee Valve Company.

2. NPS 2-1/2 and Larger: Bronze, cast-iron, or ductile-iron body; wafer type or with flanged or grooved
ends.

a. Manufacturers:

Global Safety Products, Inc.
McWane, Inc.; Kennedy Valve Div.
Mueller Company.

NIBCO.

Victaulic Co. of America.

gLLer=

E. Check Valves NPS 2 and Larger: UL 312, swing type, cast-iron body with flanged or grooved ends.
1. Manufacturers:

Clow Valve Co.

Globe Fire Sprinkler Corporation.
Grinnell Fire Protection.

Hammond Valve.

McWane, Inc.; Kennedy Valve Div.
Mueller Company.

NIBCO.

Potter-Roemer; Fire Protection Div.
Reliable Automatic Sprinkler Co., Inc.
Victaulic Co. of America.

Watts Industries, Inc.; Water Products Div.

AT T S@moo0T®

F. Gate Valves: UL 262, OS&Y type.
1. NPS 2 and Smaller: Bronze body with threaded ends.
a. Manufacturers:
Crane Co.; Crane Valve Group; Crane Valves.
Hammond Valve.

NIBCO.
United Brass Works, Inc.

ez

2. NPS 2-1/2 and Larger: Cast-iron body with flanged ends.
a. Manufacturers:

Clow Valve Co.

Hammond Valve.
Milwaukee Valve Company.
Mueller Company.

NIBCO.

United Brass Works, Inc.

Lgsedz

G. Indicating Valves: UL 1091, with integral indicating device and ends matching connectingpiping.

1. Indicator: Electrical, 115-V ac, prewired, single-circuit, supervisory switch or Electrical, 115-V ac,
prewired, 2-circuit, supervisory switch.
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2. NPS 2 and Smaller; Ball or butterfly valve with bronze body and threaded ends.

a.

Manufacturers:

1) Milwaukee Valve Company.
2) NIBCO.
3) Victaulic Co. of America.

3. NPS 2-1/2 and Larger: Butterfly valve with cast- or ductile-iron body; wafer type or with flanged or
grooved ends.

a.

Manufacturers:

1) Grinnell Fire Protection.

) McWane, Inc.; Kennedy Valve Div.
) Milwaukee Valve Company.

) NIBCO.

)

2
3
4
5) Victaulic Co. of America.

2.6 SPRINKLERS

A. Al sprinkler heads are to be quick response pendant style fusible link type, with a minimum of % inch
orifice, 2 inch NPT, and a K factor of 5.65. Sprinklers have an orifice larger than %z inch shall be %" NPT.
B. Infinished spaces with ceilings, provide chrome escutcheon.

2.7 ALARM DEVICES

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

B. Water-Flow Indicator: UL 346, electrical-supervision, paddle-operated-type, water-flow detector with 250-
psig pressure rating and designed for horizontal or vertical installation. Include 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 signals and tamperproof cover
that sends signal if removed.

1. Manufacturers:

~0 Q0T

g.

ADT Security Services, Inc.

Grinnell Fire Protection.

ITT McDonnell & Miller.

Potter Electric Signal Company.

System Sensor.

Viking Corp.

Watts Industries, Inc.; Water Products Div.

C. Pressure Switch: UL 753, electrical-supervision-type, water-flow switch with retard feature. Include single-
pole, double-throw, normally closed contacts and design that operates on rising pressure and signals
water flow.

1. Manufacturers:

a.
b.
c.

Grinnell Fire Protection.
Potter Electric Signal Company.
System Sensor.
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d. Viking Corp.

D. Valve Supervisory Switch: UL 753, electrical, single-pole, double-throw switch with normally closed
contacts. Include design that signals controlled valve is in other than fully open position.

1. Manufacturers:
a. McWane, Inc.; Kennedy Valve Div.
b. Potter Electric Signal Company.
c. System Sensor.

238 PRESSURE GAGES
A. Manufacturers:

1. AGF Manufacturing Co.

2. AMETEK, Inc.; U.S. Gauge.

3. Brecco Corporation.

4. Dresser Equipment Group; Instrument Div.

5. Marsh Bellofram.

6. WIKA Instrument Corporation.

B. Description: UL 393, 3-1/2- to 4-1/2-inch- diameter, dial pressure gage with range of [0 to 250 psig
minimum.

1.  Water System Piping: Include caption "WATER" or "AIR/WATER" on dial face.

2. Air System Piping: Include retard feature and caption "AIR" or "AIR/WATER" on dial face.
PART 3 - EXECUTION
31 PREPARATION

A. Perform fire-hydrant flow test according to NFPA 13, NFPA 14, and NFPA 291. Use results for system
design calculations required in Part 1 "Quality Assurance" Article.

B. Report test results promptly and in writing.

WATER