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SECTION 22 05 00

COMMON WORK RESULTS FOR PLUMBING

PART 1: GENERAL

1.01

A.

1.02

A.

1.03

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:

Piping materials and installation instructions common to most piping systems.
Transition fittings.

Dielectric fittings.

Mechanical sleeve seals.

Sleeves.

Escutcheons.

Grout.

Plumbing demolition.

. Equipment installation requirements common to equipment sections.
0. Painting and finishing.

1. Supports and anchorages.

mEYR NNk~

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheat-
ed 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 mechan-
ical 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 con-
tact by building occupants but subject to outdoor ambient temperatures. Examples include installations within un-
heated shelters.

The following are industry abbreviations for plastic materials:

ABS: Acrylonitrile-butadiene-styrene plastic.
CPVC: Chlorinated polyvinyl chloride plastic.
PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

bl S

The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.
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1.04 SUBMITTALS

A.

B.

Submit product data for the following in accordance with requirements of Division 1 Specification Section 01 33
00, “Submittals.”

1. Transition fittings.

2.  Dielectric fittings.

3. Mechanical sleeve seals.
4.  Escutcheons.

Welding certificates.

1.05 QUALITY ASSURANCE

A.

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

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: Sec-
tion 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 certifica-
tion is current.

Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical characteristics may be furnished
provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and
conduit sizes are appropriately modified. Required electrical modifications must be approved by the Electrical En-
gineer and be provided at no additional cost to the Owner. If minimum energy ratings or efficiencies are specified,
equipment shall comply with requirements.

1.06 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.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.
Storage of materials and equipment shall not impede the work of other contracts.

Handling of equipment and products shall be according to manufacturers instructions and in compliance with the
articles of their warranty.

Protect products from weather, unless product is slated for exterior installation. If outdoor storage is necessary,
support products off the ground or pavement in watertight enclosures.

1.07 COORDINATION

A.

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

Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other struc-
tural components as they are constructed.
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C. Coordinate requirements for access panels and doors for plumbing items requiring access that are concealed behind
finished surfaces. Access panels and doors are specified in Division 08 Section "Access Doors and Frames."

1.08 PRODUCT SUBSTITUTIONS

A. Equipment manufacturer’s where indicated on the drawings are the basis for design. The contractor accepts
responsibility for all design implications when providing approved equipment other than the design basis.

B. Electrical Characteristics for Equipment: Equipment of higher electrical characteristics than the basis of design
may be furnished provided such proposed equipment is approved in writing and connecting electrical services,
circuit breakers, and conduit sizes are appropriately modified. If minimum energy ratings or efficiencies are
specified, equipment shall comply with requirements.

C. Dimensional and Weight Changes: Equipment with dimensions or weight different than the basis of design may be
furnished provided such proposed equipment is approved in writing. The contractor is responsible for verifying
proposed equipment maintains the design intent for access and serviceability and reserves space for future
equipment where required. Cost implications to other trades are the responsibility of the contractor.

1.09 INTERPRETATION OF PLANS

A. In general, the Drawings are to scale. However, to determine exact locations of walls and partitions, the Contractor
shall consult the architectural and/or structural Drawings which are dimensioned. Drawings shall not take
precedence over field measurements.

B. Drawings are diagrammatic only. They are intended to indicate size and/or capacity where stipulated, approximate
location and/or direction, and approximate general arrangement of one phase of work to another, but not the exact
detail of construction. All work shall be constructed from field measurements taken at the site. This shall include
all rises, drops and offsets necessary to avoid structural members or equipment and materials installed by other
trades. The contractor shall coordinate the ductwork and piping layout before construction. No additional costs
will be allowed for piping and ductwork fabrications without field verification of available space. If it is found,
before installation, that a more convenient, suitable or workable arrangement of any or all phases of construction
would result by altering the arrangement indicated on the Drawings, the architect/engineer may require the
contractor to change the arrangement of his work without additional cost to the owner.

C. The drawings and specifications are intended to supplement each other. Any items shown on the drawings and not
mentioned in the specifications, or vice versa, shall be executed the same as if mentioned and shown.

D. The greatest quantity or more expensive work shall govern where there is a conflict noted anywhere on the
drawings and/or specifications.

1.10 COST BREAKDOWN

A. Submit a cost breakdown for each claim according to General Conditions of the Contract. Include project name,
location, Architect/Engineer, Contractor and date.

1. List the cost breakdown for labor and material separately and include a total.
2. Breakout and detail the cost according to specification sections.
1.11 RECORD DOCUMENTS
A. Prepare record documents in accordance with the requirements in Division 1 Section "Project Record Documents."

In addition to the requirements specified in Division 1, refer to specific sections for additional record
documentation.
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1.12 MAINTENANCE MANUALS

A.

Prepare maintenance manuals in accordance with Division 1 Section "Operating, Maintenance, and Warranty
Data". Submit copies for review by Architect/Engineer. In addition to the requirements specified in Division 1,
include the following information:

1. Descriptive summary of function, normal system operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and commercial numbers of replacement parts.

2. 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.

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

4.  Servicing instructions and lubrication charts and schedules.

5. Warranty information for all mechanical items shall be included in one tabbed section.

1.13 FIRE SAFETY PRECAUTIONS

A.

The Contractors shall exercise extreme care to maintain and exercise adequate fire safety precautions throughout
the work. This shall include providing sufficient fire fighting devices, watchmen, standby helpers or other
precautions during construction, in use of temporary heat, welding, brazing, sweating, testing or other phases of
work.

At all times, access shall be maintained for fire department trucks to the building.

All welding brazing, cutting and sweating operations performed in vicinity of or accessible to combustible
materials shall be adequately protected to make certain that sparks or hot slag does not reach the combustible
material and start a fire.

All glass, glazed materials and other finish, in the vicinity of welding, brazing and cutting, shall be masked by the
Contractor performing the welding work.

When necessary to do cutting, welding, brazing, sweating and similar work in vicinity of wood, in shafts, or
vicinity of any combustible material (and the combustible material cannot be removed), the materials shall be
adequately protected with fire resistant blankets or similar approved coverings. In addition, a helper shall be
stationed nearby with proper fire extinguishers (provided by the Contractor performing the work) to guard against
sparks and fire.

Whenever combustible materials have been exposed to sparks, molten metal, hot slag or splatter, a person shall be
kept at the place of work to make sure the smoldering fires have not been started. Whenever cutting or welding
operations are carried on in a vertical pipe shaft, a person to act as a fireguard shall be employed to examine all
floors below the point of cutting or welding. This fireguard shall be kept on duty after completion of work to guard
against fires and shall examine each level after this time, prior to leaving. There shall be no exceptions to this
requirement and failure to comply will be construed as negligence.

1.14 PERSONAL SAFETY REQUIREMENTS

A.

The Contractor shall be responsible for initiating, maintaining and supervising all safety precautions required in
connection with his work, including regulations of the Occupational Safety and Health Administration (OSHA) and
other governing agencies.
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1.16 PERMITS, LICENSES AND FEES

B. The Contractor shall secure all permits and licenses, both temporary and permanent required for their work. The
Contractor shall pay all fees and expenses required for the permits and licenses.

1. The Contractor shall make all arrangements with each utility company and pay all service charges associated
with new services or modifications to existing services.

2. The Contractor shall request inspections as required by regulating agencies and/or regulations. The
Contractor shall pay all charges for inspections.

3. Contractor shall furnish the Owner with a certificate of final inspection and approval by enforcement
authorities.

4.  Comply with requirements of Division 00.

PART 2: PRODUCTS

2.01 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.02 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed below.

B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.

1.  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless thickness or specific ma-
terial is indicated.

a.  Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b.  Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or ring type, unless
otherwise indicated.

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

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer,
unless otherwise indicated.

E. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.

F. Brazing Filler Metals: AWS AS5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless other-
wise indicated; and AWS A5.8, BAgl, silver alloy for refrigerant piping, unless otherwise indicated.

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

H. 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.
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4. PVCto ABS Piping Transition: ASTM D 3138.

Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

2.03 TRANSITION FITTINGS

A.

AWWA Transition Couplings: Same size as, and with pressure rating at least equal to and with ends compatible
with, piping to be joined.

Plastic-to-Metal Transition Fittings: One-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one
end with threaded brass insert, and one solvent-cement-joint end.

Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent dimensions; one
end with threaded brass insert, and one solvent-cement-joint end.

Plastic-to-Metal Transition Unions: MSS SP-107, four-part union. Include brass end, solvent-cement-joint end,
rubber O-ring, and union nut.

Flexible Transition Couplings for Underground Nonpressure Drainage Piping: ASTM C 1173 with elastomeric
sleeve, ends same size as piping to be joined, and corrosion-resistant metal band on each end.

2.04 DIELECTRIC FITTINGS

A.

Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-
neck end connections that match piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.
Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig minimum working pres-
sure as required to suit system pressures.

Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, full-face- or ring-type
neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.

Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends;
and 300-psig minimum working pressure at 225 deg F.

Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or
grooved ends; and 300-psig minimum working pressure at 225 deg F.

2.05 MECHANICAL SLEEVE SEALS

A.

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

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

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

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing elements.
Include one for each sealing element.
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2.06 SLEEVES

A.

B.

D.

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.

2.07 ESCUTCHEONS

A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe,
tube, and insulation of insulated piping and an OD that completely covers opening. Provide brass material with pol-
ished chrome plated finish.

2.08 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.

3. Packaging: Premixed and factory packaged.

PART 3: EXECUTION

3.01 PLUMBING DEMOLITION

A.

Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective Structure Demolition" for
general demolition requirements and procedures.

Disconnect, demolish, and remove plumbing 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 and cap or plug piping with same or compatible piping mate-
rial.

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 equipment operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to
Owner.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or un-
serviceable portions and replace with new products of equal capacity and quality.
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D.

Lead Containing Materials: The existing building may contain lead-containing materials, including lead paint. It is
the Contractor’s responsibility to meet all governmental regulations when dealing with the disposing of lead
containing materials.

3.02 PIPING SYSTEMS - COMMON REQUIREMENTS

A.

B.

™

&0

p—

Install piping according to the following requirements and Division 22 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 de-
sign 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 chrome plated brass escutcheons for penetrations of walls, ceilings, and floors that are not concealed above a
ceiling.

Sleeves are not required for core-drilled holes.

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 clamp-
ing 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 Sheet Sleeves: Penetrating gypsum-board partitions.

1) For pipes NPS 6 and larger
2) Notrequired for pipes less than NPS 6.

b.  Cast Iron Sleeves: For all penetrations other than gypsum board partitions.
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c.  Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing. Secure flashing be-
tween clamping flanges. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished
floor level. Refer to Division 07 Section "Flashing" for flashing.

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

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical sleeve seals. Se-
lect sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve

seals.
1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.

3. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required for pipe material
and size. Position pipe in center of sleeve. Assemble mechanical sleeve seals and install in annular space be-
tween pipe and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make
watertight seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal pipe penetrations
using mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve
for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required for pipe material
and size. Position pipe in center of sleeve. Assemble mechanical sleeve seals and install in annular space be-

tween pipe and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make
watertight seal.

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

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

3.03 PIPING JOINT CONSTRUCTION

A.

B.

Join pipe and fittings according to the following requirements and Division 22 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 fol-
lows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
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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 ac-
cording 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 bolt threads.

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the fol-
lowing:

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.
Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.

Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

PE 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 Pipe and Fittings: Use butt fusion.
2.  Plain-End Pipe and Socket Fittings: Use socket fusion.

Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's
written instructions.

3.04 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. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of dissimilar metals.

4.  Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping materials of dissimilar
metals.
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3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed
interior spaces, unless otherwise indicated.

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components. Connect
equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to ac-

cessible locations.

D. Install equipment to allow right of way for piping installed at required slope.
3.06 PAINTING
A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections "Painting."

B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and procedures to
match original factory finish.

3.07 ERECTION OF METAL SUPPORTS AND ANCHORAGES
A. Refer to Division 05 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and an-
chor plumbing materials and equipment.

C. Field Welding: Comply with AWS DI.1.
3.08 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor plumbing materials and
equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish
materials. Tighten connections between members. Install fasteners without splitting wood members.

C. Attach to substrates as required to support applied loads.

3.09 GROUTING

A. Mix and install grout for plumbing 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.

Place grout around anchors.

Cure placed grout.
END OF SECTION 22 05 00
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SECTION 22 05 23

GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1: GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

Bronze ball valves.

Iron ball valves.

Iron, single-flange butterfly valves.
Bronze lift check valves.

Bronze swing check valves.
Bronze gate valves.

Iron gate valves.

Bronze globe valves.

PN LA W~

B. Related Sections:
1.  Division 22 plumbing piping Sections for specialty valves applicable to those Sections only.
2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and schedules.

3. Division 33 water distribution piping Sections for general-duty and specialty valves for site construction
piping.

1.03 DEFINITIONS

A. CWP: Cold working pressure.

B. EPDM: Ethylene propylene copolymer rubber.
C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS: Nonrising stem.

E. OS&Y: Outside screw and yoke.

F. RS: Rising stem.

G. SWP: Steam working pressure.

1.04 SUBMITTALS

A. Product Data: For each type of valve indicated.
1.05 QUALITY ASSURANCE

A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
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B.

C.

ASME Compliance:

1.  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.

3. ASME B31.9 for building services piping valves.

NSF Compliance: NSF 61 for valve materials for potable-water service.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooves, and weld ends.

3. Set angle, gate, and globe valves closed to prevent rattling.

4. Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.

6. Block check valves in either closed or open position.

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor storage is
necessary, store valves off the ground in watertight enclosures.

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

PART 2: PRODUCTS

2.01 GENERAL REQUIREMENTS FOR VALVES

A.

B.

Refer to valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system pressures and
temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.
Valve Actuator Types:

1. Gear Actuator: For quarter-turn valves NPS 8 and larger.

2. Handwheel: For valves other than quarter-turn types.

3. Handlever: For quarter-turn valves NPS 6 and smaller except plug valves.
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4.  Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every 5 plug valves, for each

size square plug-valve head.
E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1.  Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive material, and protective sleeve that

allows operation of valve without breaking the vapor seal or disturbing insulation.
3. Butterfly Valves: With extended neck.
F.  Valve-End Connections:
1. Flanged: With flanges according to ASME B16.1 for iron valves.
2. Grooved: With grooves according to AWWA C606.
3. Solder Joint: With sockets according to ASME B16.18.
4. Threaded: With threads according to ASME B1.20.1.
G. Valve Bypass and Drain Connections: MSS SP-45.
2.02 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Conbraco Industries, Inc.; Apollo Valves.

Crane Co.; Crane Valve Group; Crane Valves.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
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2. Description:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.

TR e Ao o

2.03 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a.  Conbraco Industries, Inc.; Apollo Valves.
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b. Crane Co.

c. Hammond Valve.

d. Milwaukee Valve Company.
e. NIBCO INC.

f.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a.  Standard: MSS SP-67, Type 1.

b. CWP Rating: 200 psig.

c. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without use of
downstream flange.

d.  Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

e. Seat: EPDM.

f.  Stem: One- or two-piece stainless steel.

g Disc: Aluminum bronze.

2.04 BRONZE LIFT CHECK VALVES
A. Class 125, Lift Check Valves with Nonmetallic Disc:
1.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Hammond Valve.
Milwaukee Valve Company.

NIBCO INC.
Watts Regulator Co.; a division of Watts Water Technologies, Inc.

o o

2. Description:

Standard: MSS SP-80, Type 2.

CWP Rating: 200 psig.

Body Design: Vertical flow.

Body Material: ASTM B 61 or ASTM B 62, bronze.
Ends: Threaded.

Disc: NBR, PTFE, or TFE.

me o o

2.05 BRONZE SWING CHECK VALVES
A. Class 150, Bronze Swing Check Valves with Bronze Disc:
1.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a.  Crane Co.
b. Milwaukee Valve Company.
c.  NIBCO INC.

2. Description:

Standard: MSS SP-80, Type 3.
CWP Rating: 300 psig.

Body Design: Horizontal flow.
Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: Bronze.

e Qe o
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2.06 BRONZE GATE VALVES

A. Class 150, NRS Bronze Gate Valves:

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:

pooe

Kitz Corporation.

Milwaukee Valve Company.

Powell Valves.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

Fremoe e op

Standard: MSS SP-80, Type 1.

CWP Rating: 300 psig.

Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron.

2.07 IRON BALL VALVES

A. Class 125, Iron Ball Valves:

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the following.

a.
b.
c.

American Valve, Inc.
Conbraco Industries, Inc.; Apollo Valves.
Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:
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Standard: MSS SP-72.

CWP Rating: 200 psig.

Body Design: Split body.

Body Material: ASTM A 126, gray iron.
Ends: Flanged.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel.

Port: Full.

2.08 IRON GATE VALVES

A. Class 125, NRS, Iron Gate Valves:

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:

No. 134003

mo a0 o

Crane Co.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
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2.  Description:

Standard: MSS SP-70, Type L.

CWP Rating: 200 psig.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Disc: Solid wedge.

g.  Packing and Gasket: Asbestos free.

Mo RO o

2.09 BRONZE GLOBE VALVES
A. Class 150, Bronze Globe Valves with Nonmetallic Disc:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Crane Co.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

me oo oW

2. Description:

Standard: MSS SP-80, Type 2.

CWP Rating: 300 psig.

Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: PTFE or TFE.

Packing: Asbestos free.

Handwheel: Malleable iron.

PR Mo a0 op

PART 3: EXECUTION

3.01 EXAMINATION

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

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

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

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

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

3.02 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and
equipment removal without system shutdown.
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B. Locate valves for easy access and provide separate support where necessary.
C. Install valves in horizontal piping with stem at or above center of pipe.
D. Install valves in position to allow full stem movement.
E. Install check valves for proper direction of flow and as follows:
1. Swing Check Valves: In horizontal position with hinge pin level.
2. Lift Check Valves: With stem upright and plumb.

3.03 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting
and balancing. Replace valves if persistent leaking occurs.

3.04 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A. If valve applications are not indicated, use the following:
1. Shutoff Service: Ball, butterfly, or gate valves.
2. Butterfly Valve Dead-End Service: Single-flange (lug) type.
3. Throttling Service: Globe or ball valves.
4.  Pump-Discharge Check Valves:
a. NPS 2 and Smaller: Bronze swing check valves with bronze disc.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP
classes or CWP ratings may be substituted.

C. Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded or solder ends.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends.

3. For Copper Tubing, NPS 5 and Larger: Flanged ends.
3.05 LOW-PRESSURE, COMPRESSED-AIR VALVE APPLICATION 150 PSIG OR LESS
A. Pipe NPS 2 and Smaller:

1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends.

2. Ball Valves: Two piece, full port, bronze with stainless-steel trim.

3.  Bronze Lift Check Valves: Class 125, bronze disc.

4. Bronze Swing Check Valves: Class 125, bronze disc.
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3.06 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:
1. Bronze Valves: May be provided with solder-joint or threaded ends.
2. Ball Valves: Two piece, full port, bronze with stainless-steel trim.
3. Bronze Swing Check Valves: Class 150, bronze disc.
4. Bronze Gate Valves: Class 150, NRS.
5. Bronze Globe Valves: Class 150, nonmetallic disc.

B. Pipe NPS 2-1/2 to NPS 4:
1. Iron Valves: May be provided with threaded ends or flanged ends.
2. Iron Ball Valves: Class 125

C. Pipe NPS 5 and Larger:
1. Iron Ball Valves: Class 125.

2. Iron, Single-Flange Butterfly Valves: 200 CWP, EPDM, aluminum, bronze disc.

END OF SECTION 22 05 23
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SECTION 22 0529

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1: GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A.  This Section includes the following hangers and supports for plumbing system piping and equipment:

Steel pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Pipe positioning systems.
Equipment supports.

PN AW -

B. Related Sections include the following:

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe
and equipment supports.

2. Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-suppression piping.
1.03 DEFINITIONS
A. MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.
B. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."
1.04 PERFORMANCE REQUIREMENTS

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported
systems, system contents, and test water.

B. Design equipment supports capable of supporting combined operating weight of supported equipment and
connected systems and components.

1.05 SUBMITTALS

A. Product Data: For the following:

1.  Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Powder-actuated fastener systems.
4.  Pipe positioning systems.
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B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
1. Trapeze pipe hangers. Include Product Data for components.
2. Metal framing systems. Include Product Data for components.
3. Pipe stands. Include Product Data for components.
4.  Equipment supports.
C. Welding certificates.
1.06 QUALITY ASSURANCE
A. Welding: Qualify procedures and personnel according to the following:
1.  AWS DI1.1, "Structural Welding Code--Steel."

2. AWS DI.2, "Structural Welding Code--Aluminum."
3. AWS D14, "Structural Welding Code--Reinforcing Steel."

PART 2: PRODUCTS
2.01 STEEL PIPE HANGERS AND SUPPORTS

A. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3 "Hanger and
Support Applications" Article for where to use specific hanger and support types.

B. Galvanized, Metallic Coatings: Pregalvanized or hot dipped.
C. Nonmetallic Coatings: Plastic coating, jacket, or liner.

D. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing surface of
piping.

2.02 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural-steel
shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

2.03 METAL FRAMING SYSTEMS

A. Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels and other
components.

B. Coatings: Manufacturer's standard finish unless bare metal surfaces are indicated.
C. Nonmetallic Coatings: Plastic coating, jacket, or liner.

2.04 INSULATION INSERT

A. Description: 100-psig minimum, compressive-strength insulation insert.

B. Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type I calcium silicate or
ASTM C 552, Type II cellular glass with vapor barrier.

C. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium silicate or
ASTM C 552, Type II cellular glass.
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D.

E.

F.

For Trapeze or Clamped Systems: Insulation insert shall cover the entire point of contact with the pipe hanger or
bracket.

For Clevis or Band Hangers: Insulation insert shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

2.05 INSULATION SHIELD

A.

B.

Description: 16 gauge galvanized sheet metal formed to fit contour of pipe insulation.

Shield Length: Minimum 12”.

2.06 FASTENER SYSTEMS

A.

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where used.

Mechanical-Expansion Anchors: Insert-wedge-type stainless steel, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

2.07 PIPE STAND FABRICATION

A. Pipe Stands, General: Shop or field-fabricated assemblies made of manufactured corrosion-resistant components to
support roof-mounted piping.

B. Compact Pipe Stand: One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped cradle to support
pipe, for roof installation without membrane penetration.

C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof installation without
membrane penetration.

D. High-Type, Single-Pipe Stand: Assembly of base, vertical and horizontal members, and pipe support, for roof
installation without membrane penetration.
1. Base: Stainless steel.
2. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-thread rods.
3. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-type

pipe support.

E. High-Type, Multiple-Pipe Stand: Assembly of bases, vertical and horizontal members, and pipe supports, for roof
installation without membrane penetration.
1. Bases: One or more plastic.
2. Vertical Members: Two or more protective-coated-steel channels.
3. Horizontal Member: Protective-coated-steel channel.
4. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

F.  Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe support made from structural-steel shape,
continuous-thread rods, and rollers for mounting on permanent stationary roof curb.
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2.08 PIPE POSITIONING SYSTEMS

A.

Description: IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping in pipe spaces for
plumbing fixtures for commercial applications.

2.09 EQUIPMENT SUPPORTS

A.

Description: Welded, shop- or field-fabricated equipment support made from structural-steel shapes.

2.10 MISCELLANEOUS MATERIALS

A.

B.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout;
suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3: EXECUTION

3.01 HANGER AND SUPPORT APPLICATIONS

A. Specific hanger and support requirements are specified in Sections specifying piping systems and equipment.
B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system
Sections.
C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will not have field-
applied finish.
D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with
copper tubing.
E. Use padded hangers for piping that is subject to scratching.
F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated stationary pipes,
NPS 1/2 to NPS 30.
2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes, NPS 3/4 to
NPS 24, requiring clamp flexibility and up to 4 inches of insulation.
3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to NPS 24, if little or no
insulation is required.
4.  Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow off-center closure for
hanger installation before pipe erection.
5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated stationary
pipes, NPS 3/4 to NPS 8.
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6.  Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated stationary pipes, NPS 1/2 to
NPS 8.

7.  Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary pipes, NPS 1/2 to NPS 8.

8.  Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated stationary pipes,
NPS 1/2 to NPS 2.

9.  Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 8.

10. Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12): For suspension of noninsulated stationary
pipes, NPS 3/8 to NPS 3.

11. U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.
12. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.

13. Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36, with steel pipe base stanchion
support and cast-iron floor flange.

14. Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36, with steel pipe base
stanchion support and cast-iron floor flange and with U-bolt to retain pipe.

15. Adjustable, Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes, NPS 2-1/2 to
NPS 36, if vertical adjustment is required, with steel pipe base stanchion support and cast-iron floor flange.

G. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the
following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to NPS 20.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers, NPS 3/4 to NPS 20, if
longer ends are required for riser clamps.

H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the
following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4.  Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

I.  Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the
following types:

1.  Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from
concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction to attach to
top flange of structural shape.
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1.

12.

13.

14.

1S.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and
rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.

Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy
loads, with link extensions.

Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.

Welded-Steel Brackets: For support of pipes from below, or for suspending from above by using clip and rod.
Use one of the following for indicated loads:

a.  Light (MSS Type 31): 750 Ib.

b.  Medium (MSS Type 32): 1500 Ib.

c.  Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement
where headroom is limited.

J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the
following types:

1.

3.

Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches
adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing
insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

K. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping system
Sections.

L. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping
system Sections.

M. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.

Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for
plumbing fixtures.
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3.02 HANGER AND SUPPORT INSTALLATION

A. Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and
attachments as required to properly support piping from building structure.

B. Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs
of horizontal piping and support together on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate
supports for smaller diameter pipes as specified above for individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported. Weld steel
according to AWS D1.1.

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support together on field-
assembled metal framing systems.

D. Insulation Insert Installation: Install in pipe hanger for all insulated piping 2” and larger.

E. Insulation Shield: Install insulation shields at all hanger locations for insulated piping.

F.  Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in
concrete after concrete is placed and completely cured. Use operators that are licensed by powder-actuated
tool manufacturer. Install fasteners according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install
fasteners according to manufacturer's written instructions.

G. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounting Type: Assemble components and mount on smooth roof surface.
Do not penetrate roof membrane.

2. Curb-Mounting-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on permanent,
stationary roof curb. Refer to Division 07 Section "Roof Accessories" for curbs.

H. Pipe Positioning System Installation: Install support devices to make rigid supply and waste piping connections to
each plumbing fixture. Refer to Division 22 Section "Plumbing Fixtures" for plumbing fixtures.

I.  Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.

J. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

K. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops,
expansion bends, and similar units.

L. Install lateral bracing with pipe hangers and supports to prevent swaying.

M. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at
concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of
piping. Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through
openings at top of inserts.

No. 134003 22 0529-7 Hangers and Supports for

Plumbing Piping and Equipment



N. Load Distribution: Install hangers and supports so piping live and dead loads and stresses from movement will not
be transmitted to connected equipment.

O. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections
allowed by ASME B31.9 (for building services piping) are not exceeded.

P. Insulated Piping: Comply with the following:
1. Attach clamps and spacers to piping.

a. Piping Operating above or below Ambient Air Temperature: Use thermal-hanger shield insert with
clamp sized to match OD of insert.

b. Do not exceed pipe stress limits according to ASME B31.9 for building services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior
voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe
NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold and hot piping with vapor barrier. Shields shall span
an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe
NPS 4 and larger if pipe is installed on rollers. Provide with continuous vapor barrier.

4.  Shield Dimensions for Pipe: Not less than the following:

NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.

NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.

NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

o0 o

5. Pipes NPS 8 and Larger: Include wood inserts.
6. Insert Material: Length at least as long as protective shield.
7.  Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
3.03 EQUIPMENT SUPPORTS
A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
B. Grouting: Place grout under supports for equipment and make smooth bearing surface.
C. Provide lateral bracing, to prevent swaying, for equipment supports.
3.04 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded
because of shipping size limitations.

No. 134003 22 0529-8 Hangers and Supports for
Plumbing Piping and Equipment



C. Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance and quality of
welds, and methods used in correcting welding work, and with the following:

L.

Use materials and methods that minimize distortion and develop strength and corrosion resistance of base
metals.

Obtain fusion without undercut or overlap.
Remove welding flux immediately.

Finish welds at exposed connections so no roughness shows after finishing and contours of welded surfaces
match adjacent contours.

3.05 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of

pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.06 PAINTING

A. Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting
hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for
touching up field-painted surfaces.

1.

Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Touch Up: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on
miscellaneous metal are specified in Division 09 painting Sections.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to
comply with ASTM A 780.

END OF SECTION 22 0529
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SECTION 22 05 53

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1: GENERAL

1.01 RELATED DOCUMENTS

A.

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

1.02 SUMMARY

A.

Section Includes:

1.  Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

4. Valve tags.

5. Warning tags.

1.03 SUBMITTALS

A.

B.

C.

D.

E.

Product Data: For each type of product indicated.
Samples: For color, letter style, and graphic representation required for each identification material and device.

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

Valve numbering scheme.

Valve Schedules: For each piping system to include in maintenance manuals.

1.04 COORDINATION

A.

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

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

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2: PRODUCTS

2.01 EQUIPMENT LABELS

A.

No.

Metal Labels for Equipment:

1. Material and Thickness: Brass, 0.032-inch or stainless steel, 0.025-inch minimum thickness, and having
predrilled or stamped holes for attachment hardware.

2. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
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3.  Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for
viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include
secondary lettering two-thirds to three-fourths the size of principal lettering.

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

5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and
having predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Black.

4. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.

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

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

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where
equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) bond paper.
Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans,
details, and schedules), plus the Specification Section number and title where equipment is specified. Equipment
schedule shall be included in operation and maintenance data.

2.02 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having
predrilled holes for attachment hardware.

B. Letter Color: Black.

C. Background Color: Yellow.

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

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.

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

G. Fasteners: Stainless-steel rivets or self-tapping screws.

No. 134003 22 05 53-2 Identification for Plumbing

Piping and Equipment



H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

I.  Label Content: Include caution and warning information, plus emergency notification instructions.

2.03 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service,
and showing flow direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to
pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on
Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions, or as
separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.

2.04 VALVE TAGS

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.

1. Tag Material: Brass, 0.032-inch or stainless steel, 0.025-inch minimum thickness, and having predrilled or
stamped holes for attachment hardware.
2. Fasteners: Brass wire-link, beaded chain, or S-hook.

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve number, piping
system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position
(open, closed, or modulating), and variations for identification. Mark valves for emergency shutoff and similar
special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

2.05 WARNING TAGS

A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte
finish suitable for writing.

1. Size: Approximately 4 by 7 inches.
2.  Fasteners: Brass grommet and wire.
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
4. Color: Yellow background with black lettering.
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PART 3: EXECUTION
3.01 PREPARATION

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

3.02 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

C. Provide equipment labels for each piece of equipment identified on the drawing schedule.
3.03 PIPE LABEL INSTALLATION

A. Piping Color-Coding: Painting of piping is specified in Division 09 Section “Painting.”

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms;
accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:

1.  Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is
not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4.  Ataccess doors, manholes, and similar access points that permit view of concealed piping.
5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in areas of congested
piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.
C. Pipe Label Color Schedule:
1.  Low-Pressure, Compressed-Air Piping:

a.  Background Color: Blue.
b.  Letter Color: White.

2. Domestic Water Piping:

a.  Background Color: Green.
b.  Letter Color: White.

3. Sanitary Waste and Storm Drainage Piping:

a.  Background Color: Green.
b.  Letter Color: White.
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3.04 VALVE-TAG INSTALLATION
A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated
equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in

connections of end-use fixtures and units. List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar
to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

a. Cold Water: 1-1/2 inches, round.

b. Hot Water: 1-1/2 inches, round.

c.  Low-Pressure Compressed Air: 1-1/2 inches
2. Valve-Tag Color:

a. Cold Water: Natural.

b. Hot Water: Natural.

c.  Low-Pressure Compressed Air: Natural.
3. Letter Color:

a. Cold Water: Black.

b. Hot Water: Black.

c.  Low-Pressure Compressed Air: Black.

3.05 WARNING-TAG INSTALLATION

A.  Write required message on, and attach warning tags to, equipment and other items where required.

END OF SECTION 22 0553
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