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SECTION 21 13 13 - AUTOMATIC FIRE SPRINKLER SYSTEM

PART 1 GENERAL

1.01 SUMMARY
A. Provisions of Division 01 apply to this Section
B.  Section Includes:
1. Furnish and Install an Automatic Fire Sprinkler System as shown in the Contract
Documents.
C. Approval Submittal Procedure:
1. Provide Approval Submittals including Product Data for the Automatic Wet Pipe Fire
Sprinkler System, in compliance with DSA requirements of the “Fire and Life-Safety
Plan Review Submittal Guideline for Automatic Fire Sprinkler Systems” (AFSS).
D. Manufacturer’s Data:
1. Submit complete and detailed equipment and material list of items to be furnished and
installed under this Section.
E. Regulatory Requirements:
1. Installation of the fire sprinkler system shall be per the Approved Drawings having
been stamped “Approved” by DSA.
2.  Approval by DSA may include minimum code requirements and does not supersede
more extensive requirements of the Contract Documents.
F. Closeout Submittals-Contract closeout as specified herein:
1. Record Drawings:
a. Record drawings of installed Work shall be maintained current on the project site
and available for the Fire Inspector and the I0R to review.
b. Atcompletion of installation, submit to the Architect of Record, drawings signed by
the installing Contractor and Record Drawings in AutoCAD format.
2. Record Specifications.
3. Record Product Data: Include specific model, type, and size for all equipment and
material installed.
4. Record Samples
5. Maintenance Manuals
1.02 REFERENCES
A. Applicable provisions of the following Codes and Trade Standard Publications shall apply to
the Work of this Section and are hereby incorporated into and made a part of the Contract
Documents.
1. NFPA 13,2013 Standard for the Installation of Sprinkler Systems.
3. California Fire Code 2013
4. California Building Code 2013
AUTOMATIC FIRE SPRINKLER SYSTEM 211313-1
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1.03  QUALITY ASSURANCE

A.  Comply with all applicable national or local codes and standards.

B.  Except where exceeded by the requirements of these specifications, the following are made
part of this section: Approved prints and details and all provisions of the NFPA 13 Standard
for Installation of Sprinkler Systems, Hose Systems, and NFPA 24 Standard of the
Installation of Private Fire Service mains and Their Appurtenances.

C.  Qualifications of Manufacturer: Products used in the Work of this Section shall be produced
by manufacturers regularly engaged in the manufacture of similar items and with a five year
history of successful production that is acceptable to the Architect.

D. Qualifications of installer: Installer shall have a current C-16 license in the state of
California for the installation of fire sprinkler systems.

1.05 COORDINATION

A.  The automatic fire sprinkler contractor shall coordinate the installation of the automatic

fire sprinkler system with all other trades prior to the installation of the system.
1.06 JOB CONDITIONS

A.  Unscheduled utility flow interruptions are not permitted. Schedule all service interruptions
in advance with the OAR.

1.07 EXTRA MATERIALS FOR MAINTENANCE

A.  Provide spare sprinkler heads in a quantity equal to two percent (2%) of the total number
of each type of sprinkler head installed. There shall be no less than two (2) heads of each
type and temperature rating provided and in no case less than six (6) spare sprinkler heads
per building. There shall be no fewer than six (6) spare sprinkler heads for up to 300
sprinkler heads installed; no less than 24 sprinkler heads shall be kept inside of spare head
box (es). A spare sprinkler wrench for each type of sprinkler head shall also be provided
inside of each spare sprinkler head box at each building. Locations of spare sprinkler boxes
shall be located at:

1. Fire Sprinkler Riser when enclosed and secure.
1.08 ADDITIONAL WORK
A.  Prior to the award of the Automatic Fire sprinkler System Contract, the contract shall

provide the owner with unit pricing and/or allowances for additional work that may be
required beyond the scope of the work shown on the contract documents to meet NFPA and
CBC requirements.

PART 2 PRODUCTS

2.01 FIRE PROTECTION SYSTEM DESCRIPTION
A. General: provide complete systems including, but not limited to:
1. Provide complete overhead Automatic Fire Sprinkler System with sprinklers installed
as required according to type, location, and temperature rating indicated on the
Contract Documents.
B. Sprinkler Heads:
211313-2 AUTOMATIC FIRE SPRINKLER SYSTEM
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1. Provide concealed pendant type sprinkler heads in areas with no supervision.
2. Provide upright sprinklers with brass finish in areas with exposed piping.
3. Provide semi-recessed corrosion resistant glass bulb type sprinklers in other areas.
4. Sprinkler shall be glass bulb type, with hex-shaped wrench boss integrally cast into the

sprinkler body to reduce the risk of damage during installation.

5. Sprinklers in exterior locations and any other areas which will experience over 100
degrees F ambient temperature shall be furnished with 200 to 225 degree rated
sprinklers. Sprinkler heads in boiler rooms, furnace rooms, or heater rooms shall be
furnished with sprinklers rated at 250 to 290 degrees F. If a sprinkler is directly
affected by a spotlight, steam, or other heat source, a 350 degree F or higher sprinkler
head shall be furnished. Sprinkler heads in all other locations unless otherwise noted,
shall be 155 to 165 degrees F rated.

6. Automatic fire sprinkler head types shall be as follows:

a. Inareas with ceiling heights of 9’-0” or lower, sprinkler heads installed shall be
recessed or fully concealed.

Ceilings 8’-0” or lower shall be provided with fully concealed sprinkler heads.

c. Areas with ceiling height of 9’-0” or lower that are not constantly supervised such
as corridors, arcades, and restrooms shall be provided with fully concealed
sprinkler heads.

7. Sprinklers in light hazard occupancies are required to be Quick response sprinklers as
required in NFPA 13.  Sprinkles shall be of the same manufacturer throughout the
building as indicated. Sprinklers shall typically be %2 inches NPT, standard orifice,
minimum 5.6 nominal K factor, UL listed for 175 psi and listed for light and ordinary
hazard occupancies.

8. . Sprinklers location shall be design and installed in an aesthetically pleasing manner
and should generally be located in the center O0f 24”X24” ceiling tiles and in the center
of 24”x48” ceiling tiles in the 24” direction and 12” from the edge in the 48" direction.

10. UL/FM listed sprinkler head guards shall be provided on sprinkler heads installed at 7’
6” above floor or lower in exposed locations or that are deemed subject to damage.
Sprinkles guards shall be securely fastened with a bolt-on feature to the base of the
sprinkler or be a factor installed guard. Guards shall also be provided on upright and
sidewall heads where sprinklers are installed at 7°-6” heights or lower.

11. Sprinklers installed in suspended ceiling shall comply with DSA IR25-2.13 & 3.13.

C. Fire Sprinkler and Standpipe Systems:

1. Fire Department Connection (FDC) with check valve (wafer type) shall be provided
after the backflow preventer and before the building fire sprinkler riser(s) located
where the FDC will be accessible to the fire department from the street or sidewalk
without obstructions. No shut off valve shall be allowed on the FDC line as per NFPA
13. FDCs shall have a height between 2’-0” and 4’-0” above the ground.

3. PIVsshall be electrically supervised regardless of the number of the fire sprinklers
served (CBC 903.4) and set a height of 3'-0” to the top and have the handle locked in
place with a break-a-way lock.

4. Provide check valves, shut-off valves, drain valves, ITV, and flow indicator at the
locations required. (Test-and- drain combination valves are prohibited).

5. Flow indicator shall activate the fire alarm system between 45 and 90 seconds and
activate a local alarm on the outside of the building continuously with water flow. All
shut-off including valves on the fire main backflow preventer shall be electrically
supervised according to CBC 903.4 and NFPA 13.

AUTOMATIC FIRE SPRINKLER SYSTEM 211313-3
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6. Pipe through ceilings at head locations shall be furnished with a two piece or fully

10.

11.

12.

13.

14,

211313-4

concealed escutcheon. Unless otherwise designated, escutcheons shall be identical and

match the others escutcheons of the same type throughout the building or site. Piping

though walls and ceilings shall have a split ring chrome escutcheon.

Furnish and install all required signs, spare heads, special wrenches, and spare

sprinkler head boxes as required to satisfy NFPA 13 and this Specification.

Sprinkler system piping shall be provided with complete drainage as required by NFPA

13. Inspector’s test valve discharge shall be piped away from planters to asphalt areas

or to a hub drain connected to a sanitary or storm drain system. Furnish protection of

piping against accidental or malicious damage.

Upon completion of the Work of this Section before Substantial Completion, subject

system, including undergrounds supply connection to tests is required. A minimum

hydrostatic test shall be two hundred pounds (200 psi) or fifty pounds (50 psi) in
excess of the maximum system working pressure, whichever is greater for two hours
with no leaks or loss of pressure per NFPA 13. The I0R shall be furnished with a NFPA

13 test certification.

Local fire sprinkler alarm requirements shall be accomplished with a vane or paddle

type water flow detector switch and an electrically powered fire sprinkler horn located

on the street side of the building and connected to the fire alarm control panel with
secondary power provided from the fire alarm batteries. The drilled out disk shall be
attached to the mounting U-bolt. Time delay shall be set at 45 to 60 seconds.

Mechanically activated water bells with alarm valves and pressure switches are

prohibited.

Seismic separation assemblies shall be located between the buildings is space allows

accessibility. Otherwise, they shall be located inside the building providing the most

space. Swing joints may be fabricated on site using flexible groove couplings and six

(6) grooved 90 degree elbows (see NFPA 13, figure A.9.3.3 (a)). Seismic separation

assemblies can also be made utilizing a manufactured, UL/FM listed seismic joint

assembly rated at a minimum of 175 psi.

Hanging, bracing, and support shall utilize only UL/FM listed approved products and

comply with NFPA 13, Chapter 9 requirements for rod and bolt sizes. Hanger rods in

exterior locations and in parking structures shall have Electrodeposited Zinc Coating
per ASTM B633 to prevent rusting.

Building fire sprinkler riser assemblies shall be provided as follows:

a. Every building shall be provided with an accessible and electrically supervised
riser shut off valve at a height not to exceed 5’-0” above the floor.

b. Every building riser assembly shall be equipped with a check valve followed by a
main drain valve and then the flow indicating switch and pressure gauge
immediately after the shut-off valve.

c. Incases where a riser assembly is provided for each floor in the building, a check
valve, main drain and flow switch shall be provided for each floor; the main
building shut-off shall not be required.

d. An electrically supervised Post Indicator Valve located outside the building may
serve as the building riser shut-off valve.

Pipe joints shall not be located below building foundation footings or slabs on grade.

Single piece riser assemblies shall be utilized.
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2.02 MATERIALS

A.  Access Panel:

FAP-1 Square, steel, prime coated with vandal-proof door lock operated by an Allen
wrench

B. Globe or Angel Valves: UL/FM listed:

AV-1 Bronze angle valve: two inches and smaller, screwed in bonnet, threaded ends,
rising stem.

C. Automatic Fire Sprinkler Head, UL/FM listed:

AFSH-1 Brass pendant type for areas without ceilings

AFSH-2 Brass upright type for areas without ceilings

AFSH-3 Chrome or poly-coated, semi-recessed type with semi- recessed escutcheon

AFSH-4 Fully concealed type sprinklers; chrome or factory painted cover

D. E.Gear operated Butterfly Valves:

GOBFV -1 Grooved end Gear Operated Butterfly Valve, 300 psi, for fire protection
sprinkler risers. UL listed, FM approved, with weatherproof gearbox and
double pole/double throw monitor switch, double seal design for bubble tight
shut off at 175 psi. Corrosion-resistant, fusion-bonded Nylon Il body coating,
easy to read position indicator

GOBFV-2 Wafer Type Gear Operated, Butterfly Valve same requirements as GOBFV-1

F.  Check Valves:

Cv-1 Bronze check valves: Two (2) inches and smaller, 200 psi WOG, bronze disc
swing type, conforming to MSS-SP—80-97, threaded ends.

CV-2 Iron check valves: 2-1/2” and larger, Class 175, composition disc, swing
type, bolted cap, UL listed, FM approved flanged ends

CvV-3 Water Type Check Valve

Cv-4 Grooved Check Valve 2-1/2” and larger

G. Sprinkler Escutcheons:

SE-1 Concealed sprinklers shall have a low profile (flat) cover plate that is listed for
use with the sprinkler to which it is installed. Cover plates shall be factory
painted or plated with a finish or color approved by the Architect.

SE-2 Recessed sprinkler shall have low profile two piece escutcheons that are listed
for use with the sprinkler to which it is installed. Escutcheons shall be factory
painted or plated with a finish and color approved by the Architect.

H. Fire Department Connections:

FDC-1 UL listed or FM approved, wall mounted 4"X2- 1/2” X 2-1/2” bronze body Fire

Department House Connection (FDC). Potter Roemer Model 5021 thru 5027.
I.  Flow Indicators:

FIA-1 Listed by State Fire Marshall with a double pole, double-throw switch, one

normally closed, UL listed and FM approved.
J.  Outside Stem and Yoke Gate Valves:

0S&Y-1 Bronze Gate Valves: Two (2) inches and smaller, Class 175, solid bronze

wedge disc, OS&Y copper silicon alloy stem, UL/FM listed, threaded ends
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0S&Y-2 Iron gate valves: 2-1/2” and larger, Class 175, IBBM, OS&Y, solid wedge disc,
Teflon-impregnated packing UL/FM listed, flanged ends

0S&Y-3 2-1/2 inches and larger, epoxy coated, resilient wedge, 175 lbs. gate valve (for
riser valves, PIV and shut-off)

K. Gate Valves:

GV-1 Bronze gate valves: Two (2) inches and smaller, class 175, solid bronze wedge
disc, rising stem copper silicon alloy stem, UL/FM listed, threaded ends.
GV-2 Iron gate valves: 2-1/2 inches and larger, class 175, IBBM, solid wedge disc,

Teflon impregnated packing, UL/FM listed, flanged ends.

L. Gear Operated Ball Valves:
GOBV-1 Threaded ball valve for sizes two (2) inches and smaller

M. Seismic Swing joints:

SJ-1 UL/FM approved flexible seismic connector with grooved or threaded ends for
seismic separation requirements.
SJ-2 Fabricated swing joint as per NFPA 13 using six groove 90 degree elbows and

flexible groove couplings

N. PostIndicator Valves:
PIV-1 Vertical Indicator Posts: Furnished for underground valves, post must
provide a means of knowing if the valve is open or shut, UL/FM listed.
(Where a backflow assembly is provided, the shutoff valves on the backflow
preventer must satisfy the requirement for a Post Indicator Valve to control
the fire main and FDC).

0. Sprinkler Guards:

SPG-1 Sprinklers installed at 7'-6" above floor or lower in exposed locations or that
are deemed subject to damage shall be equipped with a UL/FM listed, head
guard. Guards shall be listed, supplied, and approved for use with the
sprinkler by the sprinkler manufacturer. Sprinkler head guards shall be
securely fastened with a bolt-on feature to the base of the sprinkler or be a
factory installed guard. Guards shall also be provided on upright and sidewall
heads where sprinklers are installed at 7°-6” heights or lower.

P.  Sprinkler Alarm bell:

SAB-1 UL/FM approved, surface-mounted, weatherproof and red finished.

Q. Hangers, Supports, Bracing:
HSB-1 Afcon products or UL listed or FM approved equal

R. Threaded Fittings:
TF-1 Ductile iron, 300 psi rated, UL listed, FM approved and/or NFPA approved.
TF-2 Cast iron fittings, 175 psi rated, UL listed, FM approved and/or NFPA

approved

TF-3 Malleable iron, 300 psi rated, UL listed, FM approved and/or NFPA approved.
TF-4 Galvanized, 175 psi, UL listed, FM approved and/or NFPA approved

S.  Fire Sprinkler Pipes:
FSP-1 Fire Sprinkler Pipe: 1” through 8” Schedule 40 black and/or galvanized steel,
meeting ASTM Standards A53, A135 and/or A795. Pipe Corrosion Resistance
Ratio {CRR} shall be 1.00 or greater. Pipe may be threaded or grooved.
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2.03

a. Pipingtwo (2) inches and smaller shall have threaded joints and fittings in
all concealed, non-accessible locations. Groove coupler connections
(Victaulic or equal) on pipe sizes one (1) inch through two (2} inches are
acceptable in all accessible areas. Plain end connections such as
“plainlock” and “FIT” are prohibited.

b. For pipe size 2-1/2 inches and larger, grooved type welded, threaded and
flanged connections may be used. Any connection that does not utilize a
threaded, welded or grooved connection is prohibited.

¢. Submit verification form the manufacturer stating that piping material
furnished meets above criteria; (i.e., threadable pipe has a UL assigned
CRR of 1.00 minimum that it meets ASTM A53, A135, or A795 and is UL
listed, FM approved and/or NFPA approved.

ACCESSORIES AND APPURTENANCES

Escutcheons: Polished chrome plated, split-ring type for exposed piping at every
penetration inside finished rooms.

Guards: provide fire sprinkler with guards as required in 7’-6” ceilings and where required
by the Architect.

Miscellaneous: Provide all other accessories and appurtenances required for a complete
system.

PART 3 EXECUTION

3.01

A.

EXAMINATION

Examine areas and conditions under which the Work of this Section shall be performed.
Correct conditions detrimental to proper and timely completion of the Work. Do not
proceed until unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Ream pipe and tube ends. Remove all burrs. Thread bevel for welding or groove all plain
end ferrous pipe ends.

B. Remove scale and foreign matter from inside and outside of the pipes before assembly.

C. Provide piping connections to equipment with flanged or grooved connections.

3.03 INSTALLATION

A. Install underground supply line connected to detector check or water main indicated.
Braced or clamped bends shall be in accordance with requirements of NFPA 24. Furnish
concrete thrust blocks where required. Tracer wire shall be installed to assist in the
location of all PVC underground piping.

B. Install FDCs, check valves, shut-off valves, gauges, inspector test and drain assemblies and
water flow switches as per DSA Approved Drawings. FDC must be installed so that it is
unobstructed and accessible for the Fire Department’s first response unit.

C. Pipe through floors, wall, and ceilings at head locations shall be furnished with required
sleeves and escutcheons and fire caulking where indicated and/or required by Code.
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Escutcheons shall be polished chrome plated unless another finish is selected by the
Architect.

D. Sprinkler System shall be provided with complete drainage facilities in accordance with CBC
standards. Drain discharge may discharge into a sewer, storm drain, sump pit or street
gutter. Fire sprinkler drains shall not discharge onto landscaping or across a sidewall.
Discharge may be to a hub drain designed to receive a full flow of water from a fire sprinkler
drain valve under working pressure.

E. Upon completion of the Work of this Section and before substantial completion, subject the
entire system including underground supply connections to tests as required by NFPA 13
and CBC standards and furnish the Owner with a Certificate of Compliance as required.

F.  Close nipples are prohibited. Threaded unions are prohibited. A groove type fitting shall be
used in lieu of a threaded union. If a groove style coupling is used in a concealed area, an
access panel allowing full access to that connection shall be provided.

G. Fire sprinkler systems, piping hangers, seismic bracing, anchors and supports shall conform
to all NFPA 13, CBC and all other applicable codes and the requirements of this
Specification.

H. Grooved joints shall be installed in accordance with the manufacturer’s latest published
installation instructions. Grooved ends shall be clean and free from indentations,
projections, and roll marks in the area from pipe end to groove. Gaskets shall be of an
elastomer grade suitable for intended service and shall be molded and produced by the
coupling manufacturer.

I.  Tee branch outlets on fire sprinkler mains shall be by the use of a threaded ductile iron tee
fitting, a groove type tee fitting, or by the use of a thread-a-let welded on by a certified
welder as required by NFPA 13. Mechanical tee bolted branch outlet fittings are prohibited
except for branch outlet sizes two (2) inches and smaller. “Hooker” type mechanical tees
shall not be used.

J.  Sprinkler lines within the building shall be concealed within the structure. Risers shall be
installed in utility, supply rooms, or similar service areas whenever possible and shall not
obstruct access or maintenance of other equipment within the space. Mains and risers shall
be located within the area protected by the sprinkler system unless otherwise approved by
fire authorities having jurisdiction.

K.  Sprinklers hat have been dropped, damaged, have cracked bulbs, or show a visible loss of
fluid shall not be installed.

L. Sprinkler bulb protectors shall be removed by hand after sprinkler installation. Tools or
any other device to remove the protector that could damage the bulb in any way shall not be
used.

M. Routing of piping in non-concealed exposed areas shall be subject to the Architect’s
approval.

N. Provide shunt trip when sprinklers are installed in the elevator machine rooms and
elevator hoist way unless the sprinklers are located two (2) feet from the hoist way pit floor.

0. Inspectors test valve (ITV) shall be located at the opposite end of the sprinkler system from
the supply. Test-and drain type combination valves are prohibited. ITV discharge and main
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drain lines shall be piped to a sump pit to the outside of the building to within a foot from
the ground where it will drain away from the building to an exterior storm drain.

3.04 PROTECTION
A.  Protect the Work of this Section until substantial completion.
3.05 CLEAN-UP
A.  Remove rubbish, debris, and waste materials and legally dispose at off-project site.

END OF SECTION
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SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power

systems up to 600V and installed at equipment manufacturer's factory or shipped
separately by equipment manufacturer for field installation.

1.3 COORDINATION

A.  Coordinate features of motors, installed units, and accessory devices to be compatible with
the following:
1. Motor controllers.
2. Torque, speed, and horsepower requirements of the load.
3. Ratings and characteristics of supply circuit and required control sequence.
4.  Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS
A.  Comply with NEMA MG 1 unless otherwise indicated.

B. Comply with IEEE 841 for severe-duty motors.

2.2 MOTOR CHARACTERISTICS

A.  Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet
(1000 m) above sea level.

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.
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2.3 POLYPHASE MOTORS

2.4

Description: NEMA MG 1, Design B, medium induction motor.
Efficiency: Energy efficient, as defined in NEMA MG 1.
Service Factor: 1.15.

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors: Separate winding for each speed.
Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating.
Insulation: Class F.
Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor
terminal box, suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed
and tested to resist transient spikes, high frequencies, and short time rise pulses
produced by pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.
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C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

2.5 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and
requirements of specific motor application:

Permanent-split capacitor.
Split phase.

Capacitor start, inductor run.
Capacitor start, capacitor run.

BN

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and
thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.
E. Thermal Protection: Internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value calibrated to temperature rating of

motor insulation. Thermal-protection device shall automatically reset when motor
temperature returns to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 220513
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Sleeves.
Stack-sleeve fittings.
Sleeve-seal systems.
Sleeve-seal fittings.
Grout.

Uik W e

1.3 ACTION SUBMITTALS

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

PART 2 - PRODUCTS

2.1 SLEEVES

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

B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zinc coated.

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A53M, TypeE, Grade B, Schedule 40, zinc
coated, with plain ends.

D.  PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

E. Galvanized-Steel-Sheet Sleeves: 0.0239-inch {0.6-mm) minimum thickness; round tube
closed with welded longitudinal joint.
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2.2

2.3

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

Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

STACK-SLEEVE FITTINGS

Stack-sleeve fittings in this article can be used in concrete floor and roof slabs, but are
without seepage holes; therefore, they cannot be used as replacements for floor drains.
Using grout, fill the annular space between fitting and slab opening. These fittings are
available in NPS 1-1/2 to NPS 12 (DN 40 to DN 300).

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

1. Smith, Jay R. Mfg. Co.
2. Zurn Industries, LLC.

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

1. Underdeck Clamp: Clamping ring with setscrews.

SLEEVE-SEAL SYSTEMS

Sleeve-seal systems in this article are used for piping penetrations in slabs-on-grade and
below grade in exterior walls. These systems are available for NPS 1/2 to NPS 48 (DN 15
to DN 1200) piping,

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

Advance Products & Systems, Inc.
CALPICO, Inc.

Metraflex Company (The).
Pipeline Seal and Insulator, Inc.
Proco Products, Inc.

Vi e

Description: Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.
2. Pressure Plates: Carbon steel.
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3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length

required to secure pressure plates to sealing elements.

2.4 SLEEVE-SEAL FITTINGS
A Sleeve-seal fittings in this article are used for piping penetrations in slabs-on-grade and in
exterior walls. These fittings are made to match piping OD, so they must be selected to

match the penetrating piping size. They are available for NPS1/2 to NPS6 (DN 15 to
DN 150) piping.

B.  Manufacturers: Subject to compliance with requirements, provide products by the
following:

1. HOLDRITE.

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

2.5 GROUT

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

B.  Characteristics: Nonshrink; recommended for interior and exterior applications.
C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

D.  Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

31 SLEEVE INSTALLATION

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

walls.
B.  For sleeves that will have sleeve-seal system installed, select sleeves of size large enough
to provide 1-inch (25-mm) annular clear space between piping and concrete slabs and
walls.
1. Sleeves are not required for core-drilled holes.
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3.2

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP
sleeves.

2. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or

other wet areas 2 inches (50 mm) above finished floor level.

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

Install sleeves for pipes passing through interior partitions.

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

2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear
space between sleeve and pipe or pipe insulation.

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

appropriate for size, depth, and location of joint. Comply with requirements for
sealants specified in Section 079200 "Joint Sealants."

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and

floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with
requirements for firestopping specified in Section 078413 "Penetration Firestopping.”

STACK-SLEEVE-FITTING INSTALLATION

Install stack-sleeve fittings in new slabs as slabs are constructed.

1. Install fittings that are large enough to provide 1/4-inch (6.4-mm) annular clear
space between sleeve and pipe or pipe insulation.
2. Secure flashing between clamping flanges for pipes penetrating floors with

membrane waterproofing. Comply with requirements for flashing specified in
Section 076200 "Sheet Metal Flashing and Trim."

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches (50 mm) above
finished floor level.

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

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

Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal
pipe penetrations with firestop materials. Comply with requirements for firestopping
specified in Section 078413 "Penetration Firestopping.”
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3.3 SLEEVE-SEAL-SYSTEM INSTALLATION

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

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

3.4 SLEEVE-SEAL-FITTING INSTALLATION

A.  Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

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

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

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron wall sleeves.
b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves.

2. Exterior Concrete Walls below Grade:

a. Piping Smaller Than NPS 6 (DN 150}): Cast-iron wall sleeves with sleeve-seal
system.

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

b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves with sleeve-seal
system.

1)  Select sleeve size to allow for 1-inch (25-mm) annular clear space
between piping and sleeve for installing sleeve-seal system.
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3. Concrete Slabs-on-Grade:

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron wall sleeves with sleeve-seal
system.

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

b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves with sleeve-seal
system.

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

4, Concrete Slabs above Grade:

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves.
b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-pipe sleeves.

5. Interior Partitions:

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

END OF SECTION 220517
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Escutcheons.
2. Floor plates.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 ESCUTCHEONS
A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish
and spring-clip fasteners.
C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.
D.  Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge
and setscrew.
E. Split-Plate, Stamped-Steel Type: With chrome-plated finish, concealed hinge, and spring-
clip fasteners.
2.2 FLOOR PLATES
A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
B.  Split-Casting Floor Plates: Cast brass with concealed hinge.
ESCUTCHEONS FOR PLUMBING PIPING 220518-1
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PART 3 - EXECUTION
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31 INSTALLATION

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

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated
piping and with OD that completely covers opening.

1. Escutcheons for New Piping:

a.

Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern
type.

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-
plated finish.

C. Insulated Piping: One-piece, stamped-steel type.

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 at Ceiling Penetrations in Finished Spaces: One-piece, stamped-
steel type.

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

i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.

j- Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished,
chrome-plated finish.

k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.

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

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and
with OD that completely covers opening.

1. New Piping: One-piece, floor-plate type.

E. Install clean out escutcheon plates level and in line with others in line of site.

3.2 FIELD QUALITY CONTROL

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

220518-2
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ESCUTCHEONS FOR PLUMBING PIPING
Prepared by DLR GROUP



Compton Community College District DLR GROUP
Instructional Building #1 Project NO. 75-15238-00

DSA Submittal 7/31/17

SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Filled-system thermometers.
Thermowells.

Dial-type pressure gages.
Gage attachments.

Test plugs.

Test-plug kits.

Sight flow indicators.

N UE W&

Related Sections:

1. Section 221113 "Facility Water Distribution Piping" for domestic water meters and
combined domestic and fire-protection water-service meters outside the building.

2. Section 221116 "Domestic Water Piping" for water meters inside the building.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Product Certificates: For each type of meter and gage, from manufacturer.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For meters and gages to include in operation and
maintenance manuals.
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PART 2 - PRODUCTS

2.1 FILLED-SYSTEM THERMOMETERS

A Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers:

1.

N

o

g SN

11.

12.

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

Ashcroft Inc.

Marsh Bellofram.

Miljoco Corporation.

Palmer Wabhl Instrumentation Group.

REOTEMP Instrument Corporation.

Trerice, H. O. Co.

. Weiss Instruments, Inc.

Standard: ASME B40.200.

Case: Sealed type, cast aluminum or drawn steel; 4-1/2-inch (114-mm) nominal
diameter.

Element: Bourdon tube or other type of pressure element.

Movement: Mechanical, dampening type, with link to pressure element and
connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in
deg F (deg C).

Pointer: Dark-colored metal.

Window: Glass.

Ring: Metal.

Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360
degrees in horizontal plane, with locking device rigid, back; with ASME B1.1 screw
threads.

Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass stem
and of length to suit installation.

me a0 T
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a. Design for Thermowell Installation: Bare stem.

Accuracy: Plus or minus 1 percent of scale range.

2.2 THERMOWELLS

A. Thermowells:

1.
2.

3.
4,
5

220519-2

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion into piping tee
fitting.

Material for Use with Copper Tubing: CNR or CUNI.

Material for Use with Steel Piping: CRES.

Type: Stepped shank unless straight or tapered shank is indicated.
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6. External Threads: NPS1/2, NPS3/4, or NPS1, (DN 15, DN 20, or NPS25)
ASME B1.20.1 pipe threads.

7. Internal Threads: 1/2, 3/4, and 1 inch (13, 19, and 25 mm), with ASME B1.1 screw
threads.

8. Bore: Diameter required to match thermometer bulb or stem.

9. Insertion Length: Length required to match thermometer bulb or stem.

10. Lagging Extension: Include on thermowells for insulated piping and tubing.

11. Bushings: For converting size of thermowell's internal screw thread to size of

thermometer connection.

B.  Heat-Transfer Medium: Mixture of graphite and glycerin.
2.3 PRESSURE GAGES
A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Ashcroft Inc.
b. Flo Fab inc.
C. Miljoco Corporation.
d. REOTEMP Instrument Corporation.
e. Watts; a Watts Water Technologies company.
f. Weiss Instruments, Inc.
g. Weksler Glass Thermometer Corp.
2. Standard: ASME B40.100.
3. Case: Liquid-filled type(s); cast aluminum or drawn steel; 4-1/2-inch (114-mm)
nominal diameter.
4, Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
5. Pressure Connection: Brass, with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.
6. Movement: Mechanical, with link to pressure element and connection to pointer.
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in
psi (kPa).
8. Pointer: Dark-colored metal.
9. Window: Glass.
10. Ring: Metal.
11. Accuracy: Grade A, plus or minus 1 percent of middle half of Grade C, plus or minus
3 percent of middle half of scale range.
2.4 GAGE ATTACHMENTS
A Snubbers: ASME B40.100, brass; with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads and
piston-type surge-dampening device. Include extension for use on insulated piping.
B. Valves: Brass ball, with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads.
METERS AND GAGES FOR PLUMBING PIPING 220519-3
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25 TEST PLUGS

A, Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Flow Design, Inc.

2. Miljoco Corporation.

3. Watts; a Watts Water Technologies company.
4. Weiss Instruments, Inc.

5. Weksler Glass Thermometer Corp.

B. Description: Test-station fitting made for insertion into piping tee fitting.

C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include
extended stem on units to be installed in insulated piping.

D.  Thread Size: NPS 1/4 (DN 8), ASME B1.20.1 pipe thread.

E. Minimum Pressure and Temperature Rating: 500 psig at 200 degF (3450 kPa at 93
deg C).

F. Core Inserts: Chlorosulfonated polyethylene synthetic self-sealing rubber.

2.6 TEST-PLUG KITS

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

following:

1. Flow Design, Inc.

2. Miljoco Corporation.

3. National Meter, Inc.

4, Watts; a Watts Water Technologies company.
5. Weiss Instruments, Inc.

B. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gage and
adapter, and carrying case. Thermometer sensing elements, pressure gage, and adapter
probes shall be of diameter to fit test plugs and of length to project into piping.

C. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-
mm-) diameter dial and tapered-end sensing element. Dial range shall be at least 25 to 125
deg F (minus 4 to plus 52 deg C).

D.  High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-
mm-) diameter dial and tapered-end sensing element. Dial range shall be at least 0 to 220
deg F {(minus 18 to plus 104 deg C).

E. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- (51- to 76-mm-)
diameter dial and probe. Dial range shall be at least 0 to 200 psig (0 to 1380 kPa).
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F. Carrying Case: Metal or plastic, with formed instrument padding.

2.7 SIGHT FLOW INDICATORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. ARCHON Industries, Inc.
2. Dwyer Instruments, Inc.
3. Emerson Process Management; Rosemount Division.
4, Ernst Flow Industries.
5. John C. Ernst Co., Inc.
6. Pentair Valves & Controls; Penberthy Brand.
B. Description: Piping inline-installation device for visual verification of flow.
C. Construction: Bronze or stainless-steel body, with sight glass and ball, flapper, or paddle

wheel indicator, and threaded or flanged ends.
D. Minimum Pressure Rating: 125 psig (860 kPa).
E. Minimum Temperature Rating: 200 degF (93 deg ().
F. End Connections for NPS 2 (DN 50) and Smaller: Threaded.

G. End Connections for NPS 2-1/2 (DN 65) and Larger: Flanged.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install thermowells with socket extending a minimum of 2 inches (51 mm) into fluid and
in vertical position in piping tees.

B. Install thermowells of sizes required to match thermometer connectors. Include bushings
if required to match sizes.

C. Install thermowells with extension on insulated piping.

D.  Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted
positions.

F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels;
connect cases with tubing and support tubing to prevent kinks. Use minimum tubing
length.
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G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at

3.2

3.3

3.4

3.5

A.

the most readable position.

Install remote-mounted pressure gages on panel.

Install valve and snubber in piping for each pressure gage for fluids.
Install test plugs in piping tees.

Install thermometers in the following locations:

Inlet and outlet of each water heater.

Inlets and outlets of each domestic water heat exchanger.

Inlet and outlet of each domestic hot-water storage tank.
Inlet and outlet of each remote domestic water chiller.

B W

Install pressure gages in the following locations:

1. Building water service entrance into building.

2. Inlet and outlet of each pressure-reducing valve.

3. Suction and discharge of each domestic water pump.

CONNECTIONS

Install meters and gages adjacent to machines and equipment to allow service and
maintenance of meters, gages, machines, and equipment.

ADJUSTING

Adjust faces of meters and gages to proper angle for best visibility.

THERMOMETER SCHEDULE

Thermometers at inlet and outlet of each domestic water heater shall be one of the
following:

Liquid-filled bimetallic-actuated type.

Direct-mounted, metal-case, vapor-actuated type.

Compact-style, liquid-in-glass type.

Direct-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

G W e

THERMOMETER SCALE-RANGE SCHEDULE

Scale Range for Domestic Cold-Water Piping: 0 to 100 deg F (Minus 20 to plus 50 deg C).
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B. Scale Range for Domestic Cold-Water Piping: 0 to 150 deg F (Minus 20 to plus 70 deg C).

C. Scale Range for Domestic Cold-Water Piping: 30 to 240 deg F (0 to plus 115 deg C).
D.  Scale Range for Domestic Hot-Water Piping: 0 to 250 deg F (0 to 150 deg C).
E.  Scale Range for Domestic Hot-Water Piping: 20 to 240 deg F (0 to 150 deg C).
F. Scale Range for Domestic Hot-Water Piping: 30 to 240 deg F (0 to plus 115 deg C).
G. Scale Range for Domestic Cooled-Water Piping: 0 to 100 degF (Minus 20 to plus 50
deg C).
H.  Scale Range for Domestic Cooled-Water Piping: 0 to 150 degF (Minus 20 to plus 70
deg C).
3.6 PRESSURE-GAGE SCHEDULE
A.  Pressure gages at discharge of each water service into building shail be one of the
following:
1. Liquid-filled, direct-mounted, metal case.
2. Sealed, direct-mounted, plastic case.
3. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.
B.  Pressure gages at inlet and outlet of each water pressure-reducing valve shall be one of
the following:
1. Liquid-filled, direct-mounted, metal case.
2. Sealed, direct-mounted, plastic case.
3. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.
C. Pressure gages at suction and discharge of each domestic water pump shall be one of the
following:
1. Liquid-filled, direct-mounted, metal case.
2. Sealed, direct-mounted, plastic case.
3. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.
3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A. Scale Range for Water Service Piping: 0 to 100 psi (0 to 600 kPa).
B. Scale Range for Water Service Piping: 0 to 160 psi (0 to 1100 kPa).
C. Scale Range for Water Service Piping: 0 to 200 psi (0 to 1400 kPa).
D. Scale Range for Domestic Water Piping: 0 to 100 psi (0 to 600 kPa).
METERS AND GAGES FOR PLUMBING PIPING 220519-7
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E. Scale Range for Domestic Water Piping: 0 to 160 psi (0 to 1100 kPa).
F. Scale Range for Domestic Water Piping: 0 to 200 psi (0 to 1400 kPa).

G. Scale Range for Domestic Water Piping: 0 to 300 psi (0 to 2500 kPa).

END OF SECTION 220519
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SECTION 220523.12 - BALL VALVES FOR PLUMBING PIPING
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Brass ball valves.
2. Bronze ball valves.
3. Steel ball valves.
4., Iron ball valves.

1.3 DEFINITIONS

A. CWP: Cold working pressure.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of valve.

1. Certification that products comply with NSF 61 Annex G and NSF 372.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, and soldered ends.
3. Set ball valves open to minimize exposure of functional surfaces.
B. Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature.

If outdoor storage is necessary, store valves off the ground in watertight enclosures.
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C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use

operating handles or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

GENERAL REQUIREMENTS FOR VALVES

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

ASME Compliance:

ASME B1.20.1 for threads for threaded end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.5 for flanges on steel valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for solder-joint connections.

ASME B31.9 for building services piping valves.

Sk wh e

NSF Compliance: NSF 61 Annex Gand NSF 372 for valve materials for potable-water
service,

Bronze valves shall be made with dezincification-resistant materials. Bronze valves made
with copper alloy (brass) containing more than 15 percent zinc are not permitted.

Valve Pressure-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 4 (DN 100) and larger.
2. Handlever: For quarter-turn valves smaller than NPS 4 (DN 100).

Valves in Insulated Piping:

1. Include 2-inch (50-mm) stem extensions.

2. Extended operating handles of nonthermal-conductive material and protective
sleeves that allow operation of valves without breaking vapor seals or disturbing
insulation.

3. Memory stops that are fully adjustable after insulation is applied.

BRASS BALL VALVES

One-Piece, Brass Ball Valves:
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1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. KITZ Corporation.
2. Description:

Standard: MSS SP-110.

CWP Rating: 400 psig (2760 kPa).

Body Design: One piece.

Body Material: Forged brass or bronze.
Ends: Threaded and soldered.

Seats: PTFE.

Stem: Brass or stainless steel.

Ball: Chrome-plated brass or stainless steel.
Port: Reduced.
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B. Two-Piece, Brass Ball Valves with Full Port and Brass Trim:

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

a American Valve, Inc.

b Crane; Crane Energy Flow Solutions.

C. Milwaukee Valve Company.

d. NIBCO INC.

e. Watts; a Watts Water Technologies company.
D

2. escription:
a. Standard: MSS SP-110.
b. CWP Rating: 600 psig (4140 kPa).
C. Body Design: Two piece.
d. Body Material: Forged brass.
e. Ends: Threaded and soldered.
f. Seats: PTFE.
g Stem: Brass.
h. Ball: Chrome-plated brass.
i. Port: Full.

C. Three-Piece, Brass Ball Valves with Full Port and Brass Trim:

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Jomar Valve.
b. KITZ Corporation.
C. Watts; a Watts Water Technologies company.

2. Description:
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Standard: MSS SP-110.

CWP Rating: 600 psig (4140 kPa).
Body Design: Three piece.

Body Material: Forged brass.
Ends: Threaded and soldered.
Seats: PTFE.

Stem: Brass.

Ball: Chrome-plated brass.

Port: Full.
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2.3 BRONZE BALL VALVES

A. One-Piece, Bronze Ball Valves with Bronze Trim:

1.

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

a. Conbraco Industries, Inc.

b. NIBCO INC.

C. Watts; a Watts Water Technologies company.
Description:

Standard: MSS SP-110.

CWP Rating: 400 psig (2760 kPa).
Body Design: One piece.

Body Material: Bronze.

Ends: Threaded.

Seats: PTFE.

Stem: Bronze.

Ball: Chrome-plated brass.

Port: Reduced.
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B. Two-Piece, Bronze Ball Valves with Full Port, and Bronze or Brass Trim:

1.

22052312 -4

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

a Crane; Crane Energy Flow Solutions.

b Milwaukee Valve Company.

C. NIBCO INC.

d. Watts; a Watts Water Technologies company.
e. Zurn Industries, LLC.

Description:

Standard: MSS SP-110.

CWP Rating: 600 psig (4140 kPa).
Body Design: Two piece.

Body Material: Bronze.

oo o
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e. Ends: Threaded and soldered.
f. Seats: PTFE.
g. Stem: Bronze or brass.
h. Ball: Chrome-plated brass.
I Port: Full.
C. Two-Piece, Bronze Ball Valves with Regular Port and Bronze or Brass Trim:
1. Manufacturers: Subject to compliance with requirements, provide products by one

of the following:

a. Milwaukee Valve Company.
b. NIBCO INC.
C. Watts; a Watts Water Technologies company.

2. Description:
a. Standard: MSS SP-110.
b. CWP Rating: 600 psig (4140 kPa).
C. Body Design: Two piece.
d. Body Material: Bronze.
e. Ends: Threaded.
f. Seats: PTFE.
g. Stem: Bronze or brass.
h. Ball: Chrome-plated brass.
i. Port: Regular.
D.  Three-Piece, Bronze Ball Valves with Full Port and Bronze or Brass Trim:
1. Manufacturers: Subject to compliance with requirements, provide products by one

of the following:

a. Milwaukee Valve Company.
b. NIBCO INC.
C. Watts; a Watts Water Technologies company.
2. Description:

Standard: MSS SP-110.

CWP Rating: 600 psig {4140 kPa).

Body Design: Three piece.

Body Material: Bronze.

Ends: Threaded.

Seats: PTFE.

Stem: Bronze or brass.

Ball: Chrome-plated brass.

Port: Full.
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E. Three-Piece, Bronze Ball Valves with Regular Port and Bronze Trim:
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1. Manufacturers: Subject to compliance with requirements, provide products by one

of the following:

a. Conbraco Industries, Inc.
b. Jamesbury; Metso.

c. NIBCO INC.
Description:

Standard: MSS SP-110.

CWP Rating: 600 psig (4140 kPa).
Body Design: Three piece

Body Material: Bronze

Ends: Threaded or soldered.
Seats: PTFE.

Stem: Bronze.

Ball: Chrome-plated brass.

Port: Regular.
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PART 3 - EXECUTION

3.1 EXAMINATION

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

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

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

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

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

3.2 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.

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.
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D.  Install valves in position to allow full stem movement.
E. Install valve tags. Comply with requirements in Section 220553 "lIdentification for

Plumbing Piping and Equipment"” for valve tags and schedules.

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valves with specified CWP ratings are unavailable, the same types of valves with higher
CWP ratings may be substituted.

B. Select valves with the following end connections:

1. For Copper Tubing, NPS2 (DN 50) and Smaller: Threaded ends except where
solder-joint valve-end option is indicated in valve schedules below.

2. For Copper Tubing, NPS 2-1/2 to NPS4 (DN 65 to DN 100): Flanged ends except
where threaded valve-end option is indicated in valve schedules below.

3. For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends.

4. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.

5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where
threaded valve-end option is indicated in valve schedules below.

6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends.

34 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG OR LESS)

A.  Pipe NPS 2 (DN 50) and Smaller:

1.

PN R

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

One piece, brass ball valve.

One piece, bronze ball valve with bronze trim.

Two-piece, brass ball valves with full port and brass trim.

Two-piece, bronze ball valves with full port and bronze or brass trim.

Three-piece, brass ball valves with full port and brass trim.

Three-piece, bronze ball valves with full port and bronze or brass trim.

Two-piece, bronze ball valves with regular port and bronze trim.

B. Pipe NPS 2-1/2 (DN 65) and Larger:

1.

2.
3.

Steel and Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be provided with
threaded ends instead of flanged ends.

Class 150, steel ball valves with full port.

Class 150, iron ball valves.

3.5 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG)

A.  Pipe NPS 2 (DN 50) and Smaller:
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1. Bronze and Brass Valves: May be provided with solder-joint ends instead of

NN

threaded ends.

One piece, brass ball valve.

One piece, bronze hall valve with bronze trim.

Two-piece, brass ball valves with full port and brass trim.

Two-piece, bronze ball valves with full port and bronze or brass trim.
Three-piece, brass ball valves with full port and brass trim.
Three-piece, bronze ball valves with full port and bronze or brass trim.
Two-piece, bronze ball valves with regular port and bronze trim.

B.  Pipe NPS2-1/2 (DN 65) and Larger:

1.

2.
3.

Steel and Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be provided with
threaded ends instead of flanged ends.

Class 150, steel ball valves with full port.

Class 150, iron ball valves.

3.6 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 (DN 50) and Smaller:

1.

PN ARE DN

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

One piece, brass ball valve.

One piece, bronze ball valve with bronze trim.

Two-piece, brass ball valves with full port and brass trim.

Two-piece, bronze ball valves with full port and bronze or brass trim.

Three-piece, brass ball valves with full port and brass trim.

Three-piece, bronze ball valves with full port and bronze or brass trim.

Two-piece, bronze ball valves with regular port and bronze trim.

B. Pipe NPS 2-1/2 (DN 65) and Larger:

1.

2.
3.

220523.12 -8

Steel and Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be provided with
threaded ends instead of flanged ends.

Class 150, steel ball valves with full port.

Class 150, iron ball valves.

END OF SECTION 220523.12
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SECTION 220523.14 - CHECK VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Bronze lift check valves.

Bronze swing check valves.

Iron swing check valves.

Iron swing check valves with closure control.
Iron, grooved-end swing check valves.

Iron, center-guided check valves.

Iron, plate-type check valves.

NoUE W&

1.3 DEFINITIONS
A, CWP: Cold working pressure.
B. EPDM: Ethylene propylene-diene terpolymer rubber.

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of valve.

1. Certification that products comply with NSF 61 Annex G and NSF 372.

1.5 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 check valves in either closed or open position.
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B.  Use the following precautions during storage:

C.

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

2.1 GENERAL REQUIREMENTS FOR VALVES
A.  Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.
B. ASME Compliance:
1. ASME B1.20.1 for threads for threaded end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
4, ASME B16.18 for solder joint.
5. ASME B31.9 for building services piping valves.
C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.
D.  NSF Compliance: NSF 61 Annex Gand NSF 372 for valve materials for potable-water
service.
E. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made
with copper alloy (brass) containing more than 15 percent zinc are not permitted.
F. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.
G.  Valve Sizes: Same as upstream piping unless otherwise indicated.
H.  Valve Bypass and Drain Connections: MSS SP-45.
2.2 BRONZE LIFT CHECK VALVES
A.  (Class 125, Lift Check Valves with Bronze Disc:
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Crane; Crane Energy Flow Solutions.
220523.14 -2 CHECK VALVES FOR PLUMBING PIPING
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b. Jenkins Valves; Crane Energy Flow Solutions.
C. Stockham; Crane Energy Flow Solutions.
2. Description:
a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 200 psig (1380 kPa).
C. Body Design: Vertical flow.
d. Body Material: ASTM B 61 or ASTM B 62, bronze.
e. Ends: Threaded or soldered. See valve schedule articles.
f. Disc: Bronze.

2.3

Class 125, Lift Check Valves with Nonmetallic Disc:

1.

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

a
b

C.
d.
e.
D

mo a0 o

Flo Fab inc.

KITZ Corporation.

Milwaukee Valve Company.

NIBCO INC.

Watts; a Watts Water Technologies company.

escription:

Standard: MSS SP-80, Type 2.

CWP Rating: 200 psig (1380 kPa).

Body Design: Vertical flow.

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

Ends: Threaded or soldered. See valve schedule articles.
Disc: NBR, PTFE.

BRONZE SWING CHECK VALVES

Class 125, Bronze, Swing Check Valves with Bronze Disc:

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a American Valve, Inc.
b Crane; Crane Energy Flow Solutions.
C. Jenkins Valves; Crane Energy Flow Solutions.
d. KITZ Corporation.
e NIBCO INC.
f. Watts; a Watts Water Technologies company.

2. Description:
a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 200 psig (1380 kPa).
C. Body Design: Horizontal flow.
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d. Body Material: ASTM B 62, bronze.
e. Ends: Threaded or soldered. See valve schedule articles.
f. Disc: Bronze.

g Disc: PTFE.

B. Class 150, Bronze Swing Check Valves with Bronze Disc:

1.

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

a American Valve, Inc.

b Crane; Crane Energy Flow Solutions.

C. Jenkins Valves; Crane Energy Flow Solutions.
d. KITZ Corporation.

e Milwaukee Valve Company.

f. NIBCO INC.
Description:

Standard: MSS SP-80, Type 3.

CWP Rating: 300 psig (2070 kPa).

Body Design: Horizontal flow.

Body Material: ASTM B 62, bronze.

Ends: Threaded or soldered. See valve schedule articles.
Disc: Bronze.

mo a0 o

2.4 IRON SWING CHECK VALVES

A.  Class 125, Iron Swing Check Valves with Metal Seats:

1.

220523.14 -4

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

a Crane; Crane Energy Flow Solutions.

b Jenkins Valves; Crane Energy Flow Solutions.
C. KITZ Corporation.

d. Milwaukee Valve Company.

e NIBCO INC.

f. Watts; a Watts Water Technologies company.
Description:

Standard: MSS SP-71, Type .

CWP Rating: 200 psig {1380 kPa).

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged or threaded. See valve schedule articles.
Trim: Bronze.

Gasket: Asbestos free.

@ e o o
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A.

Class 250, Iron Swing Check Valves with Metal Seats:

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

of the following:

a Crane; Crane Energy Flow Solutions.

b Jenkins Valves; Crane Energy Flow Solutions.
C. Milwaukee Valve Company.

d. NIBCO INC.

e. Watts; a Watts Water Technologies company.
Description:

Standard: MSS SP-71, Type L.

CWP Rating: 500 psig (3450 kPa).

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged or threaded. See valve schedule articles.
Trim: Bronze,

Gasket: Asbestos free.

@ee a0 o

IRON SWING CHECK VALVES WITH CLOSURE CONTROL

Class 125, Iron Swing Check Valves with Lever- and Spring-Closure Control:

1.

Manufacturers: Subject to compliance with requirements, provide products by one

of the following:

a Crane; Crane Energy Flow Solutions.

b Jenkins Valves; Crane Energy Flow Solutions.
C. Milwaukee Valve Company.

d. NIBCO INC.

e. Watts; a Watts Water Technologies company.
Description:

Standard: MSS SP-71, Type L.

CWP Rating: 200 psig (1380 kPa).

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged or threaded. See valve schedule articles.
Trim: Bronze.

Gasket: Asbestos free.

Closure Control: Factory-installed exterior lever and weight.

S@ e 0 o
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PART 3 - EXECUTION

3.1 EXAMINATION

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

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

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

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

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

3.2 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.

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. Center-Guided and Plate-Type Check Valves: In horizontal or vertical position,
between flanges.

3. Lift Check Valves: With stem upright and plumb.

F. Install valve tags. Comply with requirements in Section 220553 "lIdentification for
Plumbing Piping and Equipment" for valve tags and schedules.

3.3 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.
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:
1. Pump-Discharge Check Valves:

a. NPS 2 (DN 50) and Smaller: Bronze swing check valves with bronze disc.

b. NPS 2-1/2 (DN 65) and Larger for Domestic Water: Iron swing check valves
with lever and weight or spring; or iron, center-guided, metal-seat check
valves.

C. NPS 2-1/2 (DN 65) and Larger for Sanitary Waste and Storm Drainage: Iron
swing check valves with lever and weight or spring.

B. If valves with specified CWP ratings are unavailable, the same types of valves with higher

CWP ratings may be substituted.

C. End Connections:

N UTE N

For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded or soldered.

For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged or threaded.
For Copper Tubing, NPS 5 (DN 125} and Larger: Flanged.

For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded.

For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged or threaded.
For Steel Piping, NPS 5 (DN 125) and Larger: Flanged.

For Grooved-End Copper Tubing and Steel Piping: Grooved.

3.5 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG (1035 kPa) OR LESS)

A Pipe NPS 2 (DN 50) and Smaller:

1.

2.

Vertical, Upflow Applications Only: Bronze lift check valves, Class 125, bronze disc
with soldered end connections.

Horizontal and Vertical Applications: Bronze swing check valves, Class 125, bronze
disc with soldered end connections.

B.  Pipe NPS 2-1/2 (DN 65) and Larger:

1. Iron swing check valves, Class 125, metal seats with threaded or flanged end
connections.
2. Iron, grooved-end swing check valves, 300 CWP.
3. Iron, dual-plate check valves, Class 125, metal seat with threaded or flanged end
connections.
4. Iron, single-plate check valves, Class 125, resilient seat with threaded or flanged end
connections.
CHECK VALVES FOR PLUMBING PIPING 220523.14 -7
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3.6 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG (1035 TO 1380

kPa))

A. Pipe NPS 2 (DN 50) and Smaller:

1.

2.

Vertical, Upflow Applications Only: Bronze lift check valves, Class 125, bronze disc
with soldered or threaded end connections.

Horizontal and Vertical Applications: Bronze swing check valves, Class 125, bronze
disc with soldered or threaded end connections.

B. Pipe NPS 2-1/2 (DN 65) and Larger:

1.

2.

Iron swing check valves, Class 125, metal seats with threaded or flanged end
connections.
Iron, grooved-end swing check valves, 300 CWP with threaded or flanged end
connections.
Iron, dual-plate check valves, Class 125, metal seat with threaded or flanged end
connections.
Iron, single-plate check valves, Class 125, resilient seat with threaded or flanged end
connections.

3.7 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A Pipe NPS 2 (DN 50) and Smaller: Bronze swing check valves, Class 125, bronze disc with
soldered or threaded end connections.

B. Pipe NPS 2-1/2 (DN 65) and Larger:

1.

kW
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Iron swing check valves, Class 125, metal seats with threaded or flanged end
connections.

Iron swing check valves with closure control, Class 125, lever and spring with
threaded or flanged end connections.

Iron, grooved-end swing check valves, 300 CWP.

Iron, center-guided check valves, Class 125, compact wafer.

Iron, center-guided check valves, Class 125, globe, seat with threaded or flanged end
connections.

Iron, dual-plate check valves, Class 125, metal seat with threaded or flanged end
connections.

Iron, single-plate check valves, Class 125, resilient seat with threaded or flanged end
connections.

END OF SECTION 220523.14
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SECTION 220523.15 - GATE VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:

1. Bronze gate valves.

1.3 DEFINITIONS
A.  CWP: Cold working pressure.
B. NRS: Nonrising stem.
C. 0S&Y: Outside screw and yoke.

D.  RS:Rising stem.

1.4 ACTION SUBMITTALS
A Product Data: For each type of valve.

1. Certification that products comply with NSF 61 Annex G and NSF 372.

1.5 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 gate valves closed to prevent rattling.

B. Use the following precautions during storage:

1. Maintain valve end protection.
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2. ~ Store valves indoors and maintain at higher-than-ambient-dew-point temperature.

C.

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

2.1 GENERAL REQUIREMENTS FOR VALVES
A. Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.
B.  ASME Compliance:
1.  ASME B1.20.1 for threads for threaded end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
4. ASME B16.18 for solder joint.
5. ASME B31.9 for building services piping valves.
C. NSF Compliance: NSF 61 Annex Gand NSF 372 for valve materials for potable-water
service.
D.  Bronze valves shall be made with dezincification-resistant materials. Bronze valves made
with copper alloy (brass) containing more than 15 percent zinc are not permitted.
E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.
F. Valve Sizes: Same as upstream piping unless otherwise indicated.
G. RS Valves in Insulated Piping: With 2-inch (50-mm) stem extensions.
H.  Valve Bypass and Drain Connections: MSS SP-45.
L All valves shall be furnished with 5-foot long T-handle wrench keys.
2.2 BRONZE GATE VALVES
A. Class 125, NRS, Bronze Gate Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. American Valve, Inc.
b. Crane; Crane Energy Flow Solutions.
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Jenkins Valves; Crane Energy Flow Solutions.

KITZ Corporation.

Milwaukee Valve Company.

NIBCO INC.

Watts; a Watts Water Technologies company.
escription:

g®m o an

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig (1380 kPa).

Body Material: Bronze with integral seat and scréw-in bonnet.
Ends: Threaded or solder joint.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

SR e an o

B. Class 125, RS, Bronze Gate Valves:

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

a American Valve, Inc.

b Crane; Crane Energy Flow Solutions.

C. KITZ Corporation.

d. Milwaukee Valve Company.

e NIBCO INC.

f. Watts; a Watts Water Technologies company.
Description:

Standard: MSS SP-80, Type 2.

CWP Rating: 200 psig (1380 kPa).

Body Material: Bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

@ e an op

C. Class 150, NRS, Bronze Gate Valves:

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

a. KITZ Corporation.
b. Milwaukee Valve Company.
C. NIBCO INC.
d. Watts; a Watts Water Technologies company.
2. Description:
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Standard: MSS SP-80, Type 1.

CWP Rating: 300 psig (2070 kPa).

Body Material: Bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

Class 150, RS, Bronze Gate Valves:

1.

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

a
b
C.
d.
e.
D

@ ome a0 g

Crane; Crane Energy Flow Solutions.

KITZ Corporation.

Milwaukee Valve Company.

NIBCO INC.

Watts; a Watts Water Technologies company.

escription:

Standard: MSS SP-80, Type 2.

CWP Rating: 300 psig (2070 kPa).

Body Material: Bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

EXAMINATION

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.

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

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

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.
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3.2

3.3

3.4

35

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

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.

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

Install valves in position to allow full stem movement.

Install chainwheels on operators for gate valves NPS 4 (DN 100) and larger and more than
96 inches (2400 mm) above floor. Extend chains to 60 inches (1520 mm) above finished
floor.

Install valve tags. Comply with requirements in Section 220553 "Identification for
Plumbing Piping and Equipment” for valve tags and schedules.

ADJUSTING

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.
GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

Use gate valves for shutoff service only.

If valves with specified CWP ratings are unavailable, the same types of valves with higher
CWP ratings may be substituted.

For Grooved-End Copper Tubing and Steel Piping: Valve ends may be grooved.

LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG (1035 kPa) OR LESS)
Pipe NPS 2 (DN 50) and Smaller: Bronze gate valves, Class 125, with soldered ends.

Pipe NPS 2-1/2 (DN 65) and Larger: Iron gate valves, Class 125, with flanged ends.

3.6 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG (1035 TO 1380
kPa})
A.  Pipe NPS 2 (DN 50) and Smaller: Bronze gate valves, Class 125, with soldered ends.
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B.  Pipe NPS 2-1/2 (DN 65) and Larger: Iron gate valves, Class 125, with flanged ends.

3.7 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE
A Pipe NPS 2 (DN 50) and Smaller: Bronze gate valves, Class 125, with soldered ends.

B. Pipe NPS 2-1/2 (DN 65) and Larger: Iron gate valves, Class 125, with flanged ends.

END OF SECTION 220523.15
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Fiberglass pipe hangers.
4, Metal framing systems.
5. Fiberglass strut systems.
6. Thermal-hanger shield inserts.
7. Fastener systems.
8. Pipe stands.
9. Pipe positioning systems.
10. Equipment supports.
B. Related Sections:
1.  Section 055000 "Metal Fabrications” for structural-steel shapes and plates for
trapeze hangers for pipe and equipment supports.
2. Section 220516 "Expansion Fittings and Loops for Plumbing Piping"” for pipe guides
and anchors.
3. Section 220548 "Vibration and Seismic Controls for Plumbing Piping and
Equipment" Section 220548.13 "Vibration Controls for Plumbing Piping and
Equipment" for vibration isolation devices.
1.3 DEFINITIONS
A.  MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
1.4 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
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B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication
and installation details and include calculations for the following; include Product Data for
components:

Trapeze pipe hangers.
Metal framing systems.
Fiberglass strut systems.
Pipe stands.

Equipment supports.

Vi W

1.5 INFORMATIONAL SUBMITTALS

A.  Welding certificates.

1.6 QUALITY ASSURANCE

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

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

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS
A. Carbon-Steel Pipe Hangers and Supports:

Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
Galvanized Metallic Coatings: Pregalvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

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

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

W

B.  Stainless-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

C. Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.
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2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

2.2 TRAPEZE PIPE HANGERS

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

2.3 METAL FRAMING SYSTEMS

A. MFMA Manufacturer Metal Framing Systems:

1.

Utk w

oo

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

Allied Tube & Conduit; a part of Atkore International.

B-line, an Eaton business.

Flex-Strut Inc.

Thomas & Betts Corporation, A Member of the ABB Group.

Unistrut; Part of Atkore International.

Wesanco, Inc.

Description: Shop- or field-fabricated pipe-support assembly for supporting
multiple parallel pipes.

Standard: MFMA-4.,

Channels: Continuous slotted steel channel with inturned lips.

Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into
channel slot and, when tightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
Metallic Coating: Electroplated zinc.

Paint Coating: Vinyl.

Plastic Coating: PVC.

o an o

B. Non-MFMA Manufacturer Metal Framing Systems:

1.

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

Anvil International.

Empire Industries, Inc.

ERICO International Corporation.

Haydon Corporation.

NIBCO INC.

PHD Manufacturing, Inc.

g. PHS Industries, Inc.

Description: Shop- or field-fabricated pipe-support assembly made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.
Standard: Comply with MFMA-4.

SR Nl
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2.4

2.5

4, Channels: Continuous slotted steel channel with inturned lips.

5 Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into
channel slot and, when tightened, prevent slipping along channel.

6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

7. Coating: Zinc.

FASTENER SYSTEMS

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, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.

PIPE STANDS

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

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.

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

High-Type, Single-Pipe Stand:
1. Description: Assembly of base, vertical and horizontal members, and pipe support,

for roof installation without membrane penetration.
2. Base: Plastic.

3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel,
continuous-thread rods.
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or

stainless-steel, roller-type pipe support.
High-Type, Multiple-Pipe Stand:

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports,
for roof installation without membrane penetration.

2. Bases: One or more; plastic.
3. Vertical Members: Two or more protective-coated-steel channels.
4, Horizontal Member: Protective-coated-steel channel.
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.
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F. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made from

2.6

2.7

2.8

A.

A

A.

B.

structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent
stationary roof curb.

PIPE POSITIONING SYSTEMS

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

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

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-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 (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1

A

B.

HANGER AND SUPPORT INSTALLATION

Metal 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 the
building structure.

Metal 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 for individual
pipe hangers.

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

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 -5
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C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-69 and

MSS SP-89. Install hangers and attachments as required to properly support piping from
building structure.

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

Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping, and
support together on field-assembled fiberglass struts.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs
less than 4 inches (100 mm) 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.

Pipe Stand Installation:

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

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories”
for curbs.

Pipe Positioning-System Installation: Install support devices to make rigid supply and
waste piping connections to each plumbing fixture.

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

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

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.

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

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 (DN 65) 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.
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0.  Load Distribution: Install hangers and supports so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

P. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not
exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.

Q.  Insulated Piping:

1.

Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.

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

C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services

piping.

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 (DN 100) and larger if pipe is installed on
rollers.

Install MSS SP-58, Type 40, protective shields on cold 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 (DN 100) and larger if pipe is installed on
rollers.

Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048
inch (1.22 mm) thick.
. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
C. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06
inch (1.52 mm) thick.
d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch
{1.91 mm) thick.

Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.2 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to
support equipment above floor.
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B.

C.

3.3

3.4

3.5

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

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

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

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

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

ADJUSTING

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

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40
mm).

PAINTING

Touchup: 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 a minimum dry film thickness of 2.0 mils
{0.05 mm).

Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop paint on miscellaneous metal are specified in Section 099113 "Exterior
Painting."

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
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3.6 HANGER AND SUPPORT SCHEDULE
A.  Specific hanger and support requirements are 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 carbon-steel pipe hangers and supports and metal framing systems and attachments
for general service applications.
F. Use stainless-steel pipe hangers and or corrosion-resistant attachments for hostile
environment applications.
G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
H.  Use padded hangers for piping that is subject to scratching.
I Use thermal-hanger shield inserts for insulated piping and tubing.
J. 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 (DN 15 to DN 750).

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 degF (566
deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100
mm) of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4
inches (100 mm) of insulation.

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 (DN 15 to DN 600) if little or no insulation is required.

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to
DN 100), to allow off-center closure for hanger installation before pipe erection.

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to DN 200).

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension
of noninsulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to DN 200).

Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to DN 80).

U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to
DN 750).

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36 (DN 100
to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or
carbon-steel plate.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS4 to NPS 36
(DN 100 to DN 900), with steel-pipe base stanchion support and cast-iron floor
flange or carbon-steel plate, and with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for
pipes NPS 2-1/2 to NPS 36 (DN 65 to DN 900) if vertical adjustment is required,
with steel-pipe base stanchion support and cast-iron floor flange.

Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30 (DN 25 to
DN 750), from two rods if longitudinal movement caused by expansion and
contraction might occur.

Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24 (DN 65 to DN 600), from single rod if horizontal movement caused by
expansion and contraction might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 (DN 50 to
DN 1050) if longitudinal movement caused by expansion and contraction might
occur but vertical adjustment is not necessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24
(DN 50 to DN600) if small horizontal movement caused by expansion and
contraction might occur and vertical adjustment is not necessary.

Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 (DN 50 to DN 750) if vertical and lateral adjustment during installation
might be required in addition to expansion and contraction.

K. 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 24 (DN 24 to DN 600).
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers
NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps.
L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1.
2.

3.
220529-10

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for
heavy loads.
Steel Clevises (MSS Type 14): For 120 to 450 degF (49 to 232 degC) piping
installations.
Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
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4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of

5.

building attachments.
Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 degF (49 to 232 deg ()
piping installations.

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

1.

2.

o

&«

10.

11.

12

13.
14.

15.

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

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

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 1b (340 kg).
b. Medium (MSS Type 32): 1500 b (680 kg).
C. Heavy (MSS Type 33): 3000 Ib (1360 kg).

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.

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

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by
manufacturer to prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 -11

Prepared by DLR GROUP



Compton Community College District DLR GROUP

Instructional Building #1 Project NO. 75-15238-00
DSA Submittal 7/31/17
0.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping
movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches (32 mm).

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger
with springs.

4, Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system
from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system
from base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system
from trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of
stress from one support to another support, critical terminal, or connected
equipment. Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability. These supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
C. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.
Q. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.
R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.
S. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply
and waste piping for plumbing fixtures.
END OF SECTION 220529
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Elastomeric isolation pads.
Elastomeric isolation mounts.
Restrained elastomeric isolation mounts.
Open-spring isolators.
Housed-spring isolators.
Restrained-spring isolators.
Housed-restrained-spring isolators.
Pipe-riser resilient supports.
Resilient pipe guides.

10. Elastomeric hangers.

11. Spring hangers.

12. Snubbers.

13. Restraint channel bracings.

14. Restraint cables.

15. Seismic-restraint accessories.

16. Mechanical anchor bolts.

17.  Adhesive anchor bolts.

WONO U W

B. Related Requirements:

1. Section 230548 "Vibration and Seismic Controls for HVAC" for devices for HVAC
equipment and systems.
1.3 DEFINITIONS
A.  IBC: International Building Code.

B. ICC-ES: ICC-Evaluation Service.
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1.4 ACTION SUBMITTALS
A Product Data: For each type of product.

1. Include rated load, rated deflection, and overload capacity for each vibration
isolation device.

2. Illustrate and indicate style, material, strength, fastening provision, and finish for
each type and size of vibration isolation device and seismic-restraint component
required.

a. Tabulate types and sizes of seismic restraints, complete with report numbers
and rated strength in tension and shear as evaluated by an evaluation service
member of ICC-ES.

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

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

1. Detail fabrication and assembly of equipment bases. Detail fabrication including
anchorages and attachments to structure and to supported equipment.

C. Delegated-Design Submittal: For each vibration isolation and seismic-restraint device.

1. Include design calculations and details for selecting vibration isolators and seismic
restraints complying with performance requirements, design criteria, and analysis
data signed and sealed by the qualified professional engineer responsible for their
preparation.

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

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

4, Seismic-Restraint Details:
a. Design Analysis: To support selection and arrangement of seismic restraints.
Include calculations of combined tensile and shear loads.
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints

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

C. Coordinate seismic-restraint and vibration isolation details with wind-
restraint details required for equipment mounted outdoors. Comply with
requirements in other Sections for equipment mounted outdoors.

220548 -2 VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT
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d. Preapproval and Evaluation Documentation: By an evaluation service

1.5

1.6

A

B.

C.

D.

A.

B.

C.

D.

member of ICC-ES, showing maximum ratings of restraint items and the basis
for approval (tests or calculations).

INFORMATIONAL SUBMITTALS

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

Qualification Data: For professional engineer and testing agency.
Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency engaged by the Contractor, with the
experience and capability to conduct the testing indicated, that is an NRTL and that is
acceptable to authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section
are more stringent.

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

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

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS
Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: D.
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: III

a. Component Importance Factor: 1.25

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 220548 -3
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b. Component Response Modification Factor: 8.0
C. Component Amplification Factor: 5.0
3. Design Spectral Response Acceleration at Short Periods (0.2 Second): 1.116g.
4. Design Spectral Response Acceleration at 1.0-Second Period: 1.674g.
5. Rated strengths, features, and applications shall be as defined in reports by [an

evaluation service member of ICC-ES.

a. Structural Safety Factor: Refer to structural calculations.

2.2 ELASTOMERIC ISOLATION PADS

A. Elastomeric Isolation Pads: .

1.

&

O N W

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

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Vibration Isolation.

Vibration Mountings & Controls, Inc.

Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform
loading over pad area.

Size: Factory or field cut to match requirements of supported equipment.
Pad Material: Oil and water resistant with elastomeric properties.
Surface Pattern: Smooth pattern.

Infused nonwoven cotton or synthetic fibers.

Load-bearing metal plates adhered to pads.

Sandwich-Core Material: Resilient and elastomeric.

g0 o

a. Surface Pattern: Smooth pattern.
b. Infused nonwoven cotton or synthetic fibers.

2.3 ELASTOMERIC ISOLATION MOUNTS

A. Double-Deflection, Elastomeric [solation Mounts: .

1.

220548 - 4

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

a. Kinetics Noise Control, Inc.

b. Mason Industries, Inc.

c. Vibration Isolation.

d. Vibration Mountings & Controls, Inc.
Mounting Plates:
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2.4

2.5

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

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

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

RESTRAINED ELASTOMERIC ISOLATION MOUNTS
Restrained Elastomeric Isolation Mounts: .

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

a. Kinetics Noise Control, Inc.
b. Mason Industries, Inc.
C. Vibration Isolation.
d. Vibration Mountings & Controls, Inc.

2. Description: All-directional isolator with seismic restraints containing two separate
and opposing elastomeric elements that prevent central threaded element and
attachment hardware from contacting the housing during normal operation.

a. Housing: Cast-ductile iron or welded steel.
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other
elastomeric material.

OPEN-SPRING ISOLATORS
Freestanding, Laterally Stable, Open-Spring Isolators:

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

a. Kinetics Noise Control, Inc.
b. Mason Industries, Inc.
C. Vibration Isolation.
d. Vibration Mountings & Controls, Inc.
2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.
Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of rated vertical stiffness.
Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
6. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric
isolator pad attached to the underside. Baseplates shall limit floor load to 500 psig
(3447 kPa).

v oW
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7. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap

screw to fasten and level equipment.

2.6 HOUSED-SPRING ISOLATORS

A. Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing: .

1.

vt

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

a. Kinetics Noise Control, Inc.

b. Mason Industries, Inc.

C. Vibration Isolation.

d. Vibration Mountings & Controls, Inc.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig (3447 kPa).
b. Top housing with attachment and leveling bolt.

2.7 RESTRAINED-SPRING ISOLATORS

A.  Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint: .

1.

3.
220548-6

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

a. Kinetics Noise Control, Inc.

b. Mason Industries, Inc.

C. Vibration Isolation.

d. Vibration Mountings & Controls, Inc.

Housing: Steel housing with vertical-limit stops to prevent spring extension due to
weight being removed.

a. Base with holes for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig (3447 kPa).

b. Top plate with threaded mounting holes.

C. Internal leveling bolt that acts as blocking during installation.

Restraint: Limit stop as required for equipment and authorities having jurisdiction.
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4, Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.
5. Minimum Additional Travel: 50 percent of the required deflection at rated load.
6. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
7. Overload Capacity: Support 200 percent of rated load, fully compressed, without

deformation or failure.

2.8 HOUSED-RESTRAINED-SPRING ISOLATORS

A Freestanding, Steel, Open-Spring Isolators with Vertical-Limit Stop Restraint in Two-Part
Telescoping Housing: .

1.

A

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

a. Kinetics Noise Control, Inc.
b. Mason Industries, Inc.

C. Vibration Isolation.

d. Vibration Mountings & Controls, Inc.

Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators. Housings are equipped with
adjustable snubbers to limit vertical movement.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig (3447 kPa).

b. Threaded top housing with adjustment bolt and cap screw to fasten and level
equipment.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

2.9 PIPE-RISER RESILIENT SUPPORT

A. Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated
by a minimum 1/2-inch- (13-mm-) thick neoprene.

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent
vertical travel in both directions.
2. Maximum Load Per Support: 500 psig (3.45 MPa)on isolation material providing
equal isolation in all directions.
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 220548 -7
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2.10 RESILIENT PIPE GUIDES

A.  Description: Telescopic arrangement of two steel tubes or post and sleeve arrangement

separated by a minimum 1/2-inch- (13-mm-) thick neoprene.

1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and
reinsertable to allow for selection of pipe movement. Guides shall be capable of
motion to meet location requirements.

211 ELASTOMERIC HANGERS
A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods: .

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

of the following:

a. Kinetics Noise Control, Inc.

b. Mason Industries, Inc.

C. Vibration Eliminator Co., Inc.

d. Vibration Mountings & Controls, Inc.

2. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an
opening on the underside to allow for a maximum of 30 degrees of angular lower
hanger-rod misalignment without binding or reducing isolation efficiency.

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

212 SPRING HANGERS
A. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in

Compression: .

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

a Kinetics Noise Control, Inc.

b. Mason Industries, Inc.

C Vibration Isolation.

d. Vibration Mountings & Controls, Inc.

2. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or
reducing isolation efficiency.

3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

4, Minimum Additional Travel: 50 percent of the required deflection at rated load.

5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
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6. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-
reinforced cup to support spring and bushing projecting through bottom of frame.

8.  Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop” on lower
threaded rod.

9. Self-centering hanger-rod cap to ensure concentricity between hanger rod and

support spring coil.

2.13 SNUBBERS

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

following:

1. Kinetics Noise Control, Inc.

2. Mason Industries, Inc.

3. Vibration Mountings & Controls, Inc.

B.  Description: Factory fabricated using welded structural-steel shapes and plates, anchor
bolts, and replaceable resilient isolation washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-
wedge or female-wedge type.
2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.
3. Maximum 1/4-inch (6-mm) air gap, and minimum 1/4-inch- (6-mm-) thick resilient
cushion.
2.14 RESTRAINT CHANNEL BRACINGS

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

following:

1. B-line, an Eaton business.

2. Hilti, Inc.

3. Mason Industries, Inc.

4, Unistrut; Part of Atkore International.

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

2.15 RESTRAINT CABLES

A Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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1. Kinetics Noise Control, Inc.
2. Loos & Co,, Inc.
3. Mason Industries, Inc.
4, Vibration Mountings & Controls, Inc.

B.  Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable
service; with a minimum of two clamping bolts for cable engagement.

2.16 SEISMIC-RESTRAINT ACCESSORIES

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

1. B-line, an Eaton business.
2. Kinetics Noise Control, Inc.
3. Mason Industries, Inc.

4, TOLCO.

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

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

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

E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings, and matched to type
and size of attachment devices used.

F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

2.17 MECHANICAL ANCHOR BOLTS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. B-line, an Eaton business.
2. Hilti, Inc.
3. Kinetics Noise Control, Inc.
4, Mason Industries, Inc.
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B.  Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated
steel for interior applications and stainless steel for exterior applications. Select anchor
bolts with strength required for anchor and as tested according to ASTM E 488.
2.18 ADHESIVE ANCHOR BOLTS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Hilti, Inc.
2. Kinetics Noise Control, Inc.
3. Mason Industries, Inc.
B.  Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane

methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and
stainless steel for exterior applications. Select anchor bolts with strength required for
anchor and as tested according to ASTM E 488.

PART 3 - EXECUTION

31

3.2

A

B.

C.

A

B.

C.

EXAMINATION

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

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

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for
application by an evaluation service member of ICC-ES.

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

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

A.

VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

Coordinate the location of embedded connection hardware with supported equipment
attachment and mounting points and with requirements for concrete reinforcement and
formwork specified in Section 033000 "Cast-in-Place Concrete." Section 033053
"Miscellaneous Cast-in-Place Concrete."

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

Comply with requirements in Section 077200 "Roof Accessories" for installation of roof
curbs, equipment supports, and roof penetrations.

Equipment Restraints:

1. Install seismic snubbers on plumbing equipment mounted on vibration isolators.
Locate snubbers as close as possible to vibration isolators and bolt to equipment
base and supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch (3.2 mm).

3. Install seismic-restraint devices using methods approved by an evaluation service
member of ICC-ES that provides required submittals for component.

Piping Restraints:

1. Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet (12 m) o.c., and longitudinal supports a
maximum of 80 feet (24 m) o.c.

3. Brace a change of direction longer than 12 feet (3.7 m).

Install cables so they do not bend across edges of adjacent equipment or building
structure.

Install seismic-restraint devices using methods approved by an evaluation service
member of ICC-ES that provides required submittals for component.

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

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

to wall.

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

Drilled-in Anchors:
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Prepared by DLR GROUP



Compton Community College District DLR GROUP

Instructional Building #1 Project NO. 75-15238-00
DSA Submittal 7/31/17
1. Identify position of reinforcing steel and other embedded items prior to drilling

3.4

3.5

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

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has
achieved full design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-

duty sleeve anchors shall be installed with sleeve fully engaged in the structural
element to which anchor is to be fastened.

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

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

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in piping where they cross seismic joints, where adjacent
sections or branches are supported by different structural elements, and where the
connections terminate with connection to equipment that is anchored to a different
structural element from the one supporting the connections as they approach equipment.
Comply with requirements in Section 221116 "Domestic Water Piping" for piping flexible
connections.

FIELD QUALITY CONTROL

Testing Agency: Contractor will engage a qualified testing agency to perform tests and
inspections.

Perform tests and inspections.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency
acceptable to authorities having jurisdiction.
2. Schedule test with Contractor, through Architect, before connecting anchorage

device to restrained component (unless postconnection testing has been approved),
and with at least seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide
temporary load-spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by
Architect.

5. Test to 90 percent of rated proof load of device.

6. Measure isolator restraint clearance.
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7. Measure isolator deflection.
8. Verify snubber minimum clearances.
D.  Remove and replace malfunctioning units and retest as specified above.
E. Prepare test and inspection reports.

3.6 ADJUSTING
A. Adjust isolators after piping system is at operating weight.
B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating

height. After equipment installation is complete, adjust limit stops so they are out of
contact during normal operation.

END OF SECTION 220548
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Equipment labels.
Warning signs and labels.
Pipe labels.

Stencils.

Valve tags.

Warning tags.

O VTR WE

1.3 ACTION SUBMITTALS

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

=

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

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

D.  Valve numbering scheme.

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

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A.  Metal Labels for Equipment:

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 220553 -1
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a. Brimar Industries, Inc.
b. Craftmark Pipe Markers.
C Marking Services, Inc.
d. Seton Identification Products.

Vi w

N

Material and Thickness: Brass, 0.032-inch (0.8-mm) minimum thickness, and
having predrilled or stamped holes for attachment hardware.

Letter Color: White.

Background Color: Black.

Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches
(1830 mm), and proportionately larger lettering for greater viewing distances.
Include secondary lettering two-thirds to three-quarters the size of principal
lettering.

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

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

B. Plastic Labels for Equipment:

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

of the following:

a. Brimar Industries, Inc.

b. Craftmark Pipe Markers.

C. Marking Services, Inc.

d. Seton Identification Products.

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/16 inch (1.6 mm) thick, and having predrilled holes for attachment
hardware.

3. Letter Color: White.

4. Background Color: Black.

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

6. Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch (64 by 19 mm).

7. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches
(1830 mm), and proportionately larger lettering for greater viewing distances.
Include secondary lettering two-thirds to three-quarters the size of principal
lettering.

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

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

C. Label Content: Include equipment's Drawing designation or unique equipment number,

Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

220553 -2
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D.  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) and the
Specification Section number and title where equipment is specified. Equipment schedule
shall be included in operation and maintenance data.

2.2 WARNING SIGNS AND LABELS

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

following:

1. Brimar Industries, Inc.

2. Craftmark Pipe Markers.

3. National Marker Company.

4, Seton Identification Products.

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch (1.6 mm) thick, and having predrilled holes for attachment hardware.

C. Letter Color: White.

D.  Background Color: Red.

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

F. Minimum Label Size: Length and width vary for required label content, but not less than 2-
1/2 by 3/4 inch (64 by 19 mm).

G. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater viewing distances. Include secondary
lettering two-thirds to three-quarters the size of principal lettering.

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

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

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

2.3 PIPE LABELS

A.  Retain this article if these devices will identify some or all piping. Identification of piping
by color-coded painting is covered in "Pipe Label Installation" Article.

B. Do not use pipe labels or plastic tapes for bare pipes conveying fluids at temperatures of
125 deg F (52 deg C) or higher.
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C. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

Brimar Industries, Inc.
Craftmark Pipe Markers.
Marking Sevices Inc.

Seton Identification Products.

W e

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

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

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

G. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings; also include 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: Size letters according to ASME A13.1 for piping.

2.4 STENCILS
A. Stencils for Piping:

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

a. Brimar Industries, Inc.
b. Craftmark Pipe Markers.
C. Marking Sevices Inc.

2. Lettering Size: Size letters according to ASME A13.1 for piping.

3. Stencil Material: Aluminum.

4, Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with
recommendations in ASME A13.1 unless otherwise indicated. Paint may be in
pressurized spray-can form.

5. Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1
unless otherwise indicated. Paint may be in pressurized spray-can form.

220553 -4 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

Prepared by DLR GROUP



Compton Community College District DLR GROUP

Instructional Building #1 Project NO. 75-15238-00
DSA Submittal 7/31/17
2.5 VALVE TAGS

A.  Retain requirement in "Action Submittals” Article to submit numbering scheme for

2.6

approval.

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

Brimar Industries, Inc.
Craftmark Pipe Markers.
Marking Sevices Inc.

Seton Identification Products.

Ll e S

Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system
abbreviation and 1/2-inch (13-mm) numbers.

1. Tag Material:  Brass, 0.032-inch (0.8-mm) minimum thickness, and having
predrilled or stamped holes for attachment hardware.
2. Fasteners: Brass wire-link chain.

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.

WARNING TAGS

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

Brimar Industries, Inc.
Craftmark Pipe Markers.
Marking Sevices Inc.

Seton Identification Products.

Ll

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

1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum.

2. Fasteners: Brass grommet and wire.

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO
NOT OPERATE."

4, Color: Safety yellow background with black lettering.
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PART 3 - EXECUTION

3.1 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.

3.2 GENERAL INSTALLATION REQUIREMENTS

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

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

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

3.3 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.4 PIPE LABEL INSTALLATION

A Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting."
Section 099600 "High-Performance Coatings.”

B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured
pipe labels, at Installer's option. Install stenciled pipe labels, complying with
ASME A13.1, with painted, color-coded bands or rectangles on each piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

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

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs 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, At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.
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Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to
25 feet (7.6 m) in areas of congested piping and equipment.
On piping above removable acoustical ceilings. Omit intermediately spaced labels.

Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes,

including pipes where flow is allowed in both directions.

Pipe Label Color Schedule:

1.

Low-Pressure Compressed Air Piping:

a. Background: Safety blue.
b. Letter Colors: White.

High-Pressure Compressed Air Piping:

a. Background: Safety blue.
b. Letter Colors: White.

Domestic Water Piping

a. Background: Safety green.
b. Letter Colors: White.

Sanitary Waste and Storm Drainage Piping:

a. Background Color: Safety black.
b. Letter Color: White.

VALVE-TAG INSTALLATION

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.

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:

a0 o

Valve-Tag Colors:

a. Cold Water: Natural.

Prepared by DLR GROUP

Cold Water: 1-1/2 inches {38 mm}, round.

Hot Water: 1-1/2 inches (38 mm}, round.

Low-Pressure Compressed Air: 1-1/2 inches (38 mm), round.
High-Pressure Compressed Air: 1-1/2 inches (38 mm), round.
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b. Hot Water: Natural.
C. Low-Pressure Compressed Air: Natural.
d. High-Pressure Compressed Air: Natural.

3. Letter Colors:

Cold Water: White.

Hot Water: White.

Low-Pressure Compressed Air: White.
High-Pressure Compressed Air: White.

a0 o

3.6 WARNING-TAG INSTALLATION

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

END OF SECTION 220553
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings
inside buildings.
2. Encasement for piping.
1.3 ACTION SUBMITTALS
A Product Data: For transition fittings and dielectric fittings.
1.4 INFORMATIONAL SUBMITTALS
A. System purging and disinfecting activities report.
B. Field quality-control reports.
1.5 FIELD CONDITIONS
A. Interruption of Existing Water Service: Do not interrupt water service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary water service according to requirements
indicated:
1. Notify Owner no fewer than two days in advance of proposed interruption of water
service.
2. Do not interrupt water service without Owner's written permission.
DOMESTIC WATER PIPING 221116 -1
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PART 2 - PRODUCTS

2.1

2.2

A.

PIPING MATERIALS

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

Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G.
Plastic piping components shall be marked with "NSF-pw."

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) and ASTM B 88, Type M
(ASTM B 88M, Type C) water tube, drawn temper.

Soft Copper Tube: ASTM B 88, TypeK (ASTM B 88M, Type A) and ASTM B 88, Type L
(ASTM B 88M, Type B} water tube, annealed temper.

Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

Copper Unions:

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.
Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

B =

Copper Pressure-Seal-Joint Fittings:

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

a. Elkhart Products Corporation.
b. NIBCO INC.
C. Viega LLC.

2. Fittings for NPS 2 (DN 50) and Smaller: Wrought-copper fitting with EPDM-rubber,
O-ring seal in each end.

3. Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Cast-bronze or wrought-copper
fitting with EPDM-rubber, O-ring seal in each end.

Copper Push-on-Joint Fittings:

221116-2 DOMESTIC WATER PIPING
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1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Victaulic Company.
2. Description:

2.3

a. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting
complying with ASME B 16.22.

b. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of
solder-joint ends.

Copper-Tube, Extruded-Tee Connections:

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

a. T-DRILL Industries Inc.
2. Description: Tee formed in copper tube according to ASTM F 2014.

Appurtenances for Grooved-End Copper Tubing:

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

a. Anvil International.
b. Shurjoint Piping Products.
C. Victaulic Company.

2. Bronze Fittings for Grooved-End, Copper Tubing: ASTM B 75 (ASTM B 75M) copper
tube or ASTM B 584 bronze castings.
3. Mechanical Couplings for Grooved-End Copper Tubing:

Copper-tube dimensions and design similar to AWWA C606.
Ferrous housing sections.

EPDM-rubber gaskets suitable for hot and cold water.

Bolts and nuts.

Minimum Pressure Rating: 300 psig (2070 kPa).

© oo o

DUCTILE-IRON PIPE AND FITTINGS
Mechanical-Joint, Ductile-Iron Pipe:

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless
grooved or flanged ends are indicated.

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

Standard-Pattern, Mechanical-Joint Fittings:

1. AWWA C110/A21.10, ductile or gray iron.

DOMESTIC WATER PIPING 221116 -3
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2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

C. Compact-Pattern, Mechanical-Joint Fittings:

1. AWWAC153/A21.53, ductile iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

D.  Push-on-Joint, Ductile-Iron Pipe:

1. AWWAC151/A21.51.
2. Push-on-joint bell and plain spigot end unless grooved or flanged ends are indicated.

E. Standard-Pattern, Push-on-Joint Fittings:

1. AWWA C110/A21.10, ductile or gray iron.
2. Gaskets: AWWA C111/A21.11, rubber.

F. Compact-Pattern, Push-on-Joint Fittings:

1. AWWA C153/A21.53, ductile iron.
2. Gaskets: AWWA C111/A21.11, rubber.

G. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51.
H.  Appurtenances for Grooved-End, Ductile-Iron Pipe:

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

a Shurjoint Piping Products.
b. Smith-Cooper International.
c Star Pipe Products.
d. Victaulic Company.
2. Fittings for Grooved-End, Ductile-Iron Pipe: ASTM A 47/A 47M, malleable-iron
castings or ASTM A 536, ductile-iron castings with dimensions that match pipe.
3. Mechanical Couplings for Grooved-End, Ductile-Iron-Piping:

a. AWWA C606 for ductile-iron-pipe dimensions.
b. Ferrous housing sections.
C. EPDM-rubber gaskets suitable for hot and cold water.
d. Bolts and nuts.
e. Minimum Pressure Rating:
1) NPS 14 to NPS 18 (DN 350 to DN 450): 250 psig (1725 kPa).
2)  NPS20toNPS 46 (DN 500 to DN 900): 150 psig (1035 kPa).
221116-4 DOMESTIC WATER PIPING
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2.4 STAINLESS-STEEL PIPING
A Potable-water piping and components shall comply with NSF 61 Annex G.
B. Stainless-Steel Pipe: ASTM A 312/A 312M, Schedule 10 and Schedule 40.
C. Stainless-Steel Pipe Fittings: ASTM A815/A 815M.
D.  Appurtenances for Grooved-End, Stainless-Steel Pipe:
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Anvil International.
b. Grinnell Mechanical Products.
C. Victaulic Company.
2. Fittings for Grooved-End, Stainless-Steel Pipe: Stainless-steel casting with
dimensions matching stainless-steel pipe.
3. Mechanical Couplings for Grooved-End, Stainless-Steel Pipe:
a. AWWA C606 for stainless-steel-pipe dimensions.
b. Stainless-steel housing sections.
C. Stainless-steel bolts and nuts.
d. EPDM-rubber gaskets suitable for hot and cold water.
e. Minimum Pressure Rating:
1)  NPS 8 (DN 200) and Smaller: 600 psig (4137 kPa).
2) NPS10and NPS 12 (DN 250 to DN 300): 400 psig (2758 kPa).
3)  NPS 14 to NPS 24 (DN 350 to DN 600): 250 psig (1725 kPa).
2.5 CPVC PIPING
A.  CPVC Pipe: ASTM F 441 /F 441M, Schedule 40 and Schedule 80.
1. CPVC Socket Fittings: ASTM F 438 for Schedule 40 and ASTM F 439 for Schedule 80.
2. CPVC Threaded Fittings: ASTM F 437, Schedule 80.
B.  CPVC Piping System: ASTM D 2846/D 2846M, SDR 11, pipe and socket fittings.
C. CPVC Tubing System: ASTM D 2846/D 2846M, SDR 11, tube and socket fittings.
2.6 PEX TUBE AND FITTINGS
A.  PEX Distribution System: ASTM F 877, SDR 9 tubing.
B. Fittings for PEX Tube: ASTM F 1807, metal-insert type with copper or stainless-steel crimp
rings and matching PEX tube dimensions.
DOMESTIC WATER PIPING 221116 -5
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C. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with

ASTM F 877; with plastic or corrosion-resistant-metal valve for each outlet.

2.7 PEX-AL-PEX TUBE AND FITTINGS
A PEX-AL-PEX Distribution System: ASTM F 1281 tubing.
B. Fittings for PEX-AL-PEX Tube: ASTM F 1281, metal-insert type with copper or stainless-
steel crimp rings and matching PEX-AL-PEX tube dimensions.
2.8 PEX-AL-HDPE TUBE AND FITTINGS
A PEX-AL-HPDE Distribution System: ASTM F 1986 tubing.
B. Fittings for PEX-AL-HDPE Tube: ASTM F 1986, metal-insert type with copper or stainless-
steel crimp ring and matching PEX-AL-HDPE tube dimensions
2.9 PVC PIPE AND FITTINGS
A. PVC Pipe: ASTM D 1785, Schedule 40 and Schedule 80.
B. PVC Socket Fittings: ASTM D 2466 for Schedule 40 and ASTM D 2467 for Schedule 80.
C. PVC Schedule 80 Threaded Fittings: ASTM D 2464.
2.10 PP PIPE AND FITTINGS
A. PP Pipe: ASTM F 2389, SDR 7.4 and SDR 11.
B.  PVC Socket Fittings: ASTM F 2389.
2.11 PIPING JOINING MATERIALS
A.  Pipe-Flange Gasket Materials:
1. AWWA C110/A21.10, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21,
nonmetallic and asbestos free unless otherwise indicated.
2. Full-face or ring type unless otherwise indicated.
B.  Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
C. Solder Filler Metals: ASTM B 32, lead-free alloys.
D.  Flux: ASTM B 813, water flushable.
221116-6 DOMESTIC WATER PIPING
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E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for

general-duty brazing unless otherwise indicated.

F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F 493.

1. CPVC solvent cement shall have a VOC content of 490 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive primer shall have a VOC content of 550 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

3. Solvent cement and adhesive primer shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for
the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

G. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to

ASTM F 656.

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive primer shall have a VOC content of 550 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

3. Solvent cement and adhesive primer shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for
the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

H.  Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping
system manufacturer unless otherwise indicated.
212 ENCASEMENT FOR PIPING
A.  Standard: ASTM A 674 or AWWA C105/A21.5.
B. Form: Sheet or tube.
C. Color: Black or natural.
2.13 TRANSITION FITTINGS
A. General Requirements:

1. Same size as pipes to be joined.

2. Pressure rating at least equal to pipes to be joined.

3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.
DOMESTIC WATER PIPING 221116 -7
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C. Sleeve-Type Transition Coupling: AWWA C219.

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

Cascade Waterworks Mfg. Co.

Ford Meter Box Company, Inc. (The).
Smith, Jay R. Mfg. Co.

Viking Johnson.

oo o

D. Plastic-to-Metal Transition Fittings:

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

a. Charlotte Pipe and Foundry Company.
b. Harvel Plastics, Inc.
c. Spears Manufacturing Company.
2. Description:
CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent
dimensions.
b. One end with threaded brass insert and one solvent-cement-socket end.

E. Plastic-to-Metal Transition Unions:

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

a. Colonial Engineering, Inc.

b NIBCO INC.

C. Spears Manufacturing Company.
Description:

a CPVC or PVC four-part union.

b Brass threaded end.

C. Solvent-cement-joint plastic end.
d Rubber O-ring.

e Union nut.

2.14 DIELECTRIC FITTINGS

A. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.

B. Dielectric Unions:
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1.

w

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

Central Plastics Company.

Watts; a Watts Water Technologies company.

Wilkins.

d. Zurn Industries, LLC.

Standard: ASSE 1079.

Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
End Connections: Solder-joint copper alloy and threaded ferrous.

oo

C. Dielectric Flanges:

1.

i W

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

Capitol Manufacturing Company.

Central Plastics Company.

Watts; a Watts Water Technologies company.

. Zurn Industries, LLC.

Standard: ASSE 1079.

Factory-fabricated, bolted, companion-flange assembly.

Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).

End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-
joint copper alloy and threaded ferrous.

a0 o

D.  Dielectric-Flange Insulating Kits:

1.

ENS RN

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

Advance Products & Systems, Inc.

Calpico, Inc.

Central Plastics Company.

Pipeline Seal and Insulator, Inc.

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig (1035 kPa).

Gasket: Neoprene or phenolic.

Bolt Sleeves: Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.

a0 oe

E. Dielectric Nipples:

1.

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

a. Grinnell Mechanical Products.
b. Precision Plumbing Products.
c. Victaulic Company.
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2. Standard: IAPMO PS 66.
3. Electroplated steel nipple complying with ASTM F 1545,
4, Pressure Rating and Temperature: 300 psig (2070 kPa) at 225 deg F (107 deg C).
5. End Connections: Male threaded or grooved.
6. Lining: Inert and noncorrosive, propylene.

PART 3 - EXECUTION

3.1 EARTHWORK

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching,
and backfilling.

3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as
indicated unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install ductile-iron piping under building slab with restrained joints according to
AWWA C600 and AWWA M41.

D.  Install underground copper tube and ductile-iron pipe in PE encasement according to
ASTM A 674 or AWWA C105/A21.5.

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve
inside the building at each domestic water-service entrance.

F. Install shutoff valve immediately upstream of each dielectric fitting.

G. Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping
Specialties.”

H.  Install domestic water piping level with 0.25 percent slope downward toward drain and
plumb.

L Rough-in domestic water piping for water-meter installation according to utility
company's requirements.

J. Install seismic restraints on piping. Comply with requirements for seismic-restraint
devices in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and
Equipment.”
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K. Install piping concealed from view and protected from physical contact by building

occupants unless otherwise indicated and except in equipment rooms and service areas.

L. 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.

M. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal,
and coordinate with other services occupying that space.

N.  Install piping to permit valve servicing.

0. Install nipples, unions, special fittings, and valves with pressure ratings the same as or
higher than the system pressure rating used in applications below unless otherwise
indicated.

P. Install piping free of sags and bends.

Q. Install fittings for changes in direction and branch connections.

R. Install PEX piping with loop at each change of direction of more than 90 degrees.

S. Install unions in copper tubing at final connection to each piece of equipment, machine,
and specialty.

T. Install pressure gages on suction and discharge piping for each plumbing pump and
packaged booster pump. Comply with requirements for pressure gages in Section 220519
"Meters and Gages for Plumbing Piping.”

U.  Install thermostats in hot-water circulation piping.

V. Install thermometers oninlet and outlet piping from each water heater. Comply with
requirements for thermometers in Section 220519 "Meters and Gages for Plumbing
Piping."

W. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

X. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

Y. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing
Piping.”
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33 JOINT CONSTRUCTION

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

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

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and
restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with
tools recommended by fitting manufacturer.

Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with
manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube to
measured depth.

Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use tool
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form
seating stop, and braze branch tube into collar.

Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606.
Roll groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and
fitting. Install coupling housing sections over gasket with keys seated in tubing grooves.
Install and tighten housing bolts.

Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints according to
AWWA C606. Cut round-bottom grooves in ends of pipe at gasket-seat dimension required
for specified (flexible or rigid) joint. Lubricate and install gasket over ends of pipes or pipe
and fitting. Install coupling housing sections over gasket with keys seated in piping
grooves. Install and tighten housing bolts.

Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606.
Square cut groove ends of pipe as specified. Lubricate and install gasket over ends of pipes
or pipe and fitting. Install coupling housing sections over gasket with keys seated in piping
grooves. Install and tighten housing bolts.
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L. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type,

and thickness suitable for domestic water service. Join flanges with gasket and bolts
according to ASME B31.9.

M.  Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces.
Join pipe and fittings according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and
solvent cements. Apply primer.
2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
3. PVC Piping: Join according to ASTM D 2855.
N.  Joints for PEX Piping: Join according to ASTM F 1807.
0. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with
materials of both piping systems.
3.4 TRANSITION FITTING INSTALLATION
A. Install transition couplings at joints of dissimilar piping.
B.  Transition Fittings in Underground Domestic Water Piping:
1. Fittings for NPS 1-1/2 (DN 40) and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 (DN 50) and Larger: Sleeve-type coupling.
C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller:
Plastic-to-metal transition fittings or unions.
35 DIELECTRIC FITTING INSTALLATION
A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Dielectric Fittings for NPS 2 (DN 50} and Smaller: Use dielectric couplings.
C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges.
D.  Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange Kits.
3.6 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and
Seismic Controls for Plumbing Piping and Equipment.”
B. Comply with requirements for pipe hanger, support products, and installation in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment.”
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1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44
pipe rolls. Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

’

C. Support vertical piping and tubing at base and at each floor.

D.  Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch
(10 mm).

E. Install hangers for copper tubing with the following maximum horizontal spacing and
minimum rod diameters:

1. NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod.

2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch (10-
mm) rod.

3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-

mm) rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.

NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

N vk

F. Install supports for vertical copper tubing every 10 feet (3 m).

G. Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.

NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.

NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.

NPS 3 and NPS 3-1/2 (DN 80 and DN 90): 12 feet (3.7 m) with 1/2-inch (13-mm)
rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm) rod.
7. NPS 6 (DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.

8. NPS 8 to NPS 12 (DN 200 to DN 300): 12 feet (3.7 m) with 7/8-inch (22-mm) rod.

Vi W

o

H.  Install supports for vertical steel piping every 15 feet (4.5 m).

L Install hangers for stainless-steel piping with the following maximum horizontal spacing
and minimum rod diameters:
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1. NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
2. NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.
3. NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.
4. NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.
5. NPS3 and NPS 3-1/2 (DN 80 and DN 90): 12 feet (3.7 m) with 1/2-inch (13-mm)

rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm) rod.
7. NPS 6 (DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.

8. NPS 8 to NPS 12 (DN 200 to DN 300): 12 feet (3.7 m) with 7/8-inch (22-mm) rod.

o

J. Install supports for vertical stainless-steel piping every 15 feet (4.5 m).

K. Install vinyl-coated hangers for CPVC piping with the following maximum horizontal
spacing and minimum rod diameters:

1. NPS 1 (DN 25} and Smaller: 36 inches (900 mm) with 3/8-inch (10-mm) rod.
2. NPS 1-1/4 to NPS 2 (DN 32 to DN 50): 48 inches {1200 mm) with 3/8-inch (10-mm)

rod.

3. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches (1200 mm) with 1/2-inch (13-
mm) rod.

4. NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch {16-
mm) rod.

5. NPS 6 (DN 150): 48 inches (1200 mm) with 3/4-inch (19-mm) rod.
6. NPS 8 (DN 200): 48 inches (1200 mm) with 7/8-inch (22-mm) rod.

L. Install supports for vertical CPVC piping every 60 inches (1500 mm) for NPS 1 (DN 25)
and smaller, and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and larger.

M. Install vinyl-coated hangers for PEX piping with the following maximum horizontal
spacing and minimum rod diameters:

1.  NPS1 (DN 25) and Smaller: 32 inches (815 mm) with 3/8-inch (10-mm) rod.
N.  Install hangers for vertical PEX piping every 48 inches (1200 mm).

0. Install vinyl-coated hangers for PVC piping with the following maximum horizontal
spacing and minimum rod diameters:

1. NPS 2 (DN 50) and Smaller: 48 inches (1200 mm) with 3/8-inch (10-mm) rod.

2. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches (1200 mm) with 1/2-inch (13-
mm) rod.

3. NPS 4 and NPS5 (DN 100 and DN 125): 48 inches {1200 mm) with 5/8-inch (16-
mm) rod.

4. NPS 6 (DN 150): 48 inches (1200 mm) with 3/4-inch (19-mm) rod.

5. NPS 8 (DN 200): 48 inches (1200 mm) with 7/8-inch (22-mm) rod.

P. Install supports for vertical PVC piping every 48 inches (1200 mm).
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Q. Install vinyl-coated hangers for PP piping with the following maximum horizontal spacing

3.7

3.8

B.

and minimum rod diameters:

1. NPS 1 (DN 25) and Smaller: 36 inches (900 mm) with 3/8-inch (10-mm) rod.
2. NPS 1-1/4 to NPS 2 (DN 32 to DN 50): 48 inches (1200 mm) with 3/8-inch (10-mm)

rod.

3. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches (1200 mm) with 1/2-inch (13-
mm) rod.

4. NPS 4 and NPS5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch (16-
mm) rod.

5. NPS 6 (DN 150): 48 inches (1200 mm) with 3/4-inch (19-mm) rod.
6. NPS 8 (DN 200): 48 inches (1200 mm) with 7/8-inch (22-mm) rod.

Install supports for vertical PP piping every 60 inches (1500 mm) for NPS 1 (DN 25) and
smaller, and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and larger.

Support piping and tubing not listed in this article according to MSS SP-69 and
manufacturer's written instructions.

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to
join dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and
connect to the following:

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but
not smaller than sizes of water heater connections.

2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not
smaller than that required by plumbing code.

3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2 (DN 65) and larger.

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "Identification for Plumbing Piping and Equipment."

Label pressure piping with system operating pressure.
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3.9 FIELD QUALITY CONTROL

A Perform the following tests and inspections:

1. Piping Inspections:

a.

b.

Do not enclose, cover, or put piping into operation until it has been inspected
and approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day
before inspection must be made. Perform tests specified below in presence of
authorities having jurisdiction:

1)  Roughing-in Inspection: Arrange for inspection of piping before
concealing or closing in after roughing in and before setting fixtures.

2)  Final Inspection: Arrange for authorities having jurisdiction to observe
tests specified in "Piping Tests" Subparagraph below and to ensure
compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass
tests or inspections, make required corrections and arrange for reinspection.
Reports: Prepare inspection reports and have them signed by authorities
having jurisdiction.

2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not
air bound and that piping is full of water.

b.  Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired. If testing is performed in segments,
submit a separate report for each test, complete with diagram of portion of
piping tested.

C. Leave new, altered, extended, or replaced domestic water piping uncovered
and unconcealed until it has been tested and approved. Expose work that was
covered or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system
materials. Isolate test source and allow it to stand for four hours. Leaks and
loss in test pressure constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion
thereof until satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and
inspections.
C. Prepare test and inspection reports.
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3.10 ADJUSTING
A. Perform the following adjustments before operation:
1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate
flow.
a. Manually adjust ball-type balancing valves in hot-water-circulation return
piping to provide hot-water flow in each branch.
b. Adjust calibrated balancing valves to flows indicated.
5. Remove plugs used during testing of piping and for temporary sealing of piping
during installation.
6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.
3.11 CLEANING
A.  Clean and disinfect potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging and disinfecting procedures prescribed by authorities having
jurisdiction; if methods are not prescribed, use procedures described in either
AWWA C651 or AWWA C652 or follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.
b. Fill and isolate system according to either of the following:
1)  Fill system or part thereof with water/chlorine solution with at least
50 ppm (50 mg/L) of chlorine. Isolate with valves and allow to stand for
24 hours.
2)  Fill system or part thereof with water/chlorine solution with at least
200 ppm (200 mg/L) of chlorine. Isolate and allow to stand for three
hours.
C. Flush system with clean, potable water until no chlorine is in water coming
from system after the standing time.
d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.
B.  Clean non-potable domestic water piping as follows:
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1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods
are not prescribed, follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction.

Repeat procedures if biological examination shows contamination.

C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.
D.  Clean interior of domestic water piping system. Remove dirt and debris as work
progresses.
3.12 PIPING SCHEDULE
A.  Transition and special fittings with pressure ratings at least equal to piping rating may be
used in applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.
D.  Under-building-slab, domestic water, building-service piping, NPS 3 (DN 80) and smaller,
shall be one of the following:
1. Soft copper tube, ASTM B 88, Type K (ASTM B 88M, Type A); wrought-copper,
solder-joint fittings; and brazed joints.
2. PVC, Schedule 40; socket fittings; and solvent-cemented joints.
3. PP, SDR 11 socket fittings; and fusion-welded joints.
E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 (DN 100 to
DN 200} and larger, shall be one of the following:
1. Soft copper tube, ASTM B 88, TypeK (ASTM B 88M, Type A); wrought-copper,
solder-joint fittings; and brazed joints.
2. Mechanical-joint, ductile-iron pipe; standard- or compact-pattern, mechanical-joint
fittings; and mechanical joints.
3. Push-on-joint, ductile-iron pipe; standard- or compact-pattern, push-on-joint
fittings; and gasketed joints.
4. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and
grooved joints.
5. PVC, Schedule 40; socket fittings; and solvent-cemented joints.
6. PP, SDR 11 socket fittings; and fusion-welded joints.
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E. Under-building-slab, combined domestic water, building-service, and fire-service-main

piping, NPS 6 to NPS 12 (DN 150 to DN 300), shall be one of the following:

1.

2.

3.

Mechanical-joint, ductile-iron pipe; standard- or compact-pattern, mechanical-joint
fittings; and mechanical joints.

Push-on-joint, ductile-iron pipe; standard- or compact-pattern, push-on-joint
fittings; and gasketed joints.

Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and
grooved joints.

G. Under-building-slab, domestic water piping, NPS 2 (DN 50) and smaller, shall be one of the

following:

1. Hard or soft copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); wrought-
copper, solder-joint fittings; and brazed joints.

2. PVC, Schedule 40; socket fittings; and solvent-cemented joints.

3. PP, SDR 11 socket fittings; and fusion-welded joints.

H.  Aboveground domestic water piping, NPS2 (DN 50) and smaller, shall be one of the
following:

1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and
threaded joints.

2. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast-copper, solder-
joint fittings; and brazed joints.

3. Hard copper tube, ASTM B 88, Type L. (ASTM B 88M, Type B); copper pressure-seal-
joint fittings; and pressure-sealed joints.

4, Hard copper tube, ASTM B 88, Type L. (ASTM B 88M, Type B); copper push-on-joint
fittings; and push-on joints.

5. CPVC, Schedule 40; socket fittings; and solvent-cemented joints.

6. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.

7. CPVC Tubing System: CPVC tube; CPVC socket fittings; and solvent-cemented
joints. NPS 1-1/2 (DN 40) and NPS 2 (DN 50) CPVC pipe with CPVC socket fittings
may be used instead of tubing.

8. PEX tube, NPS 1 (DN 25) and smaller; fittings for PEX tube; and crimped joints.

9. PE-AL-PE tube, NPS 1 (DN 25) and smaller; fittings for PE-AL-PE tube; and crimped
joints

10. PEX-AL-PEX tube, NPS1 (DN 25) and smaller; fittings for PEX-AL-PEX tube; and
crimped joints.

11.  PVC, Schedule 40; socket fittings; and solvent-cemented joints.

12. PP, SDR 11 socket fittings; and fusion-welded joints.

L Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), shall be one
of the following:

1.

2.
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Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast-copper, solder-
joint fittings; and brazed joints.

Hard copper tube, ASTM B 88, Type L. (ASTM B 88M, Type B); copper pressure-seal-
joint fittings; and pressure-sealed joints.
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3. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); grooved-joint, copper-
tube appurtenances; and grooved joints.

4, Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and
threaded joints.

5. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and
grooved joints.

6. CPVC, Schedule 40; socket fittings; and solvent-cemented joints.

7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.

8. PVC, Schedule 40; socket fittings; and solvent-cemented joints.

9. PP, SDR 11 socket fittings; and fusion-welded joints.

J. Aboveground domestic water piping, NPS 5 to NPS8 (DN 125 to DN 200), shall be one of

the following:

1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast-copper, solder-
joint fittings; and brazed joints.

2. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); grooved-joint, copper-
tube appurtenances; and grooved joints.

3. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and
threaded joints.

4. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and
grooved joints.

5. Stainless-steel Schedule 40 pipe, grooved-joint fittings, and grooved joints.

6. CPVC(, Schedule 40; socket fittings; and solvent-cemented joints.

7. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.

8. PVC, Schedule 40; socket fittings; and solvent-cemented joints.

3.13 VALVE SCHEDULE

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Shutoff Duty: Use ball or gate valves for piping NPS 2 (DN 50) and smaller. Use
butterfly, ball, or gate valves with flanged ends for piping NPS 2-1/2 (DN 65) and
larger.

2. Throttling Duty: Use ball or globe valves for piping NPS 2 (DN 50) and smaller. Use
butterfly or ball valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.

3. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves.

4. Drain Duty: Hose-end drain valves.

B. Use check valves to maintain correct direction of domestic water flow to and from
equipment.
C. Iron grooved-end valves may be used with grooved-end piping.
END OF SECTION 221116
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Pipe, tube, and fittings.

2. Specialty pipe fittings.

3. Encasement for underground metal piping.

PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum
working pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water (30 kPa).
2. Waste, Force-Main Piping: 50 psig (345 kPa).

Seismic Performance: Soil, waste, and vent piping and support and installation shall
withstand the effects of earthquake motions determined according to ASCE/SEI 7.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For sovent drainage system. Include plans, elevations, sections, and
details.

INFORMATIONAL SUBMITTALS

Seismic Qualification Certificates: For waste and vent piping, accessories, and components,
from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

SANITARY WASTE AND VENT PIPING 221316-1
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2. Detailed description of piping anchorage devices on which the certification is based

B.

1.6

A.

B.

1.7

A.

and their installation requirements.

Field quality-control reports.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.
Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials,"
for plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste,
and vent piping and "NSF-sewer" for plastic sewer piping.

PROJECT CONDITIONS

Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities

occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of
sanitary waste service.

2. Do not proceed with interruption of sanitary waste service without Owner’s written
permission.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS
A.  Comply with requirements in "Piping Schedule" Article for applications of pipe, tube,
fitting materials, and joining methods for specific services, service locations, and pipe
sizes.
2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 74, Service and Extra Heavy class(es).
B.  Gaskets: ASTM C 564, rubber.
C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.
2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A.  Pipe and Fittings: ASTM A 888 or CISPI 301.
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B. Sovent Stack Fittings: ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and

deaerator drainage fittings.

C. CISPI, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. ANACO-Husky.
b. MIFAB, Inc.
C. Tyler Pipe; a subsidiary of McWane Inc.
2. Standards: ASTM C 1277 and CISPI 310.
3. Description: Stainless-steel corrugated shield with stainless-steel bands and
tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.
D.  Heavy-Duty, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. ANACO-Husky.
b. MIFAB, Inc.
c. Tyler Pipe; a subsidiary of McWane Inc.
2. Standards: ASTM C 1277 and ASTM C 1540.
3. Description: Stainless-steel shield with stainless-steel bands and tightening devices;
and ASTM C 564, rubber sleeve with integral, center pipe stop.
E. Cast-Iron, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. MG Piping Products Company.
2. Standard: ASTM C 1277.
3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel boits
and nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.
2.4 DUCTILE-IRON PIPE AND FITTINGS
A. Ductile-Iron, Mechanical-Joint Piping:
1. Ductile-Iron Pipe: AWWA C151/A21.51, with mechanical-joint bell and plain spigot
end unless grooved or flanged ends are indicated.
2. Ductile-Iron Fittings: AWWA C110/A21.10, mechanical-joint, ductile- or gray-iron
standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.
3. Glands, Gaskets, and Bolts: AWWAC111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.
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B. Ductile-Iron, Push-on-Joint Piping:

1. Ductile-Iron Pipe: AWWA C151/A21.51, with push-on-joint bell and plain spigot end
unless grooved or flanged ends are indicated.

2. Ductile-Iron Fittings: AWWA C110/A21.10, push-on-joint ductile- or gray-iron
standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.

3. Gaskets: AWWA C111/A21.11, rubber.

C. Ductile-Iron, Grooved-Joint Piping:

1. Ductile-Iron Pipe: AWWA C151/A21.51 with round-cut-grooved ends according to
AWWA C606.

2. Ductile-Iron-Pipe Appurtenances:

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

1}  Anvil International.
2)  Smith-Cooper International.
3)  Victaulic Company.

b. Grooved-End, Ductile-Iron Fittings: ASTM A 536 ductile-iron castings with
dimensions  matching AWWA C110/A21.10  ductile-iron  pipe or
AWWA C153/A 21.53 ductile-iron fittings and complying with AWWA C606
for grooved ends.

C. Grooved Mechanical Couplings for Ductile-Iron Pipe: ASTM F 1476, Type L.
Include ferrous housing sections with continuous curved keys; EPDM-rubber
center-leg gasket suitable for hot and cold water; and bolts and nuts.

2.5 ABS PIPE AND FITTINGS

A Solid-Wall ABS Pipe: ASTM D 2661, Schedule 40.

B. Cellular-Core ABS Pipe: ASTM F 628, Schedule 40.

C. ABS Socket Fittings: ASTM D 2661, made to ASTM D 3311, drain, waste, and vent patterns.

D. Solvent Cement: ASTM D 2235.

1.

2.

221316-4

ABS solvent cement shall have a VOC content of 325 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

Solvent cement shall comply with the testing and product requirements of the
California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
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2.6 PVC PIPE AND FITTINGS
A.  Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
B. Cellular-Core PVC Pipe: ASTM F 891, Schedule 40.
C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.
D.  Adhesive Primer: ASTM F 656.
1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
2. Adhesive primer shall comply with the testing and product requirements of the
California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
E. Solvent Cement: ASTM D 2564.
1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
2. Solvent cement shall comply with the testing and product requirements of the
California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
2.7 SPECIALTY PIPE FITTINGS
A. Transition Couplings:
1. General Requirements: Fitting or device for joining piping with small differences in
OD's or of different materials. Include end connections same size as and compatible
with pipes to be joined.
2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.
3. Unshielded, Nonpressure Transition Couplings:
a. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
1) Dallas Specialty & Mfg. Co.
2} Fernco Inc.
3)  FroetIndustries LLC.
4)  Mission Rubber Company, LLC; a division of MCP Industries.
b. Standard: ASTM C 1173.
SANITARY WASTE AND VENT PIPING 221316-5

Prepared by DLR GROUP



Compton Community College District DLR GROUP

Instructional Building #1 Project NO. 75-15238-00
DSA Submittal 7/31/17
C. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include
shear ring and corrosion-resistant-metal tension band and tightening

mechanism on each end.

d. Sleeve Materials:

1)  For Cast-Iron Soil Pipes: ASTM C 564, rubber.
2)  For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
3)  For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible
with pipe materials being joined.
4, Shielded, Nonpressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:
1)  Cascade Waterworks Mfg. Co.
2)  Mission Rubber Company, LLC; a division of MCP Industries.

b. Standard: ASTM C 1460.

C. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant
outer shield and corrosion-resistant-metal tension band and tightening
mechanism on each end.

5. Pressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

1)  Cascade Waterworks Mfg. Co.

2)  Ford Meter Box Company, Inc. (The).
3)  JCM Industries, Inc.

4)  Smith, Jay R. Mfg. Co.

5)  Viking Johnson.

b. Standard: AWWA C219.

C. Description: Metal, sleeve-type same size as, with pressure rating at least
equal to, and ends compatible with, pipes to be joined.

d. Center-Sleeve Material: Manufacturer's standard.

e. Gasket Material: Natural or synthetic rubber.

f. Metal Component Finish: Corrosion-resistant coating or material.

2.8 ENCASEMENT FOR UNDERGROUND METAL PIPING

A Standard: ASTM A 674 or AWWA C105/A 21.5.

B. Material: Linear low-density polyethylene film of 0.008-inch (0.20-mm) or high-density,
cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.

C. Form: Sheet or tube.

221316-6
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D. Color: Black or natural.

PART 3 - EXECUTION

31

A

3.2

EARTH MOVING

Comply with requirements for excavating, trenching, and backfilling specified in
Section 312000 "Earth Moving."

PIPING INSTALLATION

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.

Install seismic restraints on piping. Comply with requirements for seismic-restraint
devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping
and Equipment.”

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use
long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back
or side by side with common drain pipe. Straight tees, elbows, and crosses may be used on
vent lines. Do not change direction of flow more than 90 degrees. Use proper size of
standard increasers and reducers if pipes of different sizes are connected. Reducing size of
drainage piping in direction of flow is prohibited.
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L. Lay buried building drainage piping beginning at low point of each system. Install true to

grades and alignment indicated, with unbroken continuity of invert. Place hub ends of
piping upstream. Install required gaskets according to manufacturer's written instructions
for use of lubricants, cements, and other installation requirements. Maintain swab in
piping and pull past each joint as completed.

Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3
(DN 80) and smaller; 2 percent downward in direction of flow for piping NPS 4
(DN 100) and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Install encasement on underground piping according to ASTMA 674 or
AWWA C105/A 21.5.

Install steel piping according to applicable plumbing code.

Install stainless-steel piping according to ASME A112.3.1 and applicable plumbing code.

Install aboveground copper tubing according to CDA's "Copper Tube Handbook.”

Install aboveground ABS piping according to ASTM D 2661.

Install aboveground PVC piping according to ASTM D 2665.

Install underground ABS and PVC piping according to ASTM D 2321.

Install engineered soil and waste drainage and vent piping systems as follows:

1. Combination Waste and Vent: Comply with standards of authorities having
jurisdiction.

2. Sovent Drainage System: Comply with ASSE 1043 and sovent fitting manufacturer's

written installation instructions.
3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

Install underground, ductile-iron, force-main piping according to AWWA C600. Install
buried piping inside building between wall and floor penetrations and connection to
sanitary sewer piping outside building with restrained joints. Anchor pipe to wall or floor.
Install thrust-block supports at vertical and horizontal offsets.

1. Install encasement on piping according to ASTM A 674 or AWWA C105/A 21.5.

221316-8 SANITARY WASTE AND VENT PIPING

Prepared by DLR GROUP



Compton Community College District DLR GROUP

Instructional Building #1 Project NO. 75-15238-00
DSA Submittal 7/31/17
W. Install underground, copper, force-main tubing according to CDA's "Copper Tube

3.3

BB.

CC.

Handbook."

1. Install encasement on piping according to ASTM A 674 or AWWA C105/A 21.5.
Install force mains at elevations indicated.

Plumbing Specialties:

1. Install backwater valves in sanitary waster gravity-flow piping. Comply with
requirements for backwater valves specified in Section 221319 "Sanitary Waste
Piping Specialties.”

2. Install cleanouts at grade and extend to where building sanitary drains connect to
building sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout
fitting with closure plug inside the building in sanitary drainage force-main piping.
Comply with requirements for cleanouts specified in Section 221319 "Sanitary
Waste Piping Specialties."

3. Install drains in sanitary drainage gravity-flow piping. Comply with requirements
for drains specified in Section 221319 "Sanitary Waste Piping Specialties."

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing
Piping."

JOINT CONSTRUCTION

Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron
Soil Pipe and Fittings Handbook" for compression joints.

Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron
Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints.

Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe
and Fittings Handbook" for hubless-piping coupling joints.
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D.  Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut

3.4

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.

Join stainless-steel pipe and fittings with gaskets according to ASME A112.3.1.

Join copper tube and fittings with soldered joints according to ASTM B 828. Use
ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install
gasket over ends of pipes or pipe and fitting. Install coupling housing sections, over gasket,
with keys seated in piping grooves. Install and tighten housing bolts.

Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and
thickness. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
Torque bolts in cross pattern.

Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join
pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and
solvent cements.

2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes.

3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

SPECIALTY PIPE FITTING INSTALLATION

Transition Couplings:

Install transition couplings at joints of piping with small differences in OD's.
In Drainage Piping: Unshielded, nonpressure transition couplings.

In Aboveground Force Main Piping: Fitting-type transition couplings.
In Underground Force Main Piping:

BN

a. NPS 1-1/2 (DN 40) and Smaller: Fitting-type transition couplings.
b. NPS 2 (DN 50) and Larger: Pressure transition couplings.

Dielectric Fittings:

1. Install dielectric fittings in piping at connections of dissimilar metal piping and
tubing,

2. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions.

3. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges.
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4. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange Kkits.

3.5 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices specified in Section 220548
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”
B. Comply with requirements for pipe hanger and support devices and installation specified
in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment.”
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive
environments.
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive
environments.
4. Install stainless-steel pipe support clamps for vertical piping in corrosive
environments.
5. Vertical Piping: MSS Type 8 or Type 42, clamps.
6. Install individual, straight, horizontal piping runs:
a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.
7. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44,
pipe rolls. Support pipe rolls on trapeze.
8. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting, valve, and
coupling.
D.  Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm)
minimum rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing
and minimum rod diameters:
1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch (10-
mm) rod.
2. NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod.
3. NPS 4 and NPS5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-inch (16-
mm) rod.
4. NPS 6 and NPS 8 (DN 150 and DN 200): 60 inches (1500 mm) with 3/4-inch (19-
mm) rod.
5. NPS 10 and NPS 12 (DN 250 and DN 300): 60 inches (1500 mm) with 7/8-inch (22-
mm) rod.
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6. Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m). Spacing for

fittings is limited to 60 inches (1500 mm).

G. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).

H.  Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

O NV W

NPS 1-1/4 (DN 32): 84 inches (2100 mm) with 3/8-inch (10-mm) rod.

NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.

NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.

NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.

NPS 3 (DN 80): 12 feet (3.7 m) with 1/2-inch (13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm) rod.
NPS 6 and NPS 8 (DN 150 and DN 200): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.
NPS 10 and NPS 12 (DN 250 and DN 300): 12 feet (3.7 m) with 7/8-inch (22-mm)
rod.

L Install supports for vertical steel piping every 15 feet (4.5 m).

J. Install hangers for stainless-steel piping with the following maximum horizontal spacing
and minimum rod diameters:

W

NPS 2 (DN 50): 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
NPS 3 (DN 80): 96 inches (2400 mm) with 1/2-inch (13-mm) rod.
NPS 4 (DN 100): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.
NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

K. Install supports for vertical stainless-steel piping every 10 feet (3 m).

L. Install hangers for copper tubing with the following maximum horizontal spacing and
minimum rod diameters:

1.

B

oW

NPS 1-1/4 (DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) rod.

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-
mm) rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS 3 and NPS 5 (DN 80 and DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.
NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

M. Install supports for vertical copper tubing every 10 feet (3 m).

N.  Install hangers for ABS and PVC piping with the following maximum horizontal spacing
and minimum rod diameters:

1.

2.
221316-12

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 48 inches (1200 mm) with 3/8-inch (10-
mm) rod.
NPS 3 (DN 80): 48 inches (1200 mm) with 1/2-inch (13-mm) rod.
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3. NPS 4 and NPS5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch (16-

mm) rod.
4. NPS 6 and NPS 8 (DN 150 and DN 200): 48 inches (1200 mm) with 3/4-inch (19-

mm) rod.
5. NPS 10 and NPS 12 (DN 250 and DN 300): 48 inches (1200 mm) with 7/8-inch (22-

mm) rod.

3.6

Install supports for vertical ABS and PVC piping every 48 inches (1200 mm).

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's
written instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting
to join dissimilar piping materials.

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes
indicated, but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code.

4. Install test tees (wall cleanouts} in conductors near floor and floor cleanouts with
cover flush with floor.

5. Install horizontal backwater valves with cleanout cover flush with floor.

6.  Comply with requirements for backwater valves cleanouts and drains specified in
Section 221319 "Sanitary Waste Piping Specialties."

7. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated

and union for each connection. Use flanges instead of unions for connections NPS 2-
1/2 (DN 65) and larger.

Connect force-main piping to the following:

1. Sanitary Sewer: To exterior force main.
2. Sewage Pump: To sewage pump discharge.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

F. Make connections according to the following unless otherwise indicated:
1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at
final connection to each piece of equipment.
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3.7

3.8

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves
and at final connection to each piece of equipment.

IDENTIFICATION

Identify exposed sanitary waste and vent piping. Comply with requirements for
identification specified in Section 220553 "Identification for Plumbing Piping and
Equipment.”

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before
inspection must be made. Perform tests specified below in presence of authorities having
jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to

observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

Test sanitary drainage and vent piping according to procedures of authorities having
jurisdiction or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close openings in piping system and fill with
water to point of overflow, but not less than 10-foot head of water (30 kPa). From
15 minutes before inspection starts to completion of inspection, water level must
not drop. Inspect joints for leaks.

4, Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps
filled with water, test connections and prove they are gastight and watertight. Plug
vent-stack openings on roof and building drains where they leave building.
Introduce air into piping system equal to pressure of 1-inch wg (250 Pa). Use U-tube
or manometer inserted in trap of water closet to measure this pressure. Air
pressure must remain constant without introducing additional air throughout
period of inspection. Inspect plumbing fixture connections for gas and water leaks.
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5. Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.
6. Prepare reports for tests and required corrective action.
E. Test force-main piping according to procedures of authorities having jurisdiction or, in

absence of published procedures, as follows:

1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main
piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

2. Cap and subject piping to static-water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

3. Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.
4. Prepare reports for tests and required corrective action.

3.9 CLEANING AND PROTECTION
A.  Clean interior of piping. Remove dirt and debris as work progresses.
B. Protect drains during remainder of construction period to avoid clogging with dirt and
debris and to prevent damage from traffic and construction work.
C. Place plugs in ends of uncompleted piping at end of day and when work stops.
D. Exposed ABS and PVC Piping: Protect plumbing vents exposed to sunlight with two coats
of water-based latex paint.
3.10 PIPING SCHEDULE
A. Flanges and unions may be used on aboveground pressure piping unless otherwise
indicated.
B.  Aboveground, soil and waste piping NPS4 (DN 100) and smaller shall be any of the
following:
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings and sovent stack fittings; CISPI heavy-duty
hubless-piping couplings; and coupled joints.
3. Galvanized-steel pipe, drainage fittings, and threaded joints.
4. Stainless-steel pipe and fittings, sealing rings, and gasketed joints.
5. Copper DWV tube, copper drainage fittings, and soldered joints.
6. Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints.
7. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
8. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.
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C. Aboveground, soil and waste piping NPS5 (DN 125) and larger shall beany of the

following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings and sovent stack fittings; CISPI heavy-duty

hubless-piping couplings; and coupled joints.

3. Galvanized-steel pipe, drainage fittings, and threaded joints.

4. Stainless-steel pipe and fittings, sealing rings, and gasketed joints.

5. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

6. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

D.  Aboveground, vent piping NPS 4 (DN 100) and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI heavy-duty hubless-piping couplings;
and coupled joints.

3. Galvanized-steel pipe, drainage fittings, and threaded joints.

4. Stainless-steel pipe and fittings gaskets, and gasketed joints.

5. Copper DWV tube, copper drainage fittings, and soldered joints.
a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2 (DN 65 and DN 90): Hard

copper tube, Type M (Type C); copper pressure fittings; and soldered joints.

6. Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints.

7. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

8. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

E. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller shall be any of] the

following:

1. Extra Heavy Service class, cast-iron soil piping; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI heavy-duty cast-iron hubless-piping
couplings; and coupled joints.

3. Stainless-steel pipe and fittings, gaskets, and gasketed joints.

4, Solid wall ABS pipe, ABS socket fittings, and solvent-cemented joints.

5. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

6. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

F. Underground, soil and waste piping NPS5 (DN 125) and larger shall beany of the

following:

1. Extra Heavy Service class, cast-iron soil piping; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI heavy-duty cast-iron hubless-piping
couplings; coupled joints.

3. Solid-wall PVC pipe; PVC socket fittings; and solvent-cemented joints.

4. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

G. Aboveground sanitary-sewage force mains NPS 2-1/2 to NPS 6 (DN 65 to DN 150) shall
be any of the following:

221316-16
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1. Hard copper tube, Type L (Type B); copper pressure fittings; and soldered joints.

2. Galvanized-steel pipe, pressure fittings, and threaded joints.

3. Grooved-end, galvanized-steel pipe; grooved-joint, galvanized-steel-pipe
appurtenances; and grooved joints.

H.  Underground sanitary-sewage force mains NPS 5 (DN 125) and larger shall be any of the
following:

1. Hard copper tube, Type L (Type B); wrought-copper pressure fittings; and soldered
joints.

2, Ductile-iron, mechanical-joint piping and mechanical joints.
3. Ductile-iron, push-on-joint piping and push-on joints.
4. Ductile-iron, grooved-joint piping and grooved joints.
5. Pressure transition couplings if dissimilar pipe materials.
END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1

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

Section Includes:

L XN W

Cleanouts.

Floor drains.

Trench drains.

Channel drainage systems.

Air-admittance valves.

Roof flashing assemblies.

Through-penetration firestop assemblies.
Miscellaneous sanitary drainage piping specialties.
Flashing materials.

Related Requirements:

1.

2.

Section 221423 "Storm Drainage Piping Specialties” for storm drainage piping
inside the building, drainage piping specialties, and drains.

Section 334100 "Storm Utility Drainage Piping" for storm draining piping and piping
specialties outside the building.

DEFINITIONS

ABS: Acrylonitrile-butadiene-styrene plastic.

FOG: Fats, oils, and greases.

FRP: Fiberglass-reinforced plastic.

HDPE: High-density polyethylene plastic.

PE: Polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.
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1.4

1.5

1.6

1.7

A.

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, and accessories.

Shop Drawings: Show fabrication and installation details for frost-resistant vent terminals.

1. Wiring Diagrams: Power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Manufacturer Seismic Qualification Certification: Submit certification that grease
interceptors, accessories, and components will withstand seismic forces defined in
Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment.”
Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

a. The term "withstand"” means "the unit will remain in place without separation
of any parts from the device when subjected to the seismic forces specified.”

b. The term "withstand" means "the unit will remain in place without separation
of any parts from the device when subjected to the seismic forces specified
and the unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For drainage piping specialties to include in emergency,
operation, and maintenance manuals.

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.
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C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic

1.8

A.

B.

1.9

A.

sanitary piping specialty components.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Section 033000
"Cast-in-Place Concrete.”

Coordinate size and location of roof penetrations.

MAINTENANCE MATERIAL SUBMITTALS

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. Cultures: Provide 1-gal. (3.8-L) bottles of bacteria culture recommended by
manufacturer o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>