BUILDING NO.
SC#

PROJECT NAME

SECTION 15410

PLUMBING PIPING

PART 1 - GENERAL

1.01
WORK INCLUDED

A.
Piping for the following systems include pipe, fittings, valves, and sleeves:

1.
Water 

2.
Sanitary sewer and laboratory waste

3.
Storm water and drainage

4.
Gas

5.
Fuel oil

B.
Corrosion protection

C.
Seismic restraints

1.02
RELATED WORK

A.
Section 01900 - Lateral Force Anchorage Provisions 

B.
Section 08305 - Access Doors

C.
Section 09900 - Painting

D.
Section 15121 - Expansion Compensation

E.
Section 15140 - Supports and Anchors

F.
Section 15190 - Mechanical Identification

G.
Section 15242 - Vibration Isolation

H.
Section 15260 - Piping Insulation

I.
Section 15430 - Plumbing Specialties

J.
Section 15440 - Plumbing Fixtures

K.
Section 15450 - Plumbing Equipment

L.
Section 15992 - Cleaning, Testing, and Disinfecting Piped Building Systems

1.03
CODES AND STANDARDS

Comply with all of the following:

A.
Section 15010, Part 1.05 - Codes and Standards

B.
American Society of Mechanical Engineers (ASME)

1.
ASME BPVC Boiler and Pressure Vessel Code, Construction of — Sec VIII Pressure Vessels

2.
ASME BPVC Boiler and Pressure Vessel Code, Welding and — Sec IX Brazing Qualifications

3.
ASME B1.20.1 Pipe Threads (Except Dryseal)

4.
ASME B16.1 Cast Iron Pipe Flanges and Flanged Fittings

5.
ASME B16.3 Malleable Iron Threaded Fittings, Class 150 and 300

6.
ASME B16.5 Pipe Flanges and Flanged Fittings

7.
ASME B16.9 Factory-Made Wrought Steel Buttwelding Fittings

8.
ASME B16.11 Socket-Welding and Threaded Forged Steel Fittings

9.
ASME B16.15 Cast Bronze Threaded Fittings

10.
ASME B16.18 Cast Copper Alloy Solder Joint Pressure Fittings

11.
ASME B16.22 Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

12.
ASME B16.24 Cast Copper Alloy Pipe Flanges and Flanged Fittings

13.
ASME B16.28 Wrought Steel Buttwelding Short Radius Elbows and Returns

14.
ASME B31.1 Power Piping

15.
ASME B36.10M Welded and Seamless Wrought Steel Pipe

16.
ASME B36.19M Stainless Steel Pipe 

C.
American Society for Testing and Materials (ASTM)

1.
ASTM A 47  Ferritic Malleable Iron Castings

2.
ASTM A 53  Pipe, Steel, Black and Hot Dipped Zinc-Coated, Welded and Seamless

3.
ASTM A 106  Seamless Carbon Steel Pipe for High-Temperature Service

4.
ASTM A 126  Gray Iron Castings for Valves, Flanges, and Pipe Fittings

5.
ASTM A 153  Zinc Coating (Hot-Dip) in Iron and Steel Hardware

6.
ASTM A 181  Carbon Steel Forgings for General-Purpose Piping

7.
ASTM A 182  Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and Valves and Parts for High-Temperature Service

8.
ASTM A 197  Cupola Malleable Iron

9.
ASTM A 234  Piping Fittings of Wrought Carbon Steel and Alloy Steel For Moderate and Elevated Temperatures

10.
ASTM A 312  Seamless and Welded Austenitic Stainless Steel Pipe

11.
ASTM A 351  Austenitic Steel Castings for High-Temperature Service

12.
ASTM A 403  Wrought Austenitic Stainless Steel Piping Fittings

13.
ASTM A 409  Welded Large Diameter Austenitic Steel Pipe for Corrosive or High-Temperature Service

14.
ASTM B 32  Solder Metal

15.
ASTM B 43  Seamless Red Brass Pipe, Standard Sizes

16.
ASTM B 62  Composition Bronze or Ounce Metal Castings

17.
ASTM B 88  Seamless Copper Water Tube

18.
ASTM B 280  Seamless Copper Tube for Air Conditioning and Refrigeration Field Service

19.
ASTM D 1784  Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds

20.
ASTM D 1785  Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80 and 120

21.
ASTM D 2564  Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings

22.
ASTM D 2665  Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste and Vent Pipe and Fittings

D.
American Water Works Association (AWWA)

1.
AWWA C104  Cement-Mortar Lining for Cast-Iron and Ductile-Iron Fittings for Water

2.
AWWA C106  Cast-Iron Pipe Centrifugally Cast in Metal Molds, for Water and Other Liquids

3.
AWWA C110  Ductile-Iron and Gray-Iron Fittings, 3 in Through 48 in, for Water and Other Liquids

4.
AWWA C111  Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings

E.
American Welding Society (AWS)  

1.
AWS A5.8  Brazing Filler Metal

2.
AWS A5.9  Corrosion Resisting Chromium and Chromium-Nickel Steel Welding Rods and Bare Electrodes

3.
AWS D1.1  Structural Welding Code - Steel

F.
Cast Iron Soil Pipe Institute CISPI 301 Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Systems

G.
Clay Pipe Institute (CPI)

H.
Code of Federal Regulations 29 CFR 1910.1027  Cadmium

I.
International Association of Plumbing and Mechanical Officials IAPMO UPC Uniform Plumbing Code

J.
Manufacturers Standardization Society of the Valve and Fitting Industry, Inc. (MSS)

1.
MSS SP-43 Wrought Stainless Steel Butt-Welding Fittings

2.
MSS SP-51 Class 150LW Corrosion Resistant Cast Flanges and Flanged Fittings

K.
National Fire Protection Association (NFPA)

1.
NFPA 31 Installation of Oil Burning Equipment

2.
NFPA 51 Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting and Allied Processes

3.
NFPA 58 Storage and Handling of Liquefied Petroleum Gases

L.
Section 01900 Lateral Force Anchorage Provisions for seismic restraints of mechanical systems

M.
Federal Specifications FS DD-G-541  Glass (Laboratory)

1.04
DEFINITIONS

BB
=
Bolted bonnet

IBBM
=
Iron body bronze mounted

NPT
=
National pipe thread

NRS
=
Nonrising stem

OS&Y
=
Outside screw and yoke

RS
=
Rising stem

SB
=
Screwed-in bonnet

SP
=
Steam pressure

WOG
=
Water, oil, and gas (pressure)

1.05
SUBMITTALS

Comply with all of the following:

A.
Section 15010, Part 1.15 - Review of Materials.

1.06
QUALITY ASSURANCE

A.
Valves:  Manufacturer’s name and pressure rating shall be marked on valve body.

B.
Welding Materials and Procedures:  Conform to and comply with ASME BPVC Sec IX, 29 CFR 1910.1027, and applicable state labor regulations.

C.
Welder Certification:  In accordance with AWS D1.1.

1.07
DELIVERY, STORAGE, AND HANDLING

A.
Deliver, store, and protect products under Section 15010, Basic Mechanical Requirements, Part 1.15 Material Delivery.

B.
Deliver and store valves in shipping containers with labeling in place.

PART 2 - PRODUCTS

NOTE: Do not use CPVC pipe for conveying hydrofluoric  acid or detergents (contact manufacturer regarding PRODUCT limitations and application).

2.01
PIPE CLASS B1 (BRASS)

A.
Pipe:  Seamless, red brass pipe, regular size, ASTM B 43 threaded joints.

B.
Fittings:  Cast bronze, 125-lb (865-kPa), threaded; ASME B16.15; ASTM B 62 alloy.

C.
Flanges:  Cast bronze, 150-lb (1 035-kPa), threaded; ASME B16.24 plain (flat) face; ASTM B 62 alloy.

D.
Unions:  Cast bronze, 125-lb (865-kPa), threaded; ASME B16.15 brass ground joint seat; ASTM B 62 alloy.

2.02
PIPE CLASS BS1:  BLACK STEEL PIPE AND FITTINGS

A.
Pipe:  Black steel, welded or seamless wall pipe, schedule 40; ASTM A 53 grade B, type S (seamless) or type E (electric-resistance welded); or ASTM A 106 grade B pipe with ASME B36.10M welded joints.

B.
Fittings:

1.
Pipe Sizes 2 Inch (50 mm) or Smaller:  Socket-welding fittings, 2000 lb (13.8 MPa), ASTM A 181 and ASME B16.11.

2.
Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Butt-welding fittings, schedule 40, ASTM A 234 and ASME B16.9.

C.
Flanges:  Slip-on or welding-neck type, 150-lb (1 035-kPa), raised face, carbon steel, ASTM A 181 grade 1 material, ASME B16.5 dimensions.

D.
Unions:

1.
Pipe Sizes 2 Inch (50 mm) or Smaller:  250 lb (1 725 kPa), screwed, black malleable iron, ground joint, brass-to-iron seat.

2.
Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Use flanges.

E.
Local Connections 2 Inch (50 mm) or Smaller:  Threaded joints using 150‑lb (1 035-kPa), black, banded, threaded, malleable iron fittings may be used for exposed local connections.  Fittings shall conform to and comply with ASME B16.3 dimensions, and ASTM A 47 or ASME B1.20.1 threads.

2.03
PIPE CLASS BS2:  BLACK STEEL PIPE AND FITTINGS

A.
Pipe:  Black steel, welded or seamless wall pipe, schedule 40 ASTM A 53 material with ASME B36.10M welded joints.

B.
Fittings:

1.
Pipe Sizes 2 Inch (50 mm) or Smaller:  Socket-welding fittings, 2000 lb (13.8 MPa), ASTM A 181 and ASME B16.11.

2.
Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Butt-welding fittings, schedule 40, ASTM A 234 or ASME B16.9.  Short-radius elbows (ASME B16.28) will be allowed on gas piping systems, but long-radius elbows are preferred and shall be used on all other piping systems.

C.
Flanges:  Slip-on or welding-neck type, 150-lb (1 035-kPa), raised face, carbon steel, ASTM A 181 grade 1 material, ASME B16.5 dimensions.

D.
Unions:

1.
Pipe Sizes 2 Inch (50 mm) or Smaller:  150 lb (1 035 kPa), screwed, black, malleable iron, ground joint, brass-to-iron seat.

2.
Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  Use flanges.

E.
Local Connections 2 Inch (50 mm) or Smaller:  Threaded joints using 150‑lb (1 035-kPa), black, banded, threaded, malleable iron fittings may be used for exposed local connections.  Fittings shall conform to and comply with ASME B16.3 dimensions, ASTM A 197 materials, and ASME B1.20.1 threads.

2.04
PIPE CLASS C1:  COPPER TUBE AND FITTINGS (TYPE K OR L)

A.
Tubing:  Copper tubing, hard drawn temper, type K or type L, as scheduled; ASTM B 88 soldered joints.

B.
Fittings:  Wrought copper, socket solder-type joint; ASTM B 88 and ASME B16.22;  staked-stop type couplings.

C.
Flanges:  Socket solder-type joint.  150-lb (1 035-kPa), plain (flat) face, cast bronze; ASTM B 62 material, ASME B16.24 dimensions.

D.
Unions:  Socket solder-joint ends, cast bronze; ASTM B 62 material, ASME B16.18 dimensions.

E.
Solder:  95-5 tin/antimony, or silver brazing alloy, as scheduled.  All solder joints of piping that convey flammable materials shall be made with brazing alloys having melting points above 1000 F (538 C), (ASME B31.2; NFPA 31, 51, 58).  Silver brazing alloy shall be AWS A5.8 classification BCUP-5, containing 15% silver, 80% copper, and 5% phosphorous.

2.05
PIPE CLASS CI2:  CAST-IRON SOIL PIPE, HUBLESS

Pipe and Fittings:  Hubless cast-iron sanitary system; CISPI 301 and IAPMO UPC-approved.  The joint system shall comprise a neoprene sleeve and either a stainless-steel or cast-iron clamp assembly.  Use rubber sleeve with stainless-steel shield joint for aboveground installations, and cast-iron mechanical joint for buried installations.  Install cast-iron mechanical couplings using torque wrenches set at 175 in-lbf (20 J) of torque.

2.06
PIPE CLASS CI3:  CAST-IRON laboratory WASTE PIPE AND FITTINGS

A.
Pipe and Fittings:  14-1/2% silicon-content cast-iron pipe and fittings, extra-heavy weight, bell and spigot; Duriron, Corrosiron, or equal.  Acid-resistant joints shall be made with lead and specially-impregnated rope packing recommended by the pipe manufacturer.

B.
Aboveground Installations:  In aboveground installation, plain-end pipe and fittings with mechanical joints may be used in lieu of bell-and-spigot caulked joints.  The mechanical coupling shall consist of a teflon inner sleeve, neoprene outer sleeve, and a stainless-steel cover clamp, all manufactured by the pipe manufacturer.

2.07
PIPE CLASS CI4:  CAST-IRON PRESSURE PIPE

A.
Pipe:  Cast-iron pipe, centrifugally cast, AWWA C106 class 150; with bell-and-spigot, mechanical, or push-in joints, AWWA C111.  Caulk bell-and-spigot joints with lead and jute.

B.
Fittings:  Cast-iron pressure fittings, AWWA C110 class 150; bell-and-spigot or mechanical joints, AWWA C111.

C.
Cement Lining:  Water service pipe shall be cement lined, AWWA C104.

2.08
PIPE CLASS GS1:  GALVANIZED STEEL PIPE AND FITTINGS

A.
Pipe:  Hot-dipped galvanized steel, welded or seamless wall pipe, schedule 40; ASTM A 53.

B.
Fittings:

1.
Pipe Sizes 2 Inch (50 mm) or Smaller:  Galvanized, 150‑lb (1 035‑kPa), threaded malleable iron, banded fittings and galvanized steel couplings; ASME B16.3 dimensions, ASTM A 197 material, ASTM A 153 galvanizing, and ASME B1.20.1 threads.

2.
Pipe Sizes 2-1/2 Inch (65 mm) or Larger:  125-lb (865-kPa) cast-iron flanged fittings; ASME B16.1 plain (flat) face and ASTM A 126.

C.
Flanges:  125-lb (865-kPa) cast iron, screwed, ASME B16.1 and ASTM A 126.

2.09
PIPE CLASS GS2:  GALVANIZED STEEL PIPE AND DRAINAGE FITTINGS

A.
Pipe:  Hot-dipped galvanized steel, welded or seamless wall pipe, schedule 40, ASTM A 53 threaded joints.

B.
Fittings:  Black or galvanized cast-iron drainage fittings, ASME B16.12 threaded ends, ASTM A 126 or A 197.

2.10
PIPE CLASS PVC2:  POLYVINYL CHLORIDE (PVC) DRAINAGE PIPE AND FITTINGS

A.
Pipe:  PVC, schedule 40; ASTM D 1784 material class 12453-B, ASTM D 1785 pipe specification, with socket-weld joints.

B.
Drainage Fittings:  PVC, type I, grade 1; ASTM D 2665.

C.
Solvent Cement:  ASTM D 2564.

2.11
PIPE CLASS SS2:  STAINLESS STEEL PIPE AND FITTINGS (BUTTWELD JOINTS)

A.
Pipe:  Stainless steel, seamless, schedule 10S; ASTM A 312 or A 409 grade TP 304L or TP 316L, with ASME B36.19M welded joints.

B.
Fittings:  Butt welding, stainless steel, seamless, schedule 10S; ASTM A 403 grade WP 304L or WP 316L, ASME B16.9, and MSS SP-43.

C.
Flanges:  Slip-on type, 150-lb (1 035-kPa); MSS or ASME as follows.

1.
MSS SP-51 Flange:  Diameter and drillings identical to 125‑lb (865-kPa) flange in accordance with ASME B16.1 and 150‑lb (1 035-kPa) in accordance with ASME B16.5, plain (flat) faced.  Material shall conform to and comply with ASTM A 182 grades 304L and 316L for 2-inch (50-mm) size or smaller; ASTM A 351 grades CF8 and CF8M for all larger sizes.

2.
ASME Flange:  ASME B16.5 raised face dimensions, ASTM A 182 grades F304L and F316L material.

D.
Welding Process:  Tungsten-inert-gas (TIG) process.  Filler material shall be AWS A5.9 class ER 308L for type 304L stainless steel, and class ER 316L for type 316L stainless steel.  The inert gas shall be argon.

2.12
GATE VALVES

A.
Type VB-1.01:  1/4 to 3 inches (6 to 75 mm); 125 psi (865 kPa) gauge SP/200 psi (1 380 kPa) gauge WOG, bronze body, RS, solid wedge disc, inside screw, screwed ends; Lunkenheimer “2127,” Jenkins “47,” Stockham “B-107,” or equal.

B.
Type VB-1.02:  2 to 12 inches (50 to 300 mm); 125 psi (865 kPa) gauge SP/200 psi (1 380 kPa) gauge WOG, IBBM, flanged ends, OS&Y, RS, bronze solid disc; Lunkenheimer “1430,” Jenkins “651A,” Stockham “G-623,” or equal.

2.13
GLOBE VALVES

A.
Type VB-2.01:  1/8 to 3 inches (3 to 75 mm); 150 psi (1 035 kPa) gauge SP/300 psi (2 070 kPa) gauge WOG, bronze body, SB, teflon disc, screwed ends; Lunkenheimer ”123,” Jenkins “106A,” Stockham “B-22,” or equal.

B.
Type VB-2.02:  2 to 6 inches (50 to 150 mm); 125 psi (865 kPa) gauge SP/200 psi (1 380 kPa) gauge WOG, IBBM, BB, OS&Y, flanged ends, renewable seat and disc; Lunkenheimer “1123,” Jenkins ”613,” Stockham ”G-512,” or equal.

2.14
DUAL-FUNCTION BALANCING AND SHUTOFF VALVES

Choose screwed or flanged ends.

Type VB-3.01:  1/2 to 8 inches (15 to 200 mm; eccentric plug valve, 175 psi (1 205 kPa) gauge WOG, semi-steel or nickel-iron body, balanced-plug faced with rubber elastomer suitable for 250 F (121 C) maximum operating temperatures, [screwed] [flanged] ends, operating lever with memory stop; Homestead “Ballcentric,” Dezurik “118,” or equal.  Provide worm-gear actuator, with memory stop, for all sizes 4 inches (100 mm) and larger.

2.15
CHECK VALVES

A.
Type VB-4.01:  1/4 to 3 inches (6 to 75 mm); 125 psi (865 kPa) gauge SP/200 psi (1 380 kPa) gauge WOG, swing type, bronze body, renewable bronze disc, screwed ends; Lunkenheimer “2144,” Jenkins “92A,” Stockham “B-319,” or equal.

B.
Type VB-4.02:  2 to 8 inches (50 to 200 mm); 150 psi (1 035 kPa) gauge, spring-loaded clapper, nonslam operation, wafer-type body of ductile iron, with type 316 stainless-steel seat or viton seat seals.  Use plastic-lined, nickel or chromium-plated bodies for LCW service; K & F Machine & Mfg. Co. “CV-3 (Demco),” Mission “Duo-Chek,” or equal.

C.
Type VB-4.06:  1/2 to 3 inches (15 to 75 mm); 150 psi (1 035 kPa) gauge at 75 F (24 C), PVC body, ball check, union at each end, socket connections; Chemtrol “BC series,” GF Plastic Systems, or equal.

2.16
DIAPHRAGM VALVES

A.
Type VB-5.01:  1/2 to 2-1/2 inches (15 to (65 mm); 150 psi (1 035 kPa) gauge WP at 70 F (21 C), PVC body, diaphragm as scheduled, screwed/socket weld/flanged ends as scheduled; Hills-McCanna “510,” Grinnell-Saunders “2400,” or equal.

1.
Distilled Water Service:  Diaphragm material shall be Hills-McCanna “N-7 Special” white neoprene, Grinnell “WS” white natural rubber, or equal.

2.
High-Explosives Service:  Diaphragm material shall be Buna-N.

3.
Lab Waste and Chemical Service:  Diaphragm material shall be Hills-McCanna ”04” teflon faced, Grinnell “Z2” teflon faced, or equal.

B.
Type VB-5.02 (Double-Distilled Water):  Bronze body, tin lined, screwed ends, diaphragm material to be determined with company representative.  Barnstead Still and Sterilizer Co., or equal (no known equal).

2.17
BALL VALVES

Type VB-6.01:  1/2 to 2 inches (15 to 50 mm); 150 psi (1 035 kPa) gauge at 75 F (24 C), PVC body, end entry with union at each end, viton seal rings, teflon seat rings, socket-end connections; Chemtrol “TU series,” GF Plastic Systems, or equal.

2.18
COMPRESSION STOPS

A.
Plumbing Fixtures:  Install a stop valve or compression stop on the water supply lines to permit repairs without shutting off the water mains.

B.
Other Fixtures, Exposed Water Supplies:  Polished chrome-plated stop; Sterling Faucet “82 series,” California Brass “122-LK” for 1/2 or 3/4 inch (15 or 20 mm), Chicago “45-LK” for 1/2 inch (15 mm) or “375-LK” for 3/4 inch (20 mm), or equal loose key handle.

C.
Other Fixtures, (Interior) Concealed Supplies:  Longneck built-in compression stops, with flange; Dick Bros. “3150 LK,” Chicago “1771” for 1/2 or 3/4 inch (15 or 20 mm), California Brass “172” for 1/2 inch (15 mm), or equal loose key handle, for required wall thickness with exposed parts chrome plated.

D.
Stops Adjacent to Hose Faucet:  Locate where required to make stops accessible;  Crane “252,” Walworth “555,” Powell “947,” Brass Cock, or equal.

2.19
PRESSURE-RATED LINE VALVES

A.
Design all pressure-rated gate and globe valves for repacking under pressure when fully opened, and equip with packing suitable for the intended service.  When the valve is fully opened, the back seat shall protect the packing and the stem threads from the fluid.  The pressure-temperature rating of valves shall not be less than the design criteria applicable to all components of the system.

B.
Where composition discs are used, the discs shall be suitable for the intended service.

C.
All valves used in oxygen service shall be degreased, packaged, and tagged as such.

2.20
PIPE JOINT CONNECTION MATERIALS

See part 3 of this section for material call-outs for various installation situations.

2.21
DIELECTRIC INSULATING FITTINGS

Dielectric insulating couplings and flanges shall be F. H. Maloney, Walter C. Vallett, Epco, Capitol Manufacturing, or equal.  Couplings and flanges shall be constructed so that the two pipes being connected are completely insulated from each other with no metal-to-metal contact.  The unions shall have female threaded-end connections.  The flanges shall have threaded connections and shall be made up with complete insulating components consisting of a dielectric gasket, bolt, insulator sleeves, and bolt washers.  Dielectric insulating fittings with solder end connections shall not be used.  All dielectric material shall be suitable and labeled for the service conditions involved.

2.22
PIPE SLEEVES

A.
New Construction:

1.
Walls Below Grade or Floor Slabs on Grade:  Use permanent sleeves of clay or concrete.  Where sleeves cannot be installed, such as connections to floor drains, take precautions to assure that drains or pipes are not in contact with reinforcing steel.

2.
Equipment Room Floors Over Finished Areas and All Floors with Membranes Over Finished Areas:

a.
Use permanent, watertight, cast-iron stack sleeves with integral flashing flange for clamping to membrane and with hub; J. R. Smith “1720,” Wade “W-3630,” or equal.

b.
Use permanent sleeves of schedule 40 galvanized steel pipe, extended 2 inches (50 mm) above finish floor, and with a 2-inch (50-mm)-wide collar to go under membrane, tack welded to sleeve and soldered all around.

c.
For future piping, instead of extending sleeve above floor, terminate with coupling-top flush with finish floor.  Provide a taper-thread, countersunk cleanout plug, with stainless steel, smooth, round access cover plate, secured to plug with countersunk screw; J. R. Smith “4472,” Wade “W-8480-R” with “W-8590-E,” or equal.  If ceiling below is exposed, fill sleeve with plaster plug, flush with underside of slab.

B.
All Other Floor and Wall Locations:  Use temporary, removable sleeves of 24-gauge (0.6-mm) steel or fiberboard; Sperzel “Crete Sleeves,” Conac Corp. “Hole Out” (plastic), Miracle Can Co., Adjusto Crete Manufacturing Co., or equal.

PART 3 - EXECUTION

3.01
PREPARATION

A.
Ream pipe and tube ends.  Remove burrs.  Bevel plain-end ferrous pipe.

B.
Remove scale and dirt on inside and outside before assembly.

C.
Prepare piping connections to equipment with flanges or unions.

3.02
PIPE INSTALLATION

A.
Route piping to maintain the existing or modified gradient, as shown on the drawings, and in accordance with the scheduling and coordination requirements of section 01210.

B.
Install piping to conserve building space and not interfere with use of space.

C.
Group piping whenever practical at common elevations.

D.
Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

E.
Provide clearance for installation of insulation and access to valves and fittings.

F.
Provide access doors where valves and fittings are not exposed.

G.
Slope water piping and arrange to drain at low points.

H.
Establish elevations of buried piping outside the building to ensure not less than [   feet (    m)] of cover.

I.
Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc-rich primer to welding.

J.
Prepare pipe, fittings, supports, and accessories not prefinished, ready for finish painting.  Comply with section 09900 “Painting.”

K.
Establish invert elevations, slopes for drainage to [1/4 in/ft (20 mm/m)] [1/8 in/ft (10 mm/m)] minimum.  Maintain gradients.

L.
Install bell-and-spigot pipe with bell end upstream.

3.03
PIPE JOINT CONNECTIONS

A.
Threaded Pipe:  Use Crane “JC-40,” Rectorseal “5,” or equal, for general-service applications, with temperatures from –50 F to +400 F (–46 C to +204 C), gas pressures to 2600 psi (18.0 MPa) gauge, liquid pressures to 10,000 psi (69.0 MPa) gauge; with nontoxic, nonhardening metal or plastic threads.  Special situations are listed below:

1.
Natural Gas, Oil, Gasoline, Liquefied Petroleum-Gas Piping:  Use John Crane “Plastic Lead Seal 2,” Rectorseal “100W,” or equal.

2.
Chemicals and Corrosive Service Piping:  Use Crane “JC-30,” Rectorseal “7,” or equal.

3.
Teflon Joint-Sealing Tape:  Teflon joint-sealing tape may be used for general-service and chemical-piping applications, –400 F to +500 F (–240 C to +260 C) temperature limits, pipe sizes 1‑1/2 inch (40 mm) or smaller.  Do not apply tape to the first male thread.

B.
Copper Tubing with Solder-Joint Fittings:  Use silver-brazed joints for high-pressure (100 psi or 690 kPa gauge) refrigerant, compressed-air, flammable-liquid, and gas piping, any piping located in or under concrete slabs on grade, condensate piping located in underground conduits and manholes, and for attaching “Brazolet” fittings for any service.

1.
Silver Brazing:  AWS A5.8 alloy class BCUP-5.  Use care in silver brazing to prevent overheating of pipe and fittings.  Disassemble solder type valves before silver brazing and keep bodies cool.

2.
All Other Joints:  95-5 tin/antimony, ASTM B 32 grade 5A.

C.
Steel Pipe and Welding Fittings:

1.
Make joints by oxyacetylene or electric-arc welding continuously around pipe.

2.
Welders shall be qualified in accordance with ASME B31.1.

3.
Silver Brazing Rods:  The use of cadmium-containing brazing rods shall require the Subcontractor to follow the monitoring and control requirements contained in 29 CFR 1910.1027.

D.
Cast-Iron Soil and Rainleader Pipe Up To 5 Feet (2 m) Outside of Building:

1.
Bell and Spigot:  Make joints with caulking lead and a gasket of dry jute.  Use a joint runner so that the lead will finish flush with the bell.  Tightly caulk joints leaving not less than 1 inch (25 mm) of lead in the bells.  Run every joint full at one pouring.

2.
Hub and Plain End:  Clean end gasket before inserting gasket into hub.  Brush lubricant on both gasket and plain end.  Make joint by pushing plain end into gasketed hub, using gasket manufacturer’s compression tool.

3.
Hubless:  Properly align no-hub pipe ends, which shall be cut square.  Slip elastomeric sealing sleeve over joint, and apply corrugated stainless steel sleeve with tightening steel bands over the sealing sleeve.  Tighten steel bands alternately to at least 48 in-lbf (5.4 J) of torque using a torque wrench.

E.
Soil Pipe:

1.
Bell-and-Spigot Joints:  Make joints with braided and glass-cloth-jacketed caulking yarn and caulking lead.  Caulk joints tightly, leaving not less than 1 inch (25 mm) of lead in the bells.  Finish lead flush with bell.

2.
Mechanical Joints:  Tighten all bolts with a torque wrench and make complete installation in accordance with pipe manufacturer’s recommendations.  Use a teflon lubricant seal if recommended.

F.
Polyvinyl Chloride Plastic Pipe:

1.
Threaded Joints:  ASME B1.20.1, cut straight and true with all cuttings and burrs removed and the pipe reamed.  Make joints with teflon pipe-joint compound of a type recommended by the pipe and fitting manufacturer that is suitable for service in which it is to be used.

2.
Flanged Joints:  Flanged joints, when required, may be used to connect to equipment or to other piping materials.  Flanges shall be socket-type molded PVC heavy 150-lb (1 035-kPa) pattern, drilled in accordance with ASME B16.5.

3.
Welded Joints:  Make welded joints with a solvent cement of a type recommended by the fitting manufacturer, suitable for service in which it is to be used.  Perform the welding in accordance with the fitting manufacturer’s recommendations by approved operators skilled in the technique of welding PVC pipe.

4.
Miscellaneous:  Do all cutting with rotary power saw, lathe, or hacksaw.  Cut ends square.  Use miter box when cutting by hand.  When necessary to chuck or clamp pipe or fittings, protect from nicks and scratches by wrapping in canvas or emery paper.  Use strap wrenches throughout the assembly operations.

3.04
DIELECTRIC INSULATING FITTINGS

A.
Provide insulating unions or flanges at all locations scheduled below unless noted otherwise.

B.
Provide a shutoff valve locally, upstream of all dielectric insulating fittings, for ease of repair on these fittings.

C.
Locations requiring insulating couplings or flanges are as follows:

1.
At connection points where copper water lines connect to steel domestic and industrial water heater tanks.

State temperatures and pressures involved.

SERVICE
TEMPERATURE
PRESSURE

DHW



DCW



IHW



ICW



2.
At points in water lines where ferrous and other dissimilar metallic pipes are connected together.  Closed loop, cold, 125 F (52 C) or less, liquid systems such as for chilled water and LCW are exempted from this requirement.

State temperatures and pressures involved.

SERVICE
TEMPERATURE
PRESSURE

DHW



DCW



HW



CW



Check with Utilities Group, and add any of the following items when applicable.

3.
In all metallic water and gas service connections into each building within 5 feet (2 m) of the building wall.  Install adjacent to the shutoff valve or cock and aboveground where possible.

4.
Where underground steel or cast-iron pipe connects to aboveground copper or brass piping, make the transition aboveground in an accessible location.

3.05
CORROSION PROTECTION

A.
Provide corrosion protection for all underground piping as follows:

1.
Pipe:  Cover with Protecto Wrap “230” tape and “1170” primer, Polykin, or equal protective cold-applied coal-tar tape-wrap system.  Tape and primer shall be by the same manufacturer and compatible in this application.  Thoroughly clean the pipe before applying primer and tape.

2.
Valves, Fittings, Joints, and Couplings:  Thoroughly cover with Kop-Coat, Inc. “Bitumastic 50,” Koppers, or equal, heavy-duty protective cold-applied coal-tar coating.

3.
Minimize finished coating exposure to sunlight and effects of weathering to prevent alligatoring or cracking of the coal-tar film.

3.06
VALVE INSTALLATION

A.
Arrange valves to give shut-off and regulating control of piping systems throughout the building.

B.
Valves shall be the full size of the line in which they are installed.

C.
Install valves in neat arrangements with accessibility for maintenance.  Do not install any valve with its stem pointing down.  Globe valves may be installed with stems horizontal, but the preferred position is vertical.  Install all globe and angle valves to close against pressure.

3.07
PIPE SLEEVES

A.
On existing concrete construction, make holes for new piping with power-driven circular cutters.  No pipe sleeves are required.

B.
On new concrete construction, provide pipe sleeves where piping passes through concrete floors, walls, or ceilings.  Extend sleeve for the full thickness of the concrete with 1/2 inch (15 mm) clearance all around pipe for insulation.

C.
On underground pipe penetrations, caulk space between pipes and pipe sleeves with mastic, and make watertight.

D.
On all other floor and wall locations, secure sleeves to forms so they will not become displaced during pouring of concrete.  Fill metal or fiber sleeves on decks with sand.  Remove all sleeves from openings after removal of forms.  Cut-in proper sized holes in concrete to replace sleeves crushed or knocked out of position during concrete pour.  Caulk space around pipe with mastic.

3.08
SEISMIC RESTRAINTS

Provide seismic restraints on all ductwork, piping, and mechanical equipment, with or without vibration isolation, in accordance with SMACNA Guidelines.

3.09
FIELD QUALITY CONTROL

A.
Prior to backfilling and/or pouring concrete, the University will conduct dye testing to confirm and document source and destination of installed piping.

B.
If testing results are at variance with project documents, Subcontractor shall determine and correct the installation problem at no additional cost to the University.  The University will retest upon Subcontractor notification of correction.

C.
Notify the University at least 24 hours in advance of desired time for both the initial testing and any subsequent retesting.

3.10
PIPE SCHEDULE

PIPING SYSTEM
MATERIALS

A.
Domestic Cold Water, 4 Inches (100 mm) or Less (preferred)
Pipe Class C1, Type L with 95-5 tin/antimony solder (copper)

B.
Domestic Cold Water,  4 Inches (100 mm) or Less (where pipe can be damaged)
Pipe Class B1 (brass)

C.
Domestic Cold Water, Larger than 4 Inches (100 mm)
Pipe Class GS1 (galvanized)

D.
Domestic Hot-Water Supply & Return, 4 Inches (100 mm) or Less
Pipe Class C1, Type L with 95-5 tin/antimony solder (copper)

E.
Domestic Hot-Water Supply & Return, 4 Inches (100 mm) or Less (where piping can be damaged)
Pipe Class B1 (brass)

F.
Domestic Hot-Water Supply & Return, Larger than 4 Inches (100 mm)
Pipe Class GS1 (galvanized)

G.
Distilled Water
Pipe Class PVC1 (PVC)

H.
Industrial Cold Water, 4 Inches (100 mm) or Less (preferred)
Pipe Class C1, Type L with 95-5 tin/antimony solder (copper)

I.
Industrial Cold Water,  4 Inches (100 mm) or Less (where pipe can be damaged)
Pipe Class B1 (brass)

J.
Industrial Cold Water, Larger than 4 Inches (100 mm)
Pipe Class GS1 (galvanized)

K.
Industrial Hot-Water Supply & Return, 4 Inches (100 mm) or Less
Pipe Class C1, Type L with 95-5 tin/antimony solder (copper)

L.
Industrial Hot-Water Supply & Return, 4 Inches (100 mm) or Less (where piping can be damaged)
Pipe Class B1 (brass)

M.
Industrial Hot-Water Supply & Return, Larger than 4 Inches (100 mm)
Pipe Class GS1 (galvanized)

N.
Low-Conductivity Water Supply & Return, 2 Inches (50 mm) or Less
Pipe Class PVC4, Schedule 40 and fittings

O.
Low-Conductivity Water Supply & Return, 2 1/2 Inches (75 mm) or Larger
Pipe Class SS2 (stainless steel) and fittings

P.
Sanitary Sewer
Pipe Class CI2 (cast iron hubless)

Q.
Sanitary Sewer Vent
Pipe Class CI2 (cast iron hubless)

R.
Sanitary Sewer Vent
Pipe Class GS2 (galvanized)

S.
Sanitary Force Main, Within Building, Above Floor
Pipe Class GS1 (galvanized)

T.
Sanitary Force Main, Within Building, Buried
Pipe Class CI4 (cast iron)

U.
Laboratory Waste (above floor only)
Pipe Class PVC2 (PVC)

V.
Laboratory Waste (above & below floor)
Pipe Class CI3 (cast iron)

W.
Laboratory Waste Vent
Pipe Class GS2 (galvanized)

X.
Acid Waste
Pipe Class PVC2 (PVC)

Y.
Acid Waste Vent
Pipe Class PVC2 (PVC)

Z.
Storm Sewer
Pipe Class CI2 (cast iron hubless)

AA.
Storm Force Main, Within Building, Above Floor
Pipe Class GS1 (galvanized)

BB.
Storm Force Main, Within Building, Buried
Pipe Class CI4 (cast iron)

CC.
Rainwater Leader
Pipe Class PVC2 (PVC)

DD.
Natural Gas, 5 psi (35 kPa) gauge or Less (low pressure)
Pipe Class BS1 or BS2 (black steel)

EE.
Natural Gas, More than 5 psi (35 kPa) gauge (high pressure)
Pipe Class BS1 or BS2 (black steel)

FF.
Compressed Air, 2 Inches (50 mm) or Less
Pipe Class C1, Type K with silver brazing alloy (copper)

GG.
Compressed Air, 2 1/2 Inches (75 mm) or greater
Pipe Class BS2 (black steel)

HH.
Halon
Pipe Class GS1 (galvanized)

II.
Fuel Oil
Pipe Class BS1 (black steel)

3.11
VALVE SCHEDULE

SERVICE
SIZE
TYPE

CA, DHW, DCW, IHW, ICW, CHW, STM, COND, LCW TRW, TW, at 200 psi (1 380 kPa) gauge nonshock
2 inches (50 mm) or smaller
VB-1.01
Gate Valve
VB-2.01
Globe Valve
VB-3.01
Balance/Shutoff
VB-4.01
Swing Check

DHW, DCW, IHW, ICW, CHW, STM, COND, LCW TRW, TW, at 200 psi (1 380 kPa) gauge nonshock
2-1/2 inches (65 mm) or larger
VB-1.02
Gate Valve

VB-2.02
Globe Valve

VB-3.01
Balance/Shutoff

VB-4.02
Spring-Loaded Check

Corrosive Liquids, Distilled Water, Salt 
Water
1/2 to 2 inches (15 to 50 mm)
VB-4.06
Check Valve

VB-6.01
Ball Valve

VB-5.01
Diaphragm Valve
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