BUILDING NO.
SC#

PROJECT NAME

SECTION 02600

underground piped UTILITY DISTRIBUTION SYSTEMS
This section includes general requirements for designing and/or installing or renovating underground mechanical utility distribution systems.  Materials are specified in Sections 02610 and 02645.

PART 1 - GENERAL

1.01
WORK INCLUDED

A.
Piping for the following systems:

1.
Domestic cold water (HPCW)

2.
Low conductivity water (LCW)

3.
Treated water (TRW)

4.
Cooling tower water (TW)

5.
High-pressure natural gas (HPNG)

6.
Low-pressure natural gas (LPNG)

7.
Fuel oil (FO)

8. Compressed air (CA)

1.02
Related Work

A.
Section 02110 - Site Clearing

B.
Section 02211 - Rough Grading

C.
Section 02218 - Landscape Grading

D.
Section 02222 - Excavation

E.
Section 02223 - Backfilling

F.
Section 02225 - Trenching

G.
Section 02610 - Piped Utility Distribution Piping

H.
Section 02645 - Piped Utility Valves

I.
Section 02646 - Valve Boxes

J.
Section 02650 - Piped Utility System Identification

K.
Section 02655 - Painting Piped Utility Material

L.
Section 02666 - Cathodic Protection

M.
Section 02667 - Corrosion Protection

N.
Section 02668 - Fusion Epoxy Lining and Coating

O.
Section 02675 - Cleaning, Testing, and Disinfecting Piped Utility Systems

P. Section [03001 - Concrete] [03300 - Cast-in-Place Concrete]

1.03
Codes and Standards

Comply with all of the following:

A.
Section 15010, Part 1.05 - Codes and Standards

B.
State of California Code of Regulations CCR​Title​8 Industrial Relations (Cal/OSHA): Ch 4. Division of Industrial Safety:

1.
SubCh 3 - Compressed Air Safety Orders

2.
SubCh 7 - General Industry Safety Orders

C. National Fire Protection Association Installation of Private Fire-Service Mains and Their Appurtenances.

1.04
SUBMITTALS

Comply with all of the following:

A.
Section 15010, Part 1.15 - Review of Materials

B.
Submit certificates, shop drawings, and calculations for utility piping systems and equipment in accordance with section [01210.] [01230.]

C.
Certificates:  Certified qualification test records of welders and welding procedures to demonstrate compliance with [ASME​B31.1] [,] [ASME​B31.3] [,] [ASME​B31.8] [,] [and] [ASME BPVC Sec​ IX].

D. Shop Drawings and Calculations:  Information shall bear stamp of approval of a contractor licensed to perform such work by the State of California.

1.05
[DESIGN] [PERFORMANCE] REQUIREMENTS

If design is not included in the scope of work, use "Performance" requirements.  Otherwise use "Design" requirements.

A.
High Pressure City Water, 200-lb (1​380-kPa) WP:

1.
Piping system designation HPCW

2.
Normal operating pressure range (gauge) 60 to 200 psi (415 to 1380​kPa)

3.
Design working pressure (gauge) 200 psi (1​380​kPa)

4.
Hydrostatic test pressure (gauge) 300 psi (2​070​kPa)

B.
Low Conductivity Cooling Water Piping, l50-lb (1​035-kPa) WP:

1.
Piping system designation LCW

2.
Supply piping designation LCWS

3.
Return piping designation LCWR

4.
Normal operating pressure range (gauge):

LCWS 75 to 130 psi (515​to​900​kPa)

LCWR 3 to 30 psi (20​to​210​kPa)

5.
Design working pressure (gauge) 150 psi (1​035​kPa)

6.
Hydrostatic test pressure (gauge) 225 psi (1​550​kPa)

C.
Cooling Tower Water Piping, l50-lb (1​035-kPa) WP:

1.
Piping system designation TW

2.
Supply piping designation TWS

3.
Return piping designation TWR

4.
Normal operating pressure range (gauge) 25 to 50 psi (170 to 345​kPa)

5.
Design working pressure (gauge) 150 psi (1035 kPa)

6.
Hydrostatic test pressure (gauge) 225 psi (1550 kPa)

D.
Treated Water Piping, 150 lb. (1035 kPa) WP:

1.
Piping System Designation TRW

2.
Supply piping designation TRWS

3.
Supply piping designation TRWR

4.
Normal operating pressure range (gauge):

TRWS 75 to 130 psi (515 to 900 kPa)

TRWR 3 to 30 psi (20 to 210 kPa)

5.
Design working pressure (gauge) 150 psi (1035 kPa)

6.
Hydrostatic test pressure 225 psi (1550 kPa)

E.
Natural Gas Piping, High Pressure:

1.
Piping system designation HPNG

2.
Normal operating pressure range (gauge) 5 to 13 psi (35​to​70​kPa)

3.
Design working pressure (gauge) 150 psi (1​035​kPa)

4. Test pressure 165 psi (1​140​kPa)

F.
Natural Gas Piping, Low Pressure:

1.
Piping system designation LPNG

2.
Normal operating pressure range (gauge) 5-inch (125-mm) WC to 2​psi (14​kPa)

3.
Design working pressure (gauge) 150 psi (1​035​kPa)

4.
Test pressure (gauge) 165 psi (1​140​kPa)

G.
Fuel Oil Piping:

1.
Piping system designation FO

2.
Supply piping designation FOS

3.
Return piping designation FOR

4.
Normal operating pressure range (gauge) 150 psi (1​035​kPa) max.

5.
Design working pressure (gauge) 150 psi (1​035​kPa)

6.
Test pressure (gauge) 225 psi (1​550​kPa)

H.
Compressed Air Piping, 150-lb (1​035-kPa) WP:

1.
Piping system designation CA

2.
Normal operating pressure range (gauge) 95 to 120 psi (655​to​825​kPa)

3.
Design working pressure (gauge) 150 psi (1​035​kPa)

4.
Test pressure (gauge) 165 psi (1​140​kPa)

I.
Laboratory Waste:

1.
Piping system designations

Laboratory waste LW

Laboratory waste vent LWV

2.
Hydrostatic test pressure (gauge) 20-ft. wc (60​kPa)

J.
Sanitary Sewer

1.
Piping system designation SS

2.
Hydrostatic test pressure (gauge) 20-ft. wc (60 kPa)

K.
Storm Drain

1.
Piping system designation SD

2. Hydrostatic test pressure (gauge) 20-ft. wc (60 kPa)

1.06
QUALITY ASSURANCE

A.
Installer:  Subcontractor shall provide evidence satisfactory to the University that the installer of piping systems is regularly engaged in the work of this section with at least [three (3)] [--] years relevant experience.

B.
Welding:

[1.
The Subcontractor is responsible for the quality of welding done by its organization, and shall conduct the required qualification tests to qualify the welding procedures and welders in accordance with [ASME​B31.1] [,] [ASME​B31.3] [,] [ASME​B31.8] [,] [ASME​BPVC​Sec​IX] [,] [and] [level AR-3 of AWS​D10.9].]

******* [OR] *******

[1.
For this project, welding procedures and welders qualified under a previous project within the last three years may be used by the Subcontractor if applicable and suitable.  In such case, submit the applicable certified qualification test records, which shall comply with and conform to [ASME​B31.1] [,] [ASME​B31.3] [,] [and] [ASME​B31.8] [,] [ASME BPVC​Sec​IX] [,] [and] [level AR-3 of AWS​D10.9] to the University for approval.]

2.
Welding of PVC piping and fittings shall be performed in accordance with the fitting manufacturer's recommendations by approved operators skilled in the technique of welding PVC pipe.

C. Regulatory Requirements:  Conform to and comply with the listed CCR title​ 8 requirements during fabrication and installation of piped utility systems.

1.07
DELIVERY, STORAGE, AND HANDLING

A.
Protect all piped utility system materials and equipment against moisture, dirt, and  damage.

B. Cover all materials and equipment vulnerable to damage, and all vehicles, equipment, fixtures, materials, and like items adjacent to the work, with a clean, waterproof covering material that is firmly secured in place.

1.08
PROJECT CONDITIONS

A.
Examine the site and/or premises to compare with the drawings and specifications, and determine the conditions under which the work will be performed.  Examine and be responsible for all conditions that may affect the work.  No allowance will subsequently be made for extra expense due to failure to discover conditions that affect this work.

B.
The existing utility lines and other structures are shown on the drawings in their approximate location.  Exercise diligence to avoid damage to those lines.  The Subcontractor shall be responsible for their repair if they are damaged, at no additional cost to the University.

C.
Determine exact locations, distances, levels, and grades on the job site.

D.
Do not fabricate piping work until all heights and clearances have been checked against new and existing conditions.

E.
Should it be found necessary to deviate from the plans or specifications for rearrangement of any work, secure University approval for the proposed changes before the work is started.

E. Prior to installing any work, coordinate all work with other trades to discover and solve possible conflicts.

PART 2 - PRODUCTS

Refer to Sections 02610 and 02645 for materials.

PART 3 - EXECUTION

3.01
GENERAL

A.
Have on hand all installation manuals, brochures, and procedures for the equipment and materials concerned.

1.
Follow manufacturer's instructions, where such are provided, in all cases that cover points not shown on the drawings or specified herein.

2.
Manufacturer's instructions do not take precedence over the drawings and specifications.

3.
Where manufacturer's instructions are in conflict with the drawings and specifications, submit the conflicting instructions to the University for clarification before performing the work.

B.
Cut, remove, modify, or patch existing or new construction or equipment only as noted on the drawings or as specified by the University.

C.
Do not cut structural members without written permission from the University.

C. Any damage to existing premises or new improvements as a result of this installation shall be restored to original condition at the Subcontractor's expense to the satisfaction of the University.

3.02
TIE-INS TO EXISTING UTILITIES

A.
Under no circumstances shall existing lines or utilities be broken into without prior approval of the University.  Submit the request for this approval to the University in accordance with section [01010] [,] [01011] [,] and state the maximum duration of shutdown.

B.
Schedule all outages for utility tie-in work well in advance, secure University approval for the schedule, and give written notice to the University at least 14 days in advance of the desired shutdown.

C.
All tie-ins shall be planned and executed to be completed with affected portions of the utility back in service at the end of the normal day shift.   Deviations from this requirement will be allowed only with prior written approval of the University.

D.
In preparation for tie-ins to the utility systems, the University will drain and/or blow the existing piping prior to start of tie-in work by the Subcontractor.  In all cases, the University will close the appropriate valves to isolate the area of work.

D. Immediately after completion of the tie-in work to the existing piping systems including testing, fill the lines, check connections for leaks, and put the systems in operation in accordance with section 02675.

F.
Tapping into pipe of equal sizes is not allowed.

3.03
CLOSING OF UNINSPECTED WORK

A.
No work shall be covered up or enclosed until it has been inspected, tested, and approved by the University.

B. Any work enclosed or covered up before such inspection and tests shall be uncovered at no additional expense to the University.

3.04
PIPING FABRICATION AND INSTALLATION, GENERAL

A.
Except where otherwise specified herein or shown on the drawings, piping fabrication and installation shall be in accordance with [ASME​B31.1, Power Piping] [,] [ASME​B31.3, Process Piping] [,] [and] [ASME​B31.8, Gas Transmission & Distribution Piping].

B.
Carefully inspect all piping materials before fabrication or installation.  Remove any defective materials, or materials not meeting specifications, from the LBL site.

C.
Clean all pipes, fittings, and accessories of chips, dirt, rust, scale, and foreign matter before installation.  Protect and properly cap all open ends of pipe, fittings, and valves during shipping, storage, handling, and installation.

D.
Cut pipe accurately to measurements established in the field or shown on the drawings.  Ream all pipes to remove burrs.  Install piping true to line, grade, and elevation as shown on the drawings.  Work piping into place without springing or forcing.  Subcontractor may be required to disconnect piping to demonstrate that no strain exists.

E.
Use fittings to make all changes in direction and size unless otherwise shown on the drawings.

E. Carefully drain all existing lines that are noted on the drawings as abandoned.  Control drainage so that no damage to trenches and adjacent structures occurs.  Purge flammable gas or liquid lines with nitrogen to maintain an inert gas atmosphere inside the piping during welding.  Close the ends with permanent caps or plugs as shown on the drawings.  Abandoned lines shall be left in place unless shown otherwise on the drawings.

3.05
FIRE SPRINKLER SYSTEM PIPING INSTALLATION

A.
Fire Sprinkler System Supply Piping:

1.
Piping materials and installation shall be in accordance NFPA​24.

2.
In some cases, high pressure city water (HPCW) and fire sprinkler supply (FP) are combined into one supply line, in which case HPCW for building domestic service shall be taken off the supply main underground ahead of the sprinkler riser.

B. Fire Sprinkler System Piping for Exterior Sprinkler Systems:  Piping materials and installation shall be in accordance with NFPA​13, NFPA​15, NFPA​24, and NFPA​214.

3.06
UNDERGROUND PIPING INSTALLATION

A.
Excavation, trenching, and backfilling for underground piping shall be as specified in section 02225 "Trenching" and as shown on the drawings.

B.
Shore trenches where trench depth exceeds 5 feet (1.5​m), or where otherwise required to prevent cave-in, in accordance with section [01210.] [01230.]  In addition, install shoring to prevent adjacent structures from settling and to prevent existing piping with ring or caulked joints from moving or blowing out.

C.
The minimum cover to top of pipe shall be 3'-0" unless otherwise stated on the drawing.

D.
Lay piping on a bed of the specified sand, at least 6 inches (75​mm) thick, on firm undisturbed earth.  Remove loose rock, clods, and debris from the trench before placing bedding sand, and before laying any pipe.

1.
Make up the piping with the pipe barrel bearing evenly along its full length on the sand bed on the bottom of the trench.

2.
For steel or other rigid joint piping, excavate holes under joints and connections for access for making up, welding, testing, and wrapping joints.

3.
Do not allow couplings and hubs of any pipe or fittings to rest on, or settle down to, original trench bottom.  Provide adequate couplings or hub holes for this purpose and also for checking joints for leaks during testing.

E.
Thoroughly clean​out each section of pipe and fitting before lowering into the trench.  Clean each pipe or fitting by swabbing-out, brushing-out, blowing-out with compressed air, washing-out with water, or by any combination of these methods necessary to remove all foreign matter.

F.
If cleaned pipe sections and fittings cannot be placed in the trench without getting dirt into the open ends, tie tightly-woven canvas or other type of approved cover over the ends of the pipes and fittings until they have been lowered into position in the trench.  After removal of the covers in the trench, completely remove foreign matter from the pipe ends and fittings.

G.
Do not lower any pipe or fitting into a trench that contains water.

1.
Pump water from wet trenches, and keep the trenches dry until the joints have been completed and the open ends of the pipes have been closed with watertight plugs or bulkheads.

2.
Whenever pipe laying is discontinued on any job for short periods or whenever work is stopped at the end of the day, close the open ends of the pipe with watertight plugs or bulkheads.  Do not remove the plug or bulkhead unless the trench is dry.

3.
Keep the trench dry at all times.

H.
Assemble lengths of ductile iron and galvanized pipe that are joined by couplings, "Tyton" locking joints, "field-lok gasket," or equal joints, such that centerline of two pipes being joined do not form an angle exceeding 2 degrees in any plane.  In addition, the angle formed in the vertical plane shall not exceed 1-1/2​degrees.

I.
Thrust Restraint:


1.
Provide concrete thrust blocks for bell and spigot type PVC, for ductile iron piping, couplings, hub and spigot piping, or other piping requiring anchoring as detailed on the drawings and where required to restrain force developed in pipeline tees, plugs, caps, bends and other locations where unbalanced forces exist due to hydrostatic testing and normal operating pressure.  Pour and set concrete thrust blocks before pressure testing in accordance with sections [section 03001] [sections 03100, 03200, and 03300].

2.
Thrust Ties:


A.
Steel Pipe:  Attach with fabricated lugs.

B.
Ductile Iron Pipe:  Attach with socket clamps against a grooved joint coupling or flange.

C.
Flanged Coupling Adapters:  For exposed installations, install manufacturers anchor studs through the coupling sleeve.

J.
Provide cathodic protection as detailed on the drawings and in accordance with section 02666. Provide corrosion protection as detailed on the drawings and in accordance with Section 02667.
K.
Wrap or coat black and galvanized piping, cast iron valves and fittings, and all other steel and iron work underground in accordance with section 02667.

L.
Ductile Cast Iron Pipe:

1.
Install ductile iron pipe in accordance with the manufacturer's guide for "Tyton" locking joints, “Field-Lok” gaskets and AWWA​C600.  Verify that pipe is seated in bell in accordance with manufacturer's recommendations.  On cut lengths, take steps necessary to apply the rings for gauging seating.

2.
For application in making joints, use a nontoxic, vegetable-soap lubricant recommended by the pipe and/or joint manufacturer.  Do not use mineral or petroleum-base oils or grease as a lubricant.

M.
Socket-Cemented PVC Piping:

1.
Lay polyvinyl chloride (PVC) piping on a bed of sand, at least 6​inches (75​mm) thick, on firm undisturbed earth as specified in Par. 3.06.C. and as follows:

a.
Provide coupling holes for access for joint makeup and for testing for leaks.

b.
Backfill piping with sand to at least 6 inches (150​mm) over the top of the pipe.

c.
Polyvinyl chloride pipe joints shall be solvent-cemented, socket-type joints made up as specified.

2.
Due to the high coefficient of expansion of rigid polyvinyl chloride, protect the PVC pipe from the sun until immediately before installation.  Do not install PVC piping when the ambient temperature is above 80_F (27_C).

3.
Assemble and install all polyvinyl chloride piping in accordance with the manufacturer's specifications and recommendations.  The responsibility for proper execution of the work and compliance with these specifications shall rest with the Subcontractor.

N.
Rubber-Ring Joint PVC Piping:

1.
Install polyvinyl chloride (PVC) piping in accordance with the latest edition of the manufacturer's installation manual, Par. 3.06.C. and as follows:

a.
Provide coupling holes for access for joint makeup and for testing for leaks.

b.
Backfill piping with sand to at least 6 inches (150​mm) over the top of the pipe.

2.
Joints shall be bell and spigot or coupling type with rubber-ring gaskets and hub end or mechanical-joint type cast-iron fittings.

3.
For making joints, use only the lubricant recommended by the pipe manufacturer.

O.
Tracer Wire:

1.
To aid in future underground pipe location, socket-cemented PVC and rubber-ring joint PVC piping, install with a tracer wire taped to the top of the pipe.

2.
The tracer wire shall be installed on top of the buried utility crown.

3.
The tracer wire shall be positively attached to the buried utilities by tape every 6 feet for straight run of utility and at all changes of direction.  Tape shall be Polyken “930-35,” Protecto-Wrap “310”, or equal.

4.
The ends of the tracer wire shall be exposed above the finished grade.

5.
Tracer wire shall be continuous between valves and structures.  Tracer wire shall extend the entire length of buried pipe.

6.
Tracer wire shall be No. 10 AWG, copper wire with TW insulation suitable for underground service.

7.
Tracer wire shall be exposed under valve cover.  A 24” coil of wire shall be left at each end.

8.
Where the buried utility connects to the existing metallic utility, tracer wire shall be brought to the surface and coiled in a precast concrete box with cast iron cover marked “Water,” similar to a valve cover.

9.
Tracer wire shall be tested for continuity at the completion of the work prior to acceptance of the work.

10.
Extend wire into valve boxes and terminate with a wire connector.  Terminate wire from lines extending from mains to fire risers or building services 12” (300mm) above grade and cap with a wire connector.

3.07
WELDING

A.
Except as otherwise specified herein or shown on the drawings, welding of pipe joints, fabricated couplings, and stress relieving shall meet the requirements of [ASME​B31.1, Power Piping] [,] [ASME​B31.3, Process Piping] [,] [and] [ASME​B31.8, Gas Transmission & Distribution Piping].

1.
Weld carbon steel and stainless steel pipe joints in all cases, except where otherwise specified or shown on the drawings.

2.
Exceptions shall be submitted and receive written University approval before other joints are made.

B.
Weld procedure shall be in accordance with [ASME​B31.1] [,] [ASME​B31.3] [,] [ASME​B31.8], and ASME BPVC Sec​IX.

1.
Weld procedure shall control access to the root for full penetration to the root without drop-through.

2.
Do not use block welding, backing rings, or consumable inserts except where specifically approved in writing in advance of welding.

3.
Welds shall be full penetration, free from undercuts greater than 1/32 inch (1​mm), overlaps, ridges, valleys, drop-through, or necking.

4.
Remove slag and flux before laying down the next successive weld bead.  Remove weld defects, such as cracks or blow holes, by grinding to sound material before depositing the next successive bead.

C.
Prepare base metal for welding in accordance with [ASME​B31.1] [,] [ASME​B31.3] [,] [and] [ASME​B31.8].

1.
Thermal cutting, such as oxygen or arc cutting, is acceptable only if the cut is reasonably smooth and true, and if all slag is removed from the flame-cut surface by grinding to bright material.

2.
Control weld preparation geometry to assure adequate access to the root for full penetration.  Root access shall not be reduced below that for the qualifying weld.

3.
Weld fit-up gap and mismatch shall not exceed 1/8 of the thickness to be welded.

4.
All welding surfaces shall be free of paint, galvanizing, oil, rust, scale, or other material detrimental to welding.

D.
Weld carbon steel piping joints by the shielded metal-arc method using welding electrodes conforming to and complying with AWS​A5.l, class​E6010, dc reverse polarity, or AWS​A5.5, class​E7010-Al, dc reverse polarity.  Other welding methods and electrodes shall be submitted and receive University approval before being used.

E.
Where welded connections are made to existing natural gas (HPNG and LPNG) piping, isolate the entire section of the existing line by tightly-closed block valves and purge with nitrogen to maintain an inert gas atmosphere in the piping at all times.

1. The University will operate system valves and purge lines with nitrogen, unless otherwise specified.

2. Monitor the nitrogen-blanketed line with an approved meter to assure absence of hydrocarbons.

3. The monitoring device shall be checked and calibrated by a qualified testing laboratory immediately prior to use.

4. Monitor at frequent intervals during welding operations.

3.08
WELDED FITTINGS AND CONNECTIONS

A.
Make all black steel and stainless steel 45- and 90-degree turns, tee connections, and size changes, including service connections and connections to existing piping, with forged steel butt-welded fittings, except tees with side outlets one-half the size of the run or smaller may be made with forged steel reinforced welding outlet (Weldolet) or by direct cut-in as shown on the drawings.

B.
Reinforce joints made by cut-in according to [ASME​B31.1] [,] [ASME​B31.3] [,] [and] [ASME​B31.8].

C.
Take particular care on epoxy-lined and coated steel piping to provide complete welding penetrations of all welded joints.  Grind piping to provide a smooth, continuous surface for the coating.

3.09
FLANGED JOINTS

A.
All flanged joints shall be faced true and shall be made-up square and tight.

B.
Flanged facing shall be raised face, except as follows:

1.
Where either flange is bronze, brass, PVC, FRP, galvanized steel or 150-lb (1035-kPa) cast iron (flanged fitting or valve), flange facing shall be flat faced.

2.
Where the flanged fitting or spool piece is epoxy-lined and coated, and the flange will be underground, the flange facing shall be flat faced.

3.
Where the spool piece is galvanized after fabrication, the flange facing shall be flat faced.

C.
Nuts, bolts, washers, and spot faces of flanges on valves, spool pieces, and adapters shall be bare metal at the time bolts are torqued to ensure electrical continuity of metal to joint, except on insulating flanges.

3.10
THREADED JOINTS FOR METAL and PVC PIPE

A.
Pipe threads shall conform to and comply with ASME B1.20.1.

1.
Imperfect thread at start shall be chamfered 45-degrees to depth of thread root.

2.
Remove burrs from threading.

B.
Use Teflon joint-sealing tape on all pipe joints.

3.11
SOLDERED AND BRAZED JOINTS

A.
Joints shall be thoroughly cleaned, treated with approved flux, and heated uniformly to provide full penetration of solder.

1.
All tubing shall be true to round before operations are started.

2.
Do not overheat joints during joining operations.

3.
Insert tubing fully into bore of fittings.

B.
Copper and bronze socket-type joints, unless otherwise specified, for water service (HPCW, LCW, TRW, TW, and like services) shall be made with lead-free solder, 95-5 tin antimony is not allowed.  Use 95% tin, 4% copper, 0.5% silver for soft solder or use silver brazen.

C.
Copper and bronze socket-type joints for compressed air (CA) and Fuel oil (FO) shall be made with silver brazing alloys having melting points above 1000(F (538(C).

3.12
POLYVINYL CHLORIDE PIPING INSTALLATION

A.
Assemble and install polyvinyl chloride piping in accordance with the manufacturer's specifications and recommendations.  The responsibility for proper execution of the work and compliance with these specifications shall rest with the Subcontractor.

1.
Cut PVC piping with a rotary power saw, lathe, or hacksaw.  Cut ends square.

2.
When necessary to chuck or clamp pipe or fittings, protect from nicks and scratches by wrapping in canvas or emery paper.

3.
Use strap wrenches throughout the assembly operation.

B.
All PVC pipe joints, except those specified to be rubber-ring joint type, in underground systems and elsewhere as specified, shall be solvent socket-welded type.

1.
Use flanged joints at valves and where shown on the drawings, and socket-weld to the pipe.

2.
Make welded joints with solvent cement of a type recommended by the fitting manufacturer, suitable for service in which it is to be used.

3.
For schedule 80 pipe and fittings, use only solvent cement specifically labeled for that use.  

4.
For schedule 40 pipe and fittings, use only solvent cement specifically labeled for that use.  

3.13
SOCKET-WELDED ABS PIPING INSTALLATION

A.
Install ABS piping in accordance with the latest edition of the manufacturer's installation manual.

B.
Fittings, couplings, and flanges shall be same material as pipe, conforming to and complying with ASTMD-3965 requirements.

C.
Use only solvent cement approved by pipe manufacturers.

D.
Due to the high coefficient of expansion of ABS piping, do not install piping in a temperature above 80(F (27(C).

E.
Make all connections to other types of pipe with flanged joints.

3.14
VALVE INSTALLATION

A.
Install valves in accordance with the manufacturer's recommendations, or otherwise as specified or shown on the drawings.

B.
Install valves with their stems above the horizontal, except when shown otherwise on the drawings.

C.
Re-lubricate all gear operators for plug valves, butterfly valves, and ball valves after installation using the lubricant recommended by the manufacturer.

D.
Valves shall not be installed left-handed.

3.15
PIPE PENETRATIONS THROUGH STRUCTURES

A.
Electrically insulate all piping passing through concrete valve boxes from the structure and make watertight.  Seal the opening between pipe and sleeve with mastic or other dielectric sealant as shown on the drawings.

B.
Electrically insulate all mechanical utility service piping entering buildings through foundations, floors, walls, and like assemblies from the structure and make watertight underground and weather-tight aboveground.  Sleeve and sealant materials, details, and like items, shall be as shown on the drawings and as specified.

C.
Where exposed pipes penetrate into occupied spaces, fit pipes passing through floors, walls, or ceilings with chromium-plated steel plates having screw or spring clamping device and concealed hinge.  Plates may be omitted in pipe tunnels, crawl spaces, manholes, and other areas specifically indicated on the drawings.
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