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SECTION 15060 ‑ PIPES AND PIPE FITTINGS
PART 1 ‑ GENERAL

1.01 RELATED DOCUMENTS:


A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this Section.

1.02 DESCRIPTION OF WORK:


A.
Extent of pipes and pipe fittings required by this Section is indicated on drawings and/or specified in other Division 15 sections.  Types of pipes and pipe fittings specified in this Section include the following:



1.
Steel Pipes.



2.
Copper Tube.



3.
Cast Iron Soil Pipe.



4.
Grooved Piping Products.



5.
Miscellaneous Piping Materials/Products.

1.03 QUALITY ASSURANCE:


A.
Manufacturer's Qualifications:  Firms regularly engaged in manufacture of pipes and pipe fittings of types and sizes required, whose products have been in satisfactory use in similar service for not less than five years.


B.
Welding:  Qualify welding procedures, welders and operators in accordance with ASME B31.1, or ASME B31.9, as applicable, for shop and project site welding of piping work or certify welding of piping work using Standard Procedure Specifications By, and welders tested under supervision of, National Certified Pipe Welding Bureau (NCPWB).

1.04 SUBMITTALS:


A.
Product Data:  Submit manufacturer's technical product data, installation instructions, and dimensioned drawings for each type of pipe fitting.  Submit piping schedule showing manufacturer, pipe or tube weight, fitting type, and joint type for each piping system.


B.
Welding Certifications:  Submit reports as required for piping work.


C.
Brazing Certifications:  Submit reports as required for piping work.


D.
Maintenance Data:  Submit maintenance data and parts lists for each type of mechanical fitting.  Include this data, product data, and certifications in maintenance manuals.

1.05 DELIVERY, STORAGE, AND HANDLING:


A.
Provide factory‑applied plastic end‑caps on each length of pipe and tube.  Maintain end‑caps through shipping, storage and handling as required to prevent pipe‑end damage and eliminate dirt and moisture from inside of pipe and tube.

PART 2 ‑ PRODUCTS

2.01 STEEL PIPES AND PIPE FITTINGS:


A.
Black Steel Pipe:  ASTM A 53, A 106 or A 120;  except comply with ASTM A 53 OR A 106 where close coiling or bending is required. Piping shall be cleaned and have two coats of rustoleum; after installation, touch up as required at any location that has painting removed as a result of installation.


B.
Galvanized Steel Pipe:  ASTM A 53 or A 120;  except comply with ASTM A 53 where close coiling or bending is required.


C.
Seamless Steel Pipe:  ASTM A 53, A 106, or A 120;  except comply with ASTM A 53 or A 106 where close coiling or bending is required.


D.
Galvanized Seamless Steel Pipe:  ASTM A 53, or A 120;  except comply with ASTM A 53 where close coiling or bending is required.


E.
Electric‑Resistance‑Welded Steel Pipe:  ASTM A 135.


F.
Cast‑Iron Flanged Fittings:  ANSI B16.1, including bolting.


G.
Cast‑Iron Threaded fittings:  ANSI B16.4.


H.
Malleable‑Iron Threaded Fittings:  ANSI B16.3; plain or galvanized as indicated.


I.
Malleable‑Iron Threaded Unions:  ANSI B16.39; plain or galvanized as indicated.


J.
Threaded Pipe Plugs:  ANSI B16.14.


K.
Steel Flanges/Fittings:  ANSI B16.5, including bolting and gasketing of the following material group, end connection and facing, except as otherwise indicated.


L.
Forged‑Steel Socket‑Welding and Threaded Fittings:  ANSI B.16.11, except MSS SP‑79 for threaded reducer inserts;  rated to match of connected pipe.


M.
Wrought‑Steel Buttwelding Fittings:  ANSI B16.9, except ANSI B16.28 for short‑radius elbows and returns;  rated to match connected pipe.


N.
Cast‑Iron Threaded Drainage Fittings:  ANSI B16.12.


O.
Forged Branch‑connection Fittings:  Comply with installation requirements.


P.
Pipe Nipples:  Fabricated from same pipe as used for connected pipe;  except do not use less than Schedule 80 pipe where length remaining unthreaded is less than 1‑1/2" (40mm), and where pipe size is less than 1‑1/2" (40mm) and do not thread nipples full length (no close‑nipples).

2.02 COPPER TUBE AND FITTINGS:


A.
Copper Tube:  ASTM B 88;  Type (wall thickness) as indicated for each service;  hard‑drawn temper, except as otherwise indicated.


B.
DWV Copper Tube:  ASTM B 306.


C.
Cast‑Copper Solder‑Joint Fittings:  ANSI B16.18.


D.
Wrought‑copper Solder‑Joint Fittings:  ANSI B16.22.


E.
Cast‑copper Solder‑Joint Drainage Fittings:  ANSI B16.23.


F.
Wrought‑Copper Solder‑Joint Drainage Fittings:  ANSI B16.29


G.
Cast‑Copper Flared Tube Fittings:  ANSI B16.26


H.
Bronze Pipe Flanges/Fittings:  ANSI B16.24


I.
Copper‑Tube Unions:  As recommended by manufacturer.

2.03 CAST‑IRON SOIL PIPES AND PIPE FITTINGS:


A.
Hubless Cast‑Iron Soil Pipe:  FS WW‑P‑401


B.
Cast‑Iron Hub‑and Spigot Soil Pipe:  ASTM A 74.


C.
Hubless Cast‑Iron Soil Pipe Fittings:  Neoprene gasket complying with ASTM C 564 and stainless steel clamp holding band.


D.
Cast‑Iron Hub‑and‑spigot Soil Pipe Fittings:  match soil pipe units;  comply with same standards (ASTM A 74).


E.
Compression Gaskets:  ASTM C 564.

2.04 GROOVED PIPING PRODUCTS:


A.
Mechanical grooved pipe couplings and fittings may be used for piping systems having operating conditions not exceeding 230oF (110°C) excluding steam piping and any other service not recommended by manufacturer, in lieu of welded, flanged, or threaded methods, and may also be used as unions, seismic joints, flexible connections, expansion joints, expansion compensators, or vibration reducers.


B.
Coupling Housings:  Malleable iron conforming to ASTM A 47 or ductile iron conforming to ASTM A 536.  Housings shall be grooved mechanical type, which engage grooved or shouldered pipe ends, encasing an elastomeric gasket which bridges pipe ends to create seal.  Cast in two or more parts, secure together during assembly with nut and bolts.  Permit degree of contraction and expansion as specified in manufacturer's latest published literature.


C.
Gaskets:  Mechanical grooved coupling design, pressure responsive so that internal pressure serves to increase seal's tightness, constructed of elastomers having properties as designated by ASTM D 2000.



1.
Water Services:  EDPM Grade E, with green color code identification.



2.
Other Services:  As recommended by manufacturer.


D.
Bolts and Nuts:  Heat‑treated carbon steel, ASTM A 183, minimum tensile 110,000 psi.  Provide tamper resistant nuts for exposed locations.


E.
Branch Stub‑Ins:  Upper housing with full locating collar for rigid positioning engaging machine‑cut hole in pipe, encasing elastomeric gasket conforming to pipe outside diameter around hole, and lower housing with positioning lugs, secured together during assembly with nuts and bolts.


F.
Fittings:  Grooved or shouldered end design to accept grooved mechanical couplings.



1.
Malleable Iron:  ASTM A 47.



2.
Ductile Iron:  ASTM A 536.



3.
Fabricated Steel:  ASTM A 53, Type F for 3/4" (20mm) to 1"(25mm);  Type E or S, Grade B for 2" (50mm) to 20"(500mm).



4.
Steel:  ASTM A 234.


G.
Flanges:  Conform to Class 125 cast iron and class 150 steel bolt hole alignment.



1.
Malleable Iron:  ASTM A 47.



2.
Ductile Iron:  ASTM A 536.


H.
Grooves:  Square cut for standard steel, roll grooved for lightweight steel.  


I.
Acceptable Manufacturers:  ITT Grinnell Corp., Gruvlok, and Victaulic Co., of America.

2.05 MISCELLANEOUS PIPING MATERIALS/PRODUCTS:


A.
Welding Materials:  Comply with Section II, Part C ASME Boiler and Pressure Vessel, and with Code for welding materials.


B.
Soldering Materials:  Tin‑Antimony Solder ASTM B 32, Grade 95TA; or Silver‑Lead Solder,  ASTM B 32, Grade 96TS.


C.
Brazing Materials:  Comply with SFA‑5.8 and with code for brazing filler metal materials.


D.
Gaskets for Flanged Joints:  ANSI B16.21;  full‑faced for cast‑iron flanges;  raised‑face for steel flanges;  unless otherwise indicated.

PART 3 ‑ EXECUTION

3.01 INSTALLATION:


A.
Install each run with minimum joints and couplings, but with adequate and accessible unions for disassembly and maintenance/replacement of valves and equipment.  Comply with ANSI B31 Code for Pressure Piping.


B.
Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to drain) and avoid diagonal runs wherever possible.  Orient horizontal runs parallel with walls and column lines.  Locate runs as shown or described by diagrams, details and notations or, if not otherwise indicated, run piping in shortest route which does not obstruct usable space



or block access for servicing building and its equipment.  Hold piping close to walls, overhead construction, columns and other structural and permanent‑enclosure elements of building.  Where possible, locate insulated piping for 1" clearance outside insulation.  Run piping mains 6" or more from fire rated walls to facilitate inspection.


C.
Do not run piping through transformer vaults and other electrical or electronic equipment spaces and enclosures unless unavoidable.  Install drip pan under piping that must be run through electrical spaces.  Do not run piping above electrical panels as specified by NEC.

3.02 PIPING SYSTEM JOINTS:


A.
Thread pipe in accordance with ANSI B.21;  cut threads full and clean using sharp dies.  Ream threaded ends to remove burrs and restore full inside diameter.  Apply pipe joint compound, or pipe joint tape (Teflon) where recommended by pipe/fitting manufacturer, on male threads at each joint.  Do not thread thin wall pipe.


B.
Solder copper tube and fitting joints where indicated, in accordance with recognized industry practice.  Cut tube ends squarely, ream to full inside diameter, and clean outside of tube ends and inside of fittings.  Apply solder flux to joint areas of both tubes and fittings.  Insert tube full depth into fitting, and solder in manner which will draw solder full depth and circumference of joint.  Wipe excess solder from joint before it hardens. No runs or puddling of solder on pipe or fittings.


C.
Weld pipe joints in accordance with recognized industry practice.  Do not weld‑out piping system imperfections by tack‑welding procedures;  refabricate to comply with requirements. 


D.
AT installer’s option, iinstall cast-copper-alloy fittings wherever branch pipe of size smaller than main pipe is indicated; or install wrought-copper fittings.  Mechanically formed tee’s are not acceptable (T-Drill).


E.
At Installer's option, install forged branch‑connection fittings wherever branch pipe of size smaller than main pipe is indicated;  or install regular "T" fitting.  Mechanically formed Tee's are not acceptable (T‑Drill).


F.
Lead Joint Installation:  Tightly pack joint with joint packing material.  Do not permit packing to enter bore of finished joint. Clean joint after packing.  Fill remaining joint space with one pouring of lead to indicated minimum depth measured from face of bell.  After lead has cooled, caulk joint tightly by use of hammer and caulking iron.

3.03 CLEANING, FLUSHING, INSPECTING:


A.
Clean exterior surfaces of installed piping systems of superfluous materials, and prepare for application of specified coatings.  Inspect each run of each system for completion of joints, supports and accessory items.  Inspect pressure piping in accordance with procedures of ASME B31.  Disinfect water mains and water service piping in accordance with AWWA C601. A protective coating shall be applied within 24 hours after installation to all unprotected piping surfaces. Surfaces rendered unprotected by installation methods, cutting, threading or handling shall have a protective coating applied.

3.04 PIPING TESTS:


A.
Test pressure piping in accordance with ASME B31.


B.
Provide temporary equipment for testing, including pump and gauges.  Test piping system before insulation is installed wherever feasible, and remove control devices before testing.  Test each natural section of each piping system independently but do not use piping system valves to isolate section where test pressure exceeds valve pressure rating.  Test each piping system for two hours at 150% of operating pressure indicated, but not less than 25 psi (.12 kpa) test pressure.  Test fails if leakage is observed or if pressure drop exceeds 5% of test pressure.


C.
Repair piping systems sections by disassembly and re‑installation, using new materials.  Do not use chemicals, stop‑leak compounds, mastics, or other temporary repair methods.


D.
Pipe for the purpose of conveying liquid will be tested only after all air has been removed, and the contents of the piping is 100% liquid. Air shall be successfully removed by whatever means necessary prior to test pressures being applied. The successfully removal of the air shall be demonstrated to the INSPECTING AUTHORITY who shall witness all testing. A complete record shall be kept of all testing. Necessary safety precautions shall be observed at all times, and only qualified persons shall conduct piping test. The contractor shall be responsible for any damage resulting in the failure of piping during testing. Final acceptance of piping shall not occur prior to final acceptance of the project as previously described. The contractor shall be responsible for the protection and care of all piping through the construction period. Piping that becomes damaged or disturbed shall be repaired and retested prior to continued use.


E.
Piping that fails testing shall ne retested after repairs are complete. Piping tested in sections will require re-testing as a complete system. Piping systems shall be re-tested if leaking occurs after the initial testing is successfully completed.


F.
Drain test water from piping systems after testing and repair work has been completed.


END OF SECTION 15060

____________________________________________________________________________

PIPES AND PIPE FITTINGS









15060 -


