SECTION 02667


CORROSION PROTECTION


PART 1 - GENERAL


1.01	work included


A.	Coating and wrapping of piping, valves, and components used in piped utility distribution systems


B.	Holiday-detection testing and repair of mastic coatings and tape wrappings of underground piping


C.	Hot-dip galvanizing of fabricated spool pieces


1.02	RELATED WORK


A.	Section 02600 - Utility Distribution Systems


B.	Section 02610 - Utility Distribution Piping


C.	Section 02645 - Utility Valves


D.	Section 02650 - Utility System Identification


E.	Section 02655 - Painting Piped Utility Material


F.	Section 02666 - Cathodic Protection


G.	Section 02668 - Fusion Epoxy Lining and Coating


H.	Section 15992 - Cleaning, Testing, and Disinfecting Piping Systems


1.03	CODES AND STANDARDS


Comply with all of the following:


A.	Section 15010, Part 1.05 - Codes and Standards


B.	American Hot-Dip Galvanizers Association, Inc. (AHDGA)


1.	AHDGA Galvanizing Technical Manual: Selected Specifications


C.	American Water Works Association (AWWA)


1.	AWWA C105 Polyethylene Encasement for Gray and Ductile Cast Iron Piping for Water and Other Liquids


D.	American Society for Testing and Materials ASTM A 123 Zinc (Hot-Galvanized) Coatings on Products


1.04	SUBMITTALS


Comply with all of the following:


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


PART 2 - PRODUCTS


2.01	ELECTRICAL HOLIDAY DETECTOR


The holiday detector shall be equipped with an audible bell signal that is responsive to a spark jumping between the electrode and the metal structure; Tinker and Rasor "AP," KD Company, or equal.


2.02	COATING


A.	Acceptable Coating Processes:


1.	Polyethylene or Polypropylene Extrusion:  "Encoat Extruded Coating" process by Energy Coating Co., Pittsburg, CA, or Northwest Pipe and Casing Co., Clackimas, OR.,


2.	Machine-Wrapped Polyethylene Coating:  Polyken�"YGIII" wrapped coating system, applied by an applicator licensed by Polyken Division of the Kendall Co.  Use Polyken "9889�YGIII inner wrap 20" and Polyken "956�YGIII white outer wrap 30,"


3.	Or equal.


4.	Substitutions:  Under provisions of section [01010.] [01011.]


2.03	HEAT-SHRINKABLE POLYETHYLENE TUBES


"Thermofit" pipe sleeves, internally coated with adhesive, Raychem Corporation, or equal (no known equal)


2.04	POLY-WRAP AND POLYETHYLENE ADHESIVE TAPE


A.	Poly-wrap shall be continuous tubing formed from 8-mil (0.2-mm) thick virgin polyethylene, in accordance with AWWA�C105.  Minimum polyethylene tube size shall be as follows:


PIPE SIZE POLY-WRAP FLAT TUBE WIDTH





4" through 8"


 (100 through 200�mm)





21" (530�mm)


10" through 12"


 (250 through 300�mm)





29" (735�mm)


14" through 16"


 (350�through 400�mm)





37" (940�mm)





B.	Adhesive tape shall be a general-purpose polyethylene adhesive tape, 2-inches (50-mm) wide and at least 8 mil (0.2�mm) thick.


2.05	MASTIC AND TAPE


A.	Mastic and tape shall be compatible in all respects.


B.	Mastic shall be Protecto-Wrap Co. "CA-160 Mastic," Tapecoat Co. "TC�Mastic," or equal.


C.	Pipeline tape shall have 6-mil (0.15-mm) polyethylene backing and approximately 0.030 inch (0.8�mm) of butyl-base mastic adhesive.  Polyken "930-35," Protecto-Wrap Co. "310," Tapecoat Co. "Type� TC," or equal.


2.06	EPOXY LINING FIELD TOUCH-UP KIT


Manville Corporation, Certain-Teed, or equal.


PART 3 - EXECUTION


3.01	BLACK STEEL, THREADED GALVANIZED STEEL, AND STAINLESS STEEL PIPING


A.	Coat all straight pieces of underground black steel, threaded galvanized steel, or stainless steel pipe with polyethylene or polypropylene by one of the following processes, or equal:


1.	Polyethylene or polypropylene extrusion coating shall be high molecular weight polyethylene or polypropylene continuously extruded and bonded to the steel pipe with hot-applied live adhesive.  Minimum finish thickness shall be as follows:


FINISH THICKNESS PIPE SIZE


	30�mil (0.8�mm)





2 inch (50�mm)


	35�mil (0.9�mm)





3 inch (75�mm)


	35�mil (0.9�mm)





4 inch (100�mm)


	40�mil (1�mm)





5 inch (125�mm) and larger





2.	Machine-wrapped polyethylene coating for pipe sizes 6 inches (150�mm) and larger shall consist of one layer of inner wrap and one layer of white outer wrap.  Thickness shall be at least 50 mil (1.3�mm).


3.	On jobs where only a small amount of straight pipe is required, the pipe may be tape wrapped as specified below in lieu of being polyethylene coated.  In such case, obtain University approval in writing.


B.	Tape-wrap all fittings, flanges, bolted joints, and welded joints in accordance with the following procedure:


1.	Thoroughly clean all surfaces to be wrapped and wash with solvent.  Solvent shall be entirely volatile so as to leave no trace of oil or grease.


2.	Prime coat all areas to be taped, and apply at least two complete wrappings of pipeline tape, each half lapped.  Tape shall overlap polyethylene coating at least 6 inches (150�mm).  Primer shall be in accordance with tape manufacturer's recommendation.


3.	Optional protection for straight pipe field joints:  Straight pipe joints may be covered with heat-shrinkable polyethylene tubes internally coated with adhesive in lieu of tape wrapping.


4.	Terminate pipe coating or wrapping 6 to 12�inches (150�to�300�mm) from wall or floor penetration, or above grade.


5.	Coat or wrap all pipe embedded in or passing through concrete as specified above.


3.02	WELDED STEEL SPOOLS AND GALVANIZED ASSEMBLIES


A.	Tape-wrap all underground steel spools and assemblies galvanized after fabrication, and other associated galvanized fittings, flanges, bolted joints, field welded joints, and like items.


B.	Thoroughly clean all surfaces to be wrapped, and wash with solvent.  Solvent shall be entirely volatile so as to leave no trace of oil or grease.


C.	Prime coat all areas to be taped and apply at least two complete wrappings of pipeline tape, each half lapped.  Primer shall be in accordance with tape manufacturer's recommendations.


D.	Terminate pipe wrapping 6�to 12�inches (150�to�300�mm) from wall or floor penetration or above grade.


E.	Coat or wrap all pipe embedded in or passing through concrete as specified above.


3.03	COPPER TUBING AND PIPE


A.	Tape-wrap all underground copper tubing and pipe and associated fittings, flanges, bolted joints, soldered joints, and like items.


B.	Thoroughly clean all surfaces to be wrapped, and wash with solvent.  Solvent shall be entirely volatile so as to leave no trace of oil or grease.


C.	Prime coat all areas to be taped and apply at least two complete wrappings of pipeline tape, each half lapped.  Primer shall be in accordance with tape manufacturer's recommendations.


D.	Terminate wrapping 6 to 12 inches (150�to�300�mm) above grade, or from wall or floor after penetration.


3.04	MISCELLANEOUS METALS


A.	Coat all underground cast iron, steel, stainless steel, galvanized steel, galvanized cast iron, bronze, brass and aluminum bolts, nuts, anchors, fasteners, couplings, adapters, and miscellaneous metals not epoxy coated or not coated and/or wrapped.


1.	Thoroughly clean all surfaces to be coated and wash with solvent in accordance with the coating manufacturer's instructions.  Solvent shall be entirely volatile so as to leave no trace of oil or grease.


2.	Treat all galvanized surfaces with metal conditioner as recommended by the coating manufacturer.


3.	Apply at least two coats of mastic coating.  Coating thickness shall be at least 40 mil (1�mm).  Apply in accordance with the coating manufacturer's instructions.


3.05	HOT-DIP GALVANIZING


A.	All fabricated spool pieces, piping assemblies, and like items specified or indicated on the drawings to be galvanized shall be hot-dip galvanized in accordance with ASTM�A�123 and the Standard Specifications of the American Hot-Dip Galvanizers Association, Inc. (AHDGA).


B.	Zinc coating thickness shall be at least 2�oz/sq�ft (570�g/m2).


3.06	PLASTIC PROTECTIVE WRAPPING FOR DUCTILE IRON PIPING


A.	Cover underground ductile iron piping, including connecting galvanized steel spools, fittings, and like items with a loose, polyethylene plastic-film wrap to provide a continuous barrier between the pipe and the surrounding backfill.


1.	Wrap in accordance with AWWA�C105.


2.	Wrapping isolates the pipe surfaces from contact with corrosive environments, and is not intended to provide complete sealing or to prevent ground water intrusion.


B.	Cut poly-wrap tube to a length approximately 2-feet (600�mm) longer than the length of the pipe section.


1.	Slip the poly-wrap around the pipe, centering it to provide a 1-foot (300-mm) overlap of each adjacent pipe section and bunching it accordion fashion until it clears the pipe ends.


2.	Lower the pipe into the trench and make-up the pipe joint with the preceding section of pipe.  Make a shallow bell hole at joints to facilitate installation of the poly-wrap.


C.	After completing the joint, make the overlap.


1.	Pull the bunched-up poly-wrap from the preceding length of pipe, slip it over the end of the new length of pipe, and secure it in place with two circumferential turns of tape plus enough overlap to assure firm adhesion.


2.	Slip the end of the poly-wrap from the new pipe section over the end of the first wrap until it overlaps the joint at the end of the preceding length of pipe.


3.	Tape it in place using three circumferential turns of tape.  Take up the slack width to make a snug, but not tight, fit along the barrel of the pipe, securing the fold as necessary with adhesive tape at approximately 3-foot (900-mm) centers.


D.	Repair any rips, punctures, or other damage to the poly-wrap with short length of poly-wrap tube cut open, wrapped around the pipe, and secured with tape.


E.	Wrap the next section of pipe in the same manner.


F.	Cover bends, reducers, and offsets with poly-wrap in the same manner as the pipe.


G.	Wrap valves and other odd-shaped pieces, that cannot practically be wrapped in a tube, with a flat sheet obtained by splitting open a length of poly-wrap tube.


1.	Pass the flat sheet under the valve and bring it up around the body of the stem.


2.	Make the seams by bringing the edges together, folding over twice, and taping down.  Slack width and overlaps at joints shall be handled as described above.


3.	Tape poly-wrap securely in place at valve stem and other penetrations.


H.	Where poly-wrapped pipe joins a pipe that is not poly-wrapped, extend the poly-wrap tube to cover the unwrapped pipe a distance of 2 feet (600�mm), unless shown otherwise on the drawings.  Secure the end with at least three circumferential turns of tape.


3.07	FIELD QUALITY CONTROL


A.	Perform an electrical holiday-detection inspection on all coated and/or wrapped underground piping systems.


B.	The inspection shall be made by a skilled operator using an electrical holiday detector.  Low-voltage, wet-sponge type detectors are not acceptable.  Operate the detector unit at the voltage between the electrode and the coated pipe that is recommended by the coating manufacturer, or approximately 100�V/mil (4�kV/mm) of coating thickness.


C.	Make the voltage measurement between the electrode and the coated metal pipe when the detector is in its normal operating position with the electrode resting on the coating.


D.	Minimize the electrical resistance in the holiday detector's ground-return system, which consists of the ground wire and the coated metal pipe.  Where possible, direct electrical connection should be made between the detector and the metal structure.


3.08	REPAIRS TO UNDERGROUND PIPE COATINGS AND WRAPPINGS


A.	Repair all holidays to the satisfaction of the University.


B.	Repair all coatings and/or wrappings on underground piping damaged by the Subcontractor during excavation or installation.  Do not cover repairs until they are inspected and tested by the University.


C.	Prepare all damaged areas by cutting away all loose, unadhered, or damaged wrapping and/or coating back to sound wrapping and/or coating.  Clean prepared surfaces and the area on the wrapping and/or coating at least 4 inches (100�mm) back from the prepared surfaces with solvent that does not leave film or residue.


D.	Coat the damaged area within 2 hours of completion of the surface preparation. 


E.	Cover all prepared surfaces with mastic up to the level of the original pipe wrapping and/or coating.


F.	Cover the mastic and all areas on the wrapping and/or coating at least 4 inches (100�mm) back from the filled area with 4 or 6-inch wide (100- or 150-mm�wide) pipeline tape.  The tape shall be half-lapped to provide the equivalent of at least two thicknesses of tape.


G.	Upon completion of all holiday detection and repair work, certify in writing that all shop and field wrapped and/or coated piping, fittings, and like items, have undergone a complete electrical holiday-detection test and are free from holidays.


END OF SECTION
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