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SECTION 23 21 14 – Underground PRE-INSULATED Hydronic PIPING
PART 1 -  GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.

1.02 SUMMARY

A. This section provides for furnishing, installing, and testing pre-insulated carbon steel direct buried water piping system including valves, fittings and appurtenances for chilled water service in conformance with ASME B 31.1 – 31.9, latest edition.
B. All preinsulated piping systems shall be completely sealed and waterproof, and they shall be capable of allowing sufficient movement for thermal expansion and contraction. Each assembly shall be factory-designed for the specific service medium, temperature, and pressure. Expansion loops, expansion joints, anchors, and guides shall be furnished and installed to provide a trouble-free system and avoid stress on any equipment.
1.03 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project.

C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references:

1. ASME B31.9 Building Services Piping. 
2. ASTM C518 Insulation thermal conductivity, "k factor". 

3. ASTM D 638 Tensile strength and elongation of plastic materials.

4. ASTM D 1621 Compressive strength of insulating foam.

5. ASTM D 1622 Density of insulating foam.

6. ASTM D 2856 Closed cell content of insulating foam.

7. ASTM D 2240 Shore hardness of materials.
8. PPI TR-4 – Recommended Hydrostatic Strengths and Design Stresses for Thermoplastic Pipe and Fittings Compounds.

9. ASTM F 714 – Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.

10. ASTM D 3035 - Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled Outside Diameter.

11. ASTM D 3261 – Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing.
1.04 QUALITY ASSURANCE

A. The manufacturer is required to provide a field representative (paid for by the Contractor) to be present during the initial installation period to train the contractor on unloading and handling and installation of the insulated piping. Training shall address bedding preparation, insulation of joints and backfilling of piping.  The manufacturer’s representative shall make a minimum of five observations during the installation and shall submit a written report through the Contractor to the Engineer describing his observations including that he has inspected the piping at the job site for damage to the insulation and jacket, recommendations for correction to any improperly installed piping and the progress of the installation.
B. On completion of the installation, the Contractor shall deliver to the Owner a certificate from the manufacturer that the installation is in compliance with all installation recommendations and warranty requirements of the manufacturer.
C. Welders employed by the Contractor shall have passed a qualification test in accordance with the current edition of ANSI B31.1 Section IX, ASME Boiler and pressure vessel code.  Welders shall be certified for the type of pipe material specified and position of welds required during fabrication of the piping.  Submit the welding certificates and pictorial identification of each welder to the Engineer for review prior to commencing piping fabrication.
D. All welds shall be identified by the welder’s mark and a sequence number.  The Contractor shall employ a Certified Welding Inspector (CWI), certified as Level 2 minimum in the NDE methods utilized, independent of the contractor fabricating or installing the piping, to visually examine all welds in accordance with inspection and examination requirements of ANSI B 31.9.  Any welds failing the visual inspection shall be ground out, re-welded and radiographed at the expense of the Contractor.  The CWI shall submit a written report of his examination of each weld to the Engineer.

E. Additionally, 10% of all fitting, flange and joint welds, shop or field, minimum of 10 welds, randomly selected by the Engineer, shall be radiographed at the expense of the contractor. The certified welding inspector shall examine the films and provide a written report to the Engineer.  All welds not meeting the requirements of ANSI B 31.1 latest edition will be ground out, re-welded and re-radiographed at the expense of the Contractor. If any two of the randomly selected radiographed welds fail, all welds in the piping will be radiographed and repaired at the expense of the contractor

1.05 SUBMITTALS

A. Product Data:
1. Submit shop drawings, to scale, of the piping layout of the pre-insulated direct buried piping system. 
2. Drawings shall indicate all offsets, elevation changes and existing utility crossings. 
3. Product data on materials. 
4. Welders Certifications and proposed weld procedures shop and field. 
5. End seal certification. 
B. Record Documents:
1. The data submitted with the shop drawings shall certify that all materials used are meeting the indicated standards and conductivity (k)-factors, and that the proposed sealing method will assure a watertight system 
2. Field reports. 
3. Record as-built drawings of all buried and concealed piping, indicating exact locations, sizes, pipe materials, and service media.  These documents exclude commodities by others except at locations where the specified piping procured and installed under the scope of this specification crosses under or over other pipes or types of utility commodities.

1.06 DELIVERY, STORAGE and HANDLING

A. Products shall be delivered in original, unbroken packages, containers, or bundles bearing the name of the manufacture.

B. Products shall be carefully stored in a manner that will prevent damage and in an area that is protected from the elements.

C. End caps weather supplied by the piping manufacturer or fabricated by the contractor are to be placed at the ends of the piping sections to keep debris and reptiles from entering inside the pipe while it is placed in storage.

D. Prefabricated sections of the preinsulated pipe are to be handled per the manufacturer’s recommendations or instructions.
1.07 WARRANTY

A. Manufacturer's warranty form in which manufacturer agrees to repair or replace components that fail in materials or workmanship within specified warranty period.
PART 2 -  PRODUCTS

2.01 GENERAL

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

B. Pre-insulated Piping:
1. All straight sections of steel pipe shall be factory insulated. Field weld joints shall be provided with field insulation kits to be compatible with the pre-insulated pipe. 
2. The carrier pipe shall be concentrically located within the jacket. 
3. Carrier pipe shall be standard weight, carbon steel, seamless, ASTM A-53, Grade A or B.  All joints shall be butt-welded.  Pipe fittings shall be standard weight seamless steel welding fittings satisfying ASTM A284, Grade WPA or WPB, ANSI B16.9e, long radius bends, having a wall thickness equal to the pipe. Piping fittings shall be factory welded to sections of straight pipe and factory insulated and jacketed.  All piping shall be shipped from the factory to the job with ends capped. 
4. Provide polyurethane insulated underground carbon steel core piping system with HDPE outer shell.  The pre-insulated pipe shall be in unitized factory prefabricated sections.  Pipe shall be listed suitable for use with 38°F chilled water. 
5. Sock-o-lets for vents (2”), drains (2”), instrument taps (1”) and thermowells shall be located in each valve pit per plan and shall be welded on in the shop.  Insulation shall be held back from such fittings to allow field installation of nipples and instruments. 
6. Insulation.  The insulation shall be formed-in-place closed-cell polyurethane foam providing intimate contact with both the core pipe and casing pipe.  It shall be 90-95 percent closed cell with a 2 lb/cu.ft. density.  Provide a thermal conductivity coefficient of 0.16 BTU/hr (sq. ft.) (F/In.) at 73°F. 
MINIMUM INSULATION THICKNESS

	Pipe Size (in.)
	Insulation Thickness (in.)

	
	Chilled Water
	Hot Water

	1 – 8
	1.0
	1.0

	10 – 12
	1.0
	1.5

	14 – 36
	1.5
	2.0


7. After hydrostatic testing of the carrier pipe, field joints shall be insulated, with kits provided by the pre-insulated pipe manufacturer.  Field joint insulation shall be applied in straight sections by pour foaming in-situ, using molds furnished by the system manufacturer. Field joint insulation surface shall be sealed with a heat shrinkable sleeve. Insulation and jacket on all fittings shall be factory applied after pipe spool fabrication, extending continuously onto adjoining straight section(s) of pipe. 
C. Casing:

1. The casing shall be seamless high-density polyethylene with a minimum thickness of 120 mils. 
2. Joints and Fittings.  Field joints shall be made only on straight pipe sections.   Fitting insulation and casing shall be factory applied. 
3. End Seals.  The end of each pipe casing joint shall be sealed to the carrier pipe with a preformed flexible polyethylene end seal or by turning down the jacket to seal against the service pipe.  End seals shall be factory applied and bonded to the jacket and carrier pipe.  End seals/jacket combinations are to be certified by an independent testing laboratory at 20-foot head pressure for 48-hour test period to maintain a watertight seal.  End seal certification shall be submitted for approval.  Mastic end seals are not acceptable.  O-Ring seals are not acceptable.  Provide a preformed heat shrink end seal at all field cuts. 
4. Underground piping shall be bedded in compacted granular material ASTM C33 gradation 67, with pea gravel 8" under, around and 6" over laid pipe.  Cover with densely compacted backfill.  Piping trench for a distance of 8'-0" out from building shall not have pea gravel or sand but shall be select backfill densely compacted as specified for building floor slab backfill. 
5. Prepare shop drawings to scale indicating the entire site plan with all underground piping thereon.  Elevations of all piping shall be indicated.  Details of piping and bedding shall be drawn indicating size materials and arrangement. All shop drawings shall be submitted to the pipe manufacturer for their review and shall bear their stamp of approval prior to AE review.  Excavation for and laying of pipe shall not be started until these shop drawings are approved. 
6. Prior to fabrication, the Contractor shall review drawings of all disciplines, visit the site and make on-site measurements to ascertain that no interferences will be encountered upon installation.  If there are any significant deviations from the Contract Drawings, produce "Interference Drawings."  Before fabricating the piping and installing related equipment, the Contractor shall send a letter to the Owner stating that no interferences exist in the proposed installation.  By submitting this letter, the Contractor certifies that he has performed the above requirements and no interferences will result during installation. There will be no additional compensation for minor deviations. 
7. Piping has a design pressure of 150 psig and shall be tested at a pressure of 225 psi.  Test only one line at a time.  Isolate piping from building and existing system during tests. Do not insulate field weld joints until after hydrotest.

8. Factory technical assistance shall be provided by an authorized representative of the manufacturer.  The representative shall be thoroughly qualified in knowledge and experience in the proper installation methods of this type of piping system.  Refer to paragraphs 1.04 A & B for additional requirements

2.02  MANUFACTURERS
A. Products of the following manufacturers which comply with all requirements are acceptable:
1. Perma Pipe

2. Thermal Pipe Systems, Inc.

3. Thermacor

2.03 VALVES
A. Butterfly Valves
1. Provide Pratt Model 2FII or Dezurik AWWA butterfly valves in the piping system as shown on the drawings.

2. Provide pressure class 150B per AWWA std. C504 iron or steel body flanged valves with manual operators with handwheels designed in strict compliance with the standard.  Provide 304 stainless steel shaft with cast iron disc and meeting ASTM A120 Class B with 316 SS disc edge. Provide molded rubber seat (continuous from flange face to flange face) designed to insure that seat can not be torn from body and that the seat disc-seat indentation can not cause abrasion upon opening or closing.   

3. Provide only carbon steel weld neck flanges conforming to ANSI B16.5, slip on flanges are not acceptable. Prior to installation of bolts accurately center and align flanged joints to prevent pre-stressing of flanges and valves.  Install proper gaskets suitable for the intended service and factory cut to the proper dimensions.  Apply non-stick clean surface lubricant to both sides of gasket.  Use ANSI stainless steel nuts and bolts for underground piping flanges.  Draw bolts tight to ensure proper seating of gaskets.  Use anti-seize compound on bolts.  On below grade piping do not backfill flange joints until piping is pressure tested and thermo cycled over night one time and the bolts are re-torqued. 
B. Vent and drain valves shall be 2” treaded bronze one piece body ball valves with reinforced TFE seats and seals and bronze trim equal to Nibco T-560-BR-R-20. 
C. Instrumentation valves shall be 1/2” treaded bronze one piece body ball valves with reinforced TFE seats and seals and bronze trim equal to Nibco T-560-BR-R-20.
PART 3 -  EXECUTION

3.01 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction.
B. Install piping in accordance with the specifications, pipe manufacturer's published installation instructions and as shown on the drawings.

C. Field Supervision.  Factory trained field supervision shall be provided for all critical periods of pre-insulated pipe installation including but not limited to: unloading, field joint construction, field insulation of joints and fittings, and testing.
D. Field Joints and Valves.  All field joints and valves shall be insulated and sealed after successful hydrostatic test.  Joint areas shall be backfilled after installation of insulation and jacket in accordance with manufacturer's recommendation.

E. Install pre-formed heat shrink seals on all field cuts of pre-insulated piping shall be in accordance with manufacturer’s published recommendations:

F. Backfill.  Place pipe system on an 8-inch tamped bed of granular material as indicated. Evenly fill trench width with 8 inch layers of backfill material compacting each layer to a minimum compaction of 95% of Standard Density as indicated in Division 2.

G. The Contractor shall contact the Owner’s water treatment company and purchase and install recommended chemicals for flushing and treatment of the piping system.  Initial charges of chemicals for cleaning and treatment of the piping system shall be at the expense of the Contractor.  

H. Clean piping prior to filling system by using a pressurized water jet system that is drawn thru the piping system. The Contractor shall provide all temporary connections, piping, valves, air vents, portable pumps, shot feeders, etc. as required for cleaning, filling and draining the piping system.  Submit a complete cleaning plan to the Engineer for review, include a drawing showing all temporary connections.  Provide a written plan for filling the system, method of adding chemicals, description of chemicals to be used, and method of the disposal of cleaning water. Disposal of chemically treated water is to be in accordance with AHJ requirements.  After cleaning is complete introduce the approved chemicals into the system and provide a chemical analysis report of the treated water in the piping.  After the report is approved by the owner, receive approval from the Owner to open the piping system to the buildings.
3.02 TESTING

Test each line separately, apply a hydraulic pressure of 225 psig and carefully check for leaks over the 4-hour test period.  New distribution system shall be completely isolated from existing distribution system during testing by means of a weld end cap or flat plate.  Repair all leaks and retest the system until proved leak tight.  Note:  Backfill piping as required, leaving joints exposed prior to subjecting piping to pressure test.  After test, Contractor shall connect new piping to existing piping.

A. Ten percent (10%) of all welds shall be radiographed; ten welds minimum.  If 2 welds fail, all welds will be radiographed and repaired as required at the Contractor’s expense.  Refer to paragraphs 1.04 C, D & E.
END OF SECTION 23 21 14
	APRIL 1, 2017
	Underground PRE-INSULATED Hydronic PIPING

	MOP 2012 V2
	23 21 14 

	
	1 of 7



