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SECTION 232100
PRE-INSULATED UNDERGROUND PIPING SYSTEM

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Earthwork:  Section 310000.


B.
Cast-In-Place Concrete:  Section 033001.


C.
Pipe and Pipe Fittings:  Section 232000.


D.
Cleaning and Testing:  Section 230593.

1.02
DESIGN REQUIREMENTS


A.
System Design:  By the pre-insulated underground piping system manufacturer.


B.
Allowable Stress:  Do not exceed the values given in the code for power piping ANSI/ASME B31.1.


C.
Design Temperature For Design Purposes:  40 degrees F.


D.
Domestic Hot Water Operating Temperature:  140 degrees F.


E.
Primary Hot Water Operating Temperature:  250 degrees F.


F.
Expansion Fitting Design:  Account for thermal expansion without the use of cold springing.

1.03
SUBMITTALS


A.
Waiver of Submittals:  The "Waiver of Certain Submittal Requirements" in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, product data and quality control submittals specified below at the same time as a package.



1.
The shop drawings, product data, and quality control design data shall bear the seal of a professional engineer licensed to practice in the State of New York.


C.
Shop Drawings:



1.
Scale drawings showing complete system layout and details.



2.
Site layout drawing indicating the amount of expansion.



3.
Show location of miscellaneous fittings, including end seals, field closures, field joint locations, anchors.



4.
Show provisions made for system expansion and contraction.


D.
Product Data:  Catalog cuts, specifications and installation instructions for each item specified.


E.
Quality Control Submittals:



1.
Design Data:




a.
Stress analysis.




b.
Calculations for system expansion and contraction.



2.
Test Report:  Factory hydrostatic test.



3.
Installer's Qualifications Data:  Include the following for each person who will be performing the heat shrink material Work:




a.
Name.




b.
Employer's name, business address and telephone number.




c.
Location, date, and number of hours of training received.



4.
Company Field Advisor Data:  Include:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.


F.
Contract Closeout Submittals:



1.
System acceptance test report.



2.
Certificate:  Affidavit, signed by the Company Field Advisor and notarized, certifying that the system meets the contract requirements and is operating properly.



3.
Infrared Energy Evaluation Survey.



4.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director's Representative.

1.04
QUALITY ASSURANCE


A.
Equipment Qualifications For Products Other Than Those Specified:



1.
At the time of submission provide written notice to the Director of the intent to propose an “or equal” for products other than those specified.  Make the “or equal” submission in a timely manner to allow the Director sufficient time to review the proposed product, perform inspections and witness test demonstrations.



2.
If products other than those specified are proposed for use furnish the name, address, and telephone numbers of at least 5 comparable installations that can prove the proposed products have performed satisfactorily for 3 years.  Certify in writing that the owners of the 5 comparable installations will allow inspection of their installation by the Director's Representative and the Company Field Advisor.



a.
Make arrangements with the owners of 2 installations (selected by the Director) for inspection of the installations by the Director's Representative.  Also obtain the services of the Company Field Advisor for the proposed products to be present.  Notify the Director a minimum of 3 weeks prior to the availability of the installations for the inspection, and provide at least one alternative date for each inspection.




b.
Only references from the actual owner or owner’s representative (Security Supervisor, Maintenance Supervisor, etc.) will be accepted.  References from dealers, system installers or others, who are not the actual owners of the proposed products, are not acceptable.





1)
Verify the accuracy of all references submitted prior to submission and certify in writing that the accuracy of the information has been confirmed.


3.
The product manufacturer shall have test facilities available that can demonstrate that the proposed products meet the contract requirements.




a.
Make arrangements with the test facility for the Director's Representative to witness test demonstrations.  Also obtain the services of the Company Field Advisor for the proposed product to be present at the test facility. Notify the Director a minimum of 3 weeks prior to the availability of the test facility, and provide at least one alternative date for the testing.



4.
Provide written certification from the manufacturer that the proposed products are compatible for use with all other equipment proposed for use for this system and meet all contract requirements.
ADJUST NUMBER OF HOURSIN PARAGRAPH BELOW AS REQUIRED.

B.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of 120 working hours for the following:



1.
Render advice regarding installation of the system.



2.
Train installers of the heat shrink material.



3.
Be present for supervision at the following critical times:




a.
Inspection and unloading of piping materials.




b.
Inspection of trench prior to laying pipe.




c.
Inspection of concrete thrust block at all anchors.




d.
Hydrostatic test of all service lines.




e.
Field joint closure work.




f.
Initial backfill to the top of the pipe assembly.



4.
Issue a written report at the conclusion of each critical installation period listed in 3. above, stating whether or not conditions are in accordance with the plans, specifications and approved manufacturer's installation recommendations.  Forward copy to the Director's Representative.



5.
Witness final system test and then certify with an affidavit  that the system is installed in accordance with the Contract  Documents and is operating properly.


C.
Field Examples:  The persons installing the heat shrink material for field closures or end seals shall demonstrate acceptable installation techniques to the satisfaction of the Director's Representative.  Perform demonstrations on Contractor supplied sample materials, prior to any field installations.


D.
Testing Company:  Secure the services of an approved testing company, such as the one listed below, for an infrared energy evaluation survey:



1.
Intergy Inc., P.O. Box 418051, Brecksville, Ohio  44141-0851.

1.05
DELIVERY AND HANDLING


A.
Transport pre-insulated pipe on the Site using fabric slings and supported by a wood or steel beam at least 1/2 times the length of the pipe section.  Do not transport the pipe with steel forks bearing on the pipe casing, and do not drag pipe across the ground.

1.06
WARRANTY


A.
Special Warranty:  The one year period required by paragraph 9.8 of the General Conditions is extended to 5 years for the Work of this Section.  Refer to the Supplementary Conditions.

PART 2   PRODUCTS

2.01
MANUFACTURERS


A.
Perma-Pipe; Miles, Illinois.


B.
Anvil/Ricwil, Inc., Brecksville, Ohio.


C.
Rovanco Corp.; Joliet, Illinois.

2.02
PRE-INSULATED UNDERGROUND PIPING


A.
Carrier Pipe:



1.
Primary Hot Water:




a.
Standard weight Schedule 40 black steel; 1-1/2 inch and less:  A106 Grade B seamless; 2 inch and Larger:  A53B seamless or ERW.




b.
Black steel pipe shall have fusion bonded epoxy coating.   Coating to be a minimum 20 mils thick.





1)
Coating:  Scotchkote 206N FBE by 3M Company, St. Paul, Minnesota.



2.
Domestic Hot Water Supply and Return (DHW & DHR):  Type K hard temper copper.



3.
Condensate Return:  Fibrous glass reinforced plastic pipe (FRP), or extra heavy black steel pipe.


B.
Casing Jacket:  High Density Polyethylene:



1.
Steel Pipe:

	Pipe Size Inch
	Nominal Casing Size Inch
	Minimum Casing Wall Thickness Mils

	1-2
	6
	125

	2-1/2-4
	8
	150

	5-6
	10
	175


USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED.  CHECK WITH THE DESIGNER.


2.
Copper Pipe:

	Pipe Size Inch
	Nominal Casing Size Inch
	Minimum Casing Wall Thickness Mils

	3/4 - 1-1/2
	4
	125

	2 - 2-1/2
	6
	125

	3 - 4
	8
	150

	5 - 6
	10
	175

	4
	8
	150



C.
Insulation:  Nominal 2 lb per cubic ft. density (32 KG/m3), polyurethane foam for straight sections and preformed polyurethane foam for fittings.


D.
Rock Shield:  Full circumference polyethylene sleeve.  Minimum 12 inches longer than the field joint (length of final field closure).  Wall thickness same as Schedule in (2.02 B.) above.  Split rock shield lengthwise and apply in one piece.


E.
Field Closures:  Heat-shrinkable wraparound sleeve made from radiation-crosslinked polyolefins and precoated with viscoelastic adhesive, Model IPPS/87 by Raychem Corporation, Menlo Park; CA.


F.
End Seal:  Heat-shrinkable, sized for specific carrier pipe and casing outside diameters, Model DHEC or IPEC by Raychem Corporation, Menlo Park, CA.  Apply a factory end seal to both ends of each length of pre-insulated pipe and each fitting.


G.
Fittings (Elbows, Tees, Anchors, Etc.):  Factory insulated and jacketed.  Insulate fittings as specified in 2.02 C. above.  Casing joints shall be fusion butt welded or bead welded.  Cover bead welded joints with a 6 inch wide field closure the full circumference of the casing.


H.
Manholes:  Standard product of the pre-insulated pipe manufacturer.


I.
Factory Hydrostatic Test:  100 percent hydrostatically test factory joints:



1.
Steel Pipe:  250 psig.



2.
Copper Pipe:  175 psig.



3.
Fibrous Glass Reinforced Pipe:  175 psig.

PART 3   EXECUTION

3.01
PRE-INSULATED UNDERGROUND PIPING SYSTEM SCHEDULE


A.
Use steel pipe for primary hot water supply and primary hot water return.


B.
Use copper pipe for underground domestic hot water supply and hot water return.

CHECK WITH THE DESIGNER BEFORE USING FRP PIPING IN PARAGRAPH BELOW.

C.
Use FRP or extra heavy black steel pipe for underground condensate pipe.

3.02
INSTALLATION


A.
Install pre-insulated piping in accordance with the manufacturer's printed installation instruction and approved shop drawings.



1.
Weld underground steel pipe joints and fittings; braze underground copper pipe joints and fittings.


B.
Anchors:



1.
Provide type of anchors as recommended by pre-insulated pipe manufacturer, at each building entrance, at each "Tee" take-off from the main pipe, and where recommended by the pre-insulated pipe manufacturer.



2.
Use steel anchor for steel pipe.  Use brass anchor for copper pipe. 



3.
Provide anchor plates with a 3 inch wide ring on both sides of plate.  Inside diameter of the ring to be equal to the outside diameter of the casing at the anchor location.  Ring to be same material as plate, and continuously welded or brazed to plate.



4.
Anchor plate and ring assembly to be fusion bonded epoxy coated at the factory.



5.
After installation of plate and foaming of joint, apply a field closure from each ring onto the pipe casing.  After inspection of completed field closure, apply a second field closure.  Apply two coats of mastic to anchor plate, allowing first coat to completely dry before applying second coat.



6.
Cathodically protect each anchor plate with a sacrificial anode, as approved.  Install connecting wire in plastic conduit prior to pouring concrete anchor block.



7.
Do not encase steel and copper pipe anchors in the same concrete anchor block.  Separate steel and copper anchor blocks by a minimum of 2 feet.


C.
Expansion Compensation:



1.
The piping system shall include exterior flexible elastomeric expansion pads at all changes of direction where the thermal expansion of the pipe exceeds 1/4 inches based on the operating temperature and a 40 degrees F installation temperature.  The expansion pad shall be thick enough to accommodate the full theoretical calculated movement.  Pads shall cover the top and both sides of each jacket.  Padding only one or two sides of the jacket will not be permitted, nor will crushing of the internal insulation.  Padding length shall extend from the elbows the total length as required to maintain pipe stresses within the acceptable limits of ANSI/ASME B31.1 - Code for Pressure Piping. manufacturer's drawing shall include the length, thickness,  and arrangement of the expansion pads.  Pipe stress analysis required of the manufacturer shall be performed proving that the amount of flexible pad is adequate.



2.
Expansion pads shall be a flexible elastomeric closed cell material that is highly resistant to common corrosive chemicals, oils, and fungus.  It shall have a maximum water absorption rate of 6 percent in accordance with ASTM D-1056 and a maximum water vapor permeability of .17 in accordance with ASTM C-355.  Material shall be supplied in minimum 1 inch thick layers.  Multiple layers of the minimum 1 inch thick material shall be used as required to accommodate the expansion.


D.
Field Cuts:  Apply an end seal to each side of the field cut immediately after any field cuts, to protect insulation from moisture.


E.
Field Joints:  After the carrier pipe joint has been hydrostatically tested, proceed as follows:



1.
Pipe Preparation:




a.
For Steel Pipe:  Thoroughly wire brush and clean the welded area.  Apply two coats of epoxy joint coating (companion product for Scotchkote 206N by 3M Co.) to bare surfaces.  Apply second coat when first coat is tacky.




b.
For Copper Pipe:  Thoroughly wire brush and clean the pipe braze area.



2.
After the procedure is performed as described in 3.02 E.1. above, proceed as follows:




a.
Custom fit the pre-formed polyurethane half shells to the pipe and casing end seals.  Fill all gaps and poorly fitted joints between half shells and end seals using an expanding aerosol foam.  Completely wire brush and wipe clean the casing at the field joint area.  Apply a field closure over the field joint, lapping a minimum of 4 inches over each casing.  After inspection of the joint by the Director's Representative, apply a second field closure, a minimum of 8 inches longer than the original closure.  Orient second closure so the lap joint is 180 degrees from the first closure lap joint.  Apply a rock shield over completed field joint.  Orient rock shield so the casing split is on the bottom of the pipe, and wire in place.  Field foaming of the field joints is acceptable with the following limitations:





1)
Submit details of field foaming installation procedures, including setting or curing times.





2)
Submit details of cold weather installation requirements.





3)
If in the Director's Representative's opinion the field foaming process is not satisfactory, the contractor, upon direction shall immediately cease the use of the field foamed joint, and make use of the specified pre-molded half shells.


F.
Repairs:  Repair any pipe casing that is damaged, either during shipment or on the Site.  Remove casing at damaged area.  Repair insulation and casing using techniques for field joints.  A maximum of one repair per pipe length will be allowed and no more than 2 percent of pipe lengths may be repaired.  Repairs to pre-insulated fittings will not be accepted.


G.
Bedding and Backfilling:  Prepare the pipe trench bottom by placing 6 inches of tamped select granular material across full trench width before installing pipe.  After pipe installation and testing, hand backfill with select granular material to at least 6 inches above top of largest diameter pipe casing.  Install a continuous strip pipe tape marker in the trench excavation 6 inches below finished grade.

DELETE REFERENCE TO MANHOLES IN PARAGRAPH BELOW IF NOT REQUIRED.

H.
Pipe Terminations:  Terminate steel pipe in buildings and manholes with a flange at the end of the pre-insulated pipe.  Provide flanged joint with a dielectric fitting for steel pipe.


I.
No pipe shall be installed in trenches with standing water.  Trenches shall be pumped dry and maintained dry until the final field closure sleeve is applied.  Pipe with incomplete field joints that is exposed to standing water in the trench shall be removed and replaced with new pipe.

3.03
FIELD QUALITY CONTROL


A.
Perform field testing of piping system in complete accordance with the local utilities and other agencies having jurisdiction and as specified.


B.
Perform hydrostatic test of field joints for 4 hours.



1.
Test steel pipe at 250 psig.  Test copper pipe at 175 psig.



2.
Perform hydrostatic test before field joints are insulated.  Piping shall not show loss of pressure or leaks during test operations.  Remove piping which fails the test, remake joints and repeat test until no leaks occur.

CHECK WITH DESIGNER BEFORE USING 2 ARTICLES BELOW.  COORDINATE WITH 1.03 F. 3. & 1.04 C.
3.04
INFRARED ENERGY EVALUATION SURVEY


A.
Conduct an infrared survey over the primary hot water piping to locate areas of high energy loss and to classify these areas.  The classification includes quantifying losses and setting repair priorities.  Conduct the survey after all piping has been tested and backfilled, and the system has operated for a minimum of one month at design temperature and pressure.


B.
Provide a report containing the following:



1.
An explanation of survey, methods and tools used.



2.
Date and time of survey, weather conditions and survey parameters.



3.
Report of survey including:




a.
Sketch of each anomaly detected including location dimensions for excavation purposes.  Classification of each anomaly to set priorities for repair or replacement.




b.
BTU loss analysis of each line segment losing energy.




c.
BTU loss from all piping not showing excessive losses.




d.
Videotape for the State's review and record.


C.
Energy Analysis of the Distribution System:



1.
Include a report of total BTU energy loss of all lines exhibiting excessive energy loss.



2.
Average BTU/hour-foot for each manhole to manhole/building section of piping.


D.
The survey must also include taking deep temperature probe measurements over piping exhibiting normal energy loss as determined by infrared video imaging.  Report energy loss by line section.  Compare these losses to theoretical losses from a like new system.


E.
The survey shall cover all pre-insulated pipe starting at the Energy Conversion Building and covering all mains, and branch connections to all buildings.

3.05
EXCAVATE, REPAIR AND BACKFILL


A.
Excavate piping where the survey indicates an anomaly exists, if directed by the Director's Representative.  Repair the piping as directed by the Director's Representative, and as per the Contract Documents.  If directed to excavate a pipe section where the original installation is found not defective, a field change order will be issued for the time and materials to excavate and backfill the pipe.  After all necessary repairs and retesting are completed, backfill with approved materials.

END OF SECTION

Updated 07/08/09

Printed 04/15/2015
232100 - 3
Project No. 


