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SECTION 15511

UNDERGROUND PIPING, PREFABRICATED

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

NOTE:
EDIT TO SUIT JOB REQUIREMENTS.  USE PREINSULATED FOR CONDENSER WATER ONLY IN EXTREME CLIMATES.  IN MILD CLIMATES, CONDENSER WATER PIPING CAN BE DIRECT BURIED WITH NO INSULATION, SPECIFIED IN 15510.

A. Below 250oF low temperature polyurethane insulated:

1. Underground chilled water.

2. Underground domestic hot water.

3. Underground hot water.

4. Underground condenser water.

5. Underground condensate.

B. Above 250oF medium or high temperature drainable, dryable:

1. Underground steam and hot water above 250oF.

2. High or medium pressure condensate return.

C. Pre-fab manholes.

D. (Others).

1.02 SUBMITTALS

NOTE:
COORDINATE WITH ARCHITECT REFERENCED SECTION TITLE.  EDIT TO SUIT JOB REQUIREMENTS.  INCLUDE ONLY REFERENCES DIRECTLY AFFECTING WORK OF THIS SECTION.

A. Submit:

1. Catalog cuts and product data.

2. Piping system layouts.

3. Thrust blocks:

a. Locations.

b. Sizing calculations.

4. Expansion loops and elbows: Oversizing of insulation.

5. Expansion calculations, when required.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

1.03 SYSTEMS

A. Underground preinsulated conduit system.

1. All piping installed underground between buildings and underfloor piping within buildings.

2. Factory fabricated conduit designed for thermal expansion and earth movement with all necessary fittings, anchors, expansion loops, manholes and field poured concrete thrust blocks.

3. Multiple pipes may be installed within single prefabricated steel conduit casing.

B. Underground systems designed as piping system:

1. At Contractor's option, ells, tees, and other necessary fittings may be field insulated and jacketed.

a. Bare fittings supplied by Contractor.

b. Insulation and outer jacket kits supplied by the preinsulated piping supplier.

NOTE:
REVIEW WITH DEPARTMENT CHIEF ENGINEER.

1.04 EXTENDED WARRANTY

A. Upon completion of work, submit to Architect written warranty in accordance with Special Conditions warranting installed conduit and piping to be free from any and all defects in workmanship and/or material for period of five years from date of final acceptance of system by Architect.

B. Contractor to provide written certification from the Manufacturer stating that the system has been installed per manufacturer's instructions and recommendations.

2.00 PRODUCTS

2.01 MANUFACTURERS

NOTE:
USE MANUFACTURERS LISTED IN THE FOLLOWING LIST:

A. Factory Fabricated Steel Core Systems:

1. Ric‑wil, Inc.

2. Rovanco Inc.

3. Perma Pipe.

B. Factory Fabricated Non‑metallic Core Systems:

1. Ric‑wil, Inc.

2. Rovanco.

3. Perma Pipe.

C. Precast Concrete Manholes:

1. Hanson Concrete Products Inc.

2. Santa Rosa Cast Products Co.

3. Utility Vault Co.

D. Prefabricated Steel Manholes:

1. Rovanco.

2. Ric-wil, Inc.

3. Perma Pipe.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

2.02 UNDERGROUND (PRE-INSULATED) LOW TEMPERATURE SYSTEMS UNDER 250oF

A.  Carrier pipe:

1. Steel Pipe and Fittings:

2. Pipe:  Schedule 40, black steel, except for condensate  return lines which shall be Schedule 80, electric resistance welded or seamless, ASTM A53, ASTM A106.

3. Pipe fittings:

a. All joints shall be butt-welded for 2-1/2 in. and greater and socket welded for 2 in. and below.

NOTE:
VERIFY PRESSURE RATING

4. Pipe flanges:  150 lb., forged steel, weld neck or slip‑on type, ASTM A181 and ANSI B16.5.  Use flat face flanges against equipment with FF flanges:

a. Flange gaskets:  Non-asbestos composition, 1/16 in. thick. 

b. Bolting materials:  Carbon steel Heavy Hex bolts and nuts, ASTM A307, Type B.

B. Copper Pipe and Fittings:

1. Pipe shall be Type K (or L) hard drawn copper tubing conforming to ASTM B-88.

2. Fittings shall be wrought copper conforming to ANSI B16.22, uninsulated and field joined with silver solder, or brazing alloys.

3. Copper tubing connections may be made with o-ring couplings for piping not under building slabs, or areas without access.

C. Polyvinyl Chloride Pipe and Fittings:

1. PVC plastic pressure pipe:

a. Pipe shall conform with ASTM 2241 and CS-256.

b. SDR 26, 160 psi working pressure at 73oF.

c. SDR 21, 200 psi working pressure at 73oF.

2. Joints:

a. Straight lengths and fittings shall be joined with bell and spigot joints, which include rubber gaskets for sealing fittings.

3. Fittings and couplings:

a. Fittings for all pipe sizes shall be PVC, the same pressure ratings, and joining methods as straight lengths.

b. PVC fittings shall be installed uninsulated and field encased in concrete thrust blocks at each change of direction and tee connection.

c. Elbows long radius type gasketed.

d. Elbow short radius type solvent welding.

4. Joining with flexible rubber ring sealed in deep groove forming tight joint.  Allow for thermal expansion and earth movement.

D. Steel Jackets:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

1. Corrugated steel conduit:

a. Galvanized.

b. 16 gauge.

c. Full welded lock seam.

OPTION 2

2. Smoothwall steel conduit:

a. 10 gauge black steel.

b. Epoxy coated (20 mil thick).

3. Galvanized in accordance with ASTM A‑123.

E. Non‑Metallic Jackets:

1. General:

a. Outer jacket to withstand H‑20 loading with two feet of compacted backfill.

b. Jacketing on straight lengths of pipe shall be seamless.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

2. Vapor barrier jacket:

a. Polyvinylchloride (PVC), high impact, seamless, class 12454-B compound conforming to ASTM 1784, Type I, Grade I, through 16 in.

b. Extruded from virgin rigid vinyl, white.  

c. Wall thickness of PVC jacket:

Jacket O.D.
Min.

Thickness

2 in. - 4 in.
60 mils

4 in. - 6 in.
70 mils

8 in.
80 mils

10 in.
100 mils

12 in.
120 mils

14 in.
140 mils

16 in.
160 mils

OPTION 2

3. Polyethylene:

a. Industrial grade.

b. Extruded from high density polyethylene (PE) resins.  Type III, Category 5, Class C, Grade P23 or 34 as per ASTM D-1248.

Pipe

Size
Jacket O.D.
Min.

Thickness

4 in.
4.37
0.125

6 in.
6.36
0.125

8 in.
8.0
0.150

10 in.
10.0
0.175

12 in.
12.0
0.175

14 in.
14.06
0.175

16 in.
15.87
0.175

18 in.
17.83
0.20

OPTION 3

4. Fiberglass:

NOTE:  PROPRIETARY, SUPPLIED BY PERMA-PIPE ONLY

a. Fiberglass reinforced resin plastic pipe:  Conforming to ASTM D‑2996‑71 and designation code RTRP 11AE‑1113.

b. Fiberglass reinforced plastic pipe:  Conforming to ASTM D‑3517‑76 Class H‑150.

F. Factory Applied Insulation:

1. Polyurethane foam:

a. As specified in Section 15260:  PIPING INSULATION and 15280:  EQUIPMENT INSTALLATION.

b. Thickness of insulation shall be uniform to within +/‑1/4in throughout.

c. Foamed in place in factory:

1) Between pipe and outer jacket.

2) Foam to bond securely to both surfaces.

d. No seams throughout as supplied.

e. Completely encapsulated on each end by compressed rubber sealing gasket.

2. Fitting insulation:

a. Prefabricated:

1) Fittings insulated with materials specified.  

2) Preinsulated in same dimensions as pipe to which joined.

3) Joinings of pre‑insulated fittings to preinsulated pipe shall be insulated and jacketed as straight joint.

3. Field insulation:

a. All fittings will be field insulated and jacketed with materials supplied by the manufacturer and installed per manufacturer's standard procedures.

4. Expansion loops and elbows:  

a. Provide expansion "L" bends with oversized insulation casing to permit free movement of piping for required thermal expansion without destroying integrity of insulation or jacket.

G. Pipe Supports and Guides:

1. Pipe shall be aligned and supported within the jacket with galvanized steel supports spaced on approximate 9 ft. centers and not farther than 2 ft. from each end of section.

2. Supports shall be designed to permit drainage and free air passage.

3. All carrier pipes passing through supports shall be insulated.

2.03 UNDERGROUND HIGH TEMPERATURE CONDUIT

A. All underground fluid, steam, hot water, oil and condensate lines over 250oF shall be drainable, dryable, and pressure testable.  Carrier pipes shall be contained and supported within an outer steel conduit casing, and sized to provide a minimum 1 in. air space between the insulation and outer conduit casing.

1. All straight sections, fittings, anchors, and other accessories shall be factory prefabricated to job dimensions, and designed to minimize field welding.

2. The piping system shall be designed and fabricated to allow for thermal expansion and earth movement:

a. The manufacturer shall provide a computer analysis to determine stresses and anticipated movement of the carrier pipe.

b. The system design shall be in strict conformance with ANSI B31.1, the Power Piping Code, latest edition.

3. Steel pipe and fittings:

a. Carrier pipes shall be Schedule 40 carbon steel, except for condensate return lines which shall be Schedule 80.

b. All joints shall be butt-welded for 2-1/2 in. and greater, and socket welded for 2 in. and below.

c. Where possible, straight sections shall be supplied in 40 ft. random lengths with 6 in. of carrier pipe exposed at each end for field joint fabrication.

SELECT OPTION FOR OUTER CONDUIT

4. Outer conduit:

a. The steel conduit casing shall be smooth wall, spiral welded steel conduit of the thicknesses specified herein:

Conduit

Size
Conduit

Thickness

 6 in.-26 in.

28 in.-36 in.

38 in.-42 in.


10 gauge

6 gauge

4 gauge

b. Changes in casing size, as required to allow for carrier pipe expansion, shall be accomplished by eccentric and/or concentric fittings to provide continuous drainage.

c. Sub-assemblies:

1) End seals, gland seals, and anchors shall be designed to prevent the ingress of moisture into the system.

2) All sub-assemblies shall be designed to allow for complete draining and drying of the conduit.

d. Pipe supports:

1) All pipes within the outer casing shall be supported at not more than 10 ft. intervals.

2) The supports shall thermally and electrically isolate the carrier pipes from the outer conduit casings.

NOTE:
ALTERNATE FOR A STEEL CASING.  FOR HIGH WATER TABLE, HIGHLY CORROSIVE SOIL, OR WHERE CATHODIC PROTECTION WOULD NORMALLY BE USED, BUT IS NOT WANTED.

5. Outer Conduit:

a. The conduit casing shall be an airtight, pressure testable, multi-layered composite fiberglass reinforced thermosetting resin.

b. The casing shall be comprised of a two part corrosion barrier not less than 45 mils thick, and a filament wound structural wall.

c. The outer wall shall contain .2% to .3% by weight, of ultra-violet inhibitors for protection during outdoor storage.

6. Conduit coating:  The conduit steel casing shall be covered with a coal tar based urethane elastomer coating.

a. The coating shall be capable of passing a 5,000 Volt holiday test.

b. The coating shall be factory spray applied onto a shot blasted steel conduit to a minimum thickness of 30 mils.

c. Coating repairs in the field shall be made by brushing parts A and B of coal tar elastomer coating to the conduit casing surface.

d. Field joints shall be covered with a heat shrinkable adhesive backed sleeve.

2.04 UNDERGROUND CONDUIT ACCESSORIES

A. Anchors:

1. Low temperature systems under 250oF:

a. Anchor plates:  Welded to pipes.

b. Concrete anchor blocks.

2. High temperature systems over 250oF:

a. To be prefabricated onto the piping units.

b. Anchors to have vent and drain openings at top and bottom of plate.

c. Anchor plate to be made of 1/2 in. thick steel plate.

B. Expansion Loops and Elbows:

1. Make allowance for thermal expansion of pipe with expansion loops and "L" bends where indicated.

2. Design expansion devices in accord with ANSI B31.1 "Power Piping", American National Standard Code for Pressure Piping.

C. Thrust Blocks:Poured‑in‑place concrete blocks.

D. Conduit Ends, End Seals, and Gland Seals:

1. Provide with end seals where conduit enters buildings and manholes.

2. Conduit to be vented to atmosphere or top of manhole.

3. Steel plate shall be 5/16 in. thick steel plate with plugged vent and drain.

4. Terminal ends without an anchor within 5 ft. shall have gland seals.

5. Gland seals consist of a packed stuffing box and gland follower mounted on a steel plate welded to end of conduit.

E. Leak Plates:

1. Steel plate flange.

2. 4 in. (102mm) larger in diameter than conduit.

3. Welded to steel conduit.

4. Not used with plastic conduit.

2.05 MANHOLES

A. General:

1. Manholes:

a. Field‑constructed concrete type.

b. Pre‑cast concrete type.

c. Prefabricated steel type.

2. Dimensions:

a. Manhole dimensions are clear inside dimensions.

b. Provide sufficient room for maintenance.

c. Unless otherwise indicated, manhole top or access shall extend not less than 6 in. aboveground.

3. Ladders:

a. Non‑slip surfaces.  

b. Consist of uprights and steps or rungs, or full U‑shaped rungs embedded in concrete sidewalls.

c. Uprights firmly anchored to manhole walls.

d. All parts treated for corrosion protection.

4. Piping and equipment in manholes:

a. Installed to provide easy access without stepping on piping or equipment.

b. Provide sufficient working room.

c. Piping to rest on sidewall or floor supports equipped with cast iron rollers, except where pipes are anchored in manholes.

5. Ventilation:

a. Two 6 in. or larger standard steel pipes installed at diagonal corners of manhole.

b. Lower end of one pipe to terminate 12 in. from bottom of manhole.

c. Lower end of other pipe to terminate flush with bottom of top slab.

d. Pipe openings terminate not less than 18 in. above slab with 180o pipe bend or mushroom head, unless otherwise indicated.

6. Drainage required.

7. Sump pumps:

a. Provide and install.

b. Conform to Section 15410:  PLUMBING PIPING AND VALVES.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

8. Manhole access:

a. Not less than 30 in. in diameter or width.

OR

b. (Select minimum dimension to suit equipment to be installed in manhole.)

c. Cast iron manhole covers and rings.

(Specify traffic loading required.)

NOTE:
COORDINATE WITH PROJECT DIRECTOR AND ARCHITECT.  THE FOLLOWING WOULD NORMALLY BE UNDER DIVISION 3; AND OPTION 1 WOULD BE SPECIFIED.  IF THE PROJECT REQUIRES IT TO BE INCLUDED UNDER DIVISION 15, SPECIFY OPTION 2.

B. Field ‑ Constructed Concrete Type:

OPTION 1

1. Manholes constructed under DIVISION 3.

2. Coordinate piping penetration anchors, etc. with trade doing the work.

OPTION 2

C. Field‑Constructed Concrete Type:

1. Manholes constructed of reinforced concrete conforming to DIVISION 3.

2. 2500 lb. minimum compressive strength.

3. Reinforced with bars conforming to specification QQ‑S‑632, Type II.

4. Concrete sections not less than 6 in. thick.

5. Top: cast concrete slab:

a. Same strength and thickness as manhole.

b. Manhole sides constructed by one monolithic pour.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

D. Pre‑cast Concrete Type:

1. Factory built circular concrete riser:

a. With or without steps.

b. Concentric or eccentric cones.

c. Keyed joints.

2. In accordance with ASTM C478:

a. Additional reinforcement or concrete strength to meet requirements of regulation agencies.

3. Hanson Concrete Products or equal.

4. Factory fabricated rectangular type acceptable:  Utility Vault Co. or equal.

E. Prefabricated Steel Type:

1. Welded steel air‑testable construction.

2. Minimum metal thickness:

a. Zinc‑coated corrugated:  8 gauge.

b. Black smooth wall:  1/4 in.

c. Bottom and top plates:  1/2 in.

3. Welded sleeves for pipe entrance; 10 Gauge.

4. Sump:

a. 14 in. O.D.

b. 12 in. deep.

c. 3/8 in. thick bottom.

5. Two lifting eyes welded to top plate.

6. Conduit vents:

a. 1 in.

b. Extending above grade.

7. Coating:

a. Inside:  chlorinated rubber base zinc‑rich coating.

b. Outside:  Primed and coated with "Rip‑Coat" or equal.  Minimum thickness:  60 mils.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

8. Anodes for cathodic protection.

9. Ric‑Wil "Instant Manhole" or equal.

3.00 EXECUTION

3.01 PIPING SERVICES

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

A. High temperature and pressure:

1. Used for these conditions:

a. Heating hot water temperature above 250oF.

b. Steam, all pressures.

2. Carrier pipe system:

a. Black steel pipe:

1) Schedule 40 or standard weight above 12 in.

2) Welded fittings.

3) ASTM A53B seamless or ERW.

b. Insulation:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

1) Calcium silicate.

OPTION 2

2) Mineral Wool.

c. Jacket:

1) Up through 24 in. shall be 10 gauge.

2) 26 in. and larger shall be 6 gauge.

3) Conduit to have 20 mils fusion bonded epoxy exterior coating and 6 mil internal epoxy coating.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

4) Galvanized corrugated steel.

OPTION 2

5) Galvanized smooth steel jacket.

B. Medium Temperature and Pressure:

1. Used for these services:

a. Heating hot water, temperature lower than 250oF.

b. Domestic hot water.

c. Condensate return, temperature lower than 250oF.

d. Chilled water.

e. Condenser water.

2. Carrier pipe system:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

a. Black steel pipe:

1) Schedule 40 or standard weight above 12.

2) Welded fittings.

3) ASTM A53B seamless or ERW.

OPTION 2

b. Copper tube:  Type K.

OPTION 3

c. Ductile iron pipe for Domestic Hot Water.

d. Insulation:  urethane foam.

e. Jacket:  polyvinyl chloride.

OR

f. Jacket:  polyethylene.

C. Low Temperature and Pressure:

1. Used for these services:

a. Chilled water.

b. Condenser water.

2. Carrier pipe system:

a. Polyvinyl chloride pipe and fittings.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  CHECK TO SEE IF INSULATION CAN BE OMITTED FROM CHILLED WATER RETURN PIPING.

b. Chilled water piping insulation:  urethane foam.

c. Condenser water piping uninsulated.

d. Jacket:

NOTE:
SELECT ONE OF THE FOLLOWING

1) PVC.

2) Polyethylene.

3) FRP.

3.02 INSTALLATION

A. General:

1. The installing contractor shall handle the system in accordance with the directions furnished by the manufacturer.

2. Excavation, backfill and dewatering in accordance with Section 15010:  GENERAL PROVISIONS, MECHANICAL.

a. Backfill:

1) A 4 in. layer of sand or fine gravel shall be placed and tamped in the trench to provide a uniform bedding for the conduit.  The entire trench shall be evenly backfilled with a similar material as the bedding in 6 in. compacted layers to a minimum height of 6 in. above the top of the insulated piping system.  The remaining trench shall be evenly and continuously backfilled in uniform layers with suitable excavated soil.

3. Section 15260:  PIPE INSULATION and 15510:  HYDRONIC PIPING required in this Section, including:

a. Pipe installation.

b. Pipe joints.

c. Cleaning and degreasing of pipes.

d. Testing of piping.

4. Underground piping that has been laid in place in trench shall be covered at end of each day.

a. Open end of conduit:

1) Covered with sheet metal cover.

2) Taped to casing with 4 in. wide waterproof tape.

3) Steel test can.

b. Conduit or fitting connections that have been joined together, but conduit not completely sealed:

1) Covered each night with sheet metal sleeve overlapping both sections to be joined.

2) Sheet metal jacket shall be taped with minimum 4 in. wide waterproof tape.

c. Covered conduit shall prevent dirt or water from entering pipe or conduit should trench become filled with water due to precipitation.

5. Hydrostatically test all field joints before pouring thrust blocks.

6. Cold spring piping as indicated on drawings.

B. Steel Pipe Joints:

1. Straight sections:

a. High temperature and pressure:  Welded.

b. Medium and low temperature and pressure:

1) Machined black steel couplings grooved for O‑ring seals.

2) Couplings separate from pipe units.

3) Couplings individually insulated, jacketed and sealed in same manner as pipe units.

4) Each coupling contain two (2) O‑ring seals.  

5) When two units are joined O‑rings compressed to form watertight connection.

6) Provide for expansion and contraction.

2. Fittings:

a. All temperature and pressures:  welded.

b. After welding field coat with bituminous mastic.

c. All fittings shall be either field insulated or pre-insulated.

C. Copper Pipe Joints:

1. Straight sections:

a. Machined cast bronzed couplings grooved for O‑ring seals that provide for expansion and contraction.

b. When two units are joined O‑rings are compressed to form watertight connection.

2. Fittings:  soldered.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

D. Plastic Pipe Joints:

1. Straight lengths and fittings.

2. Integral bell and spigot.

3. Rubber sealing ring.

4. PVC fittings 1‑1/2 in. through 8 in.

5. Cast iron fittings:  10 in. through 14 in.

OPTION 2

E. Plastic Pipe Joints:

1. Straight lengths and fittings.

2. Solvent welding:  per manufacturer's instructions.

F. Steel Jacket Joints:

1. 10 gauge split cylindrical sleeve:  furnished with conduit.

2. Rust‑proofed.

3. Field weld over smooth conduit end collars of adjoining units.

4. After test apply coating per manufacturer's instructions.

G. Plastic Jacket Joints:

1. Shrink sleeves.

2. Per manufacturer's instructions.

H. Joint and Fitting Insulation:

1. After testing.

2. Insulate and install joints and fittings per manufacturer's instructions with:

a. Pre‑metered sections of insulation.

b. Pre‑metered jacketing.

c. Shrink sleeves and rings.

3. Same dimensions as adjoining pipe.

I. Thrust Blocks:  

1. Provide concrete thrust blocks at all changes in direction.

2. Provide minimum bearing area.

3. Thrust blocks set on and against undisturbed soil.

4. Where interference with other services or utilities occurs, notify Architect in writing for approval indicating proposed changes, before proceeding.

5. Submit detail drawings indicating dimensions and forces to Architect for approval before installation.

6. Concrete and reinforcing to be in accordance with requirements of DIVISION 3.

J. Anchors:

1. Provide concrete anchors.

2. Anchors to be placed on undisturbed soil.

3. Submit detail drawings indicating dimension and forces to Architect for approval before installation.

4. Concrete and reinforcing to be in accordance with requirements of DIVISION 3.

3.03 MANHOLES

A. Poured in Place Concrete:

NOTE:
DEPENDING ON NATURE OF PROJECT, FOR CONCRETE WORK.  REFER TO PERTINENT SECTION (S) IN DIVISION 3 OR INCORPORATE THE APPLICABLE DATA FROM THOSE SECTION (S) IN THIS SECTION.  FOR WATERPROOFING REFER TO PERTINENT SECTION (S) IN DIVISION 7, OR INCORPORATE THE APPLICABLE DATA FROM THOSE SECTION IN THIS SECTION.

1. Per Division 3.

2. Waterproofing per Division 7.

B. Pre‑cast Concrete:  Install per manufacturer's instructions. 

C. Prefabricated Metal:  Install per manufacturer's instructions.

3.04 FIELD QUALITY CONTROL

A. Pressure Testing:

1. Test piping as specified in Section 15510 ‑ HYDRONIC PIPING.

2. Test steel jacketed conduits as follows:

a. The conduit casing shall be air tested at 16 psig, and the carrier pipe hydrostatically hammer tested to 150 psig or 1-1/2 times the operating pressure.  Pressure tests shall be held for not less than one hour.

b. Soap test all.

c. Keep air pressure conduit while backfilling and until system is completed and turned over to Owner.

d. After soap testing conduit field joints apply Rip‑Coat Mastic Blanket protective coating over conduit connectors.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  REVIEW WITH DEPARTMENT CHIEF ENGINEER (OR GES).

B. Protective Coating Testing:

1. Test wrapped steel conduit:

a. Factory wrapping.

b. Field applied wrapping.

2. Holiday test the entire conduit system at 5,000 volts.  All holidays shall be repaired and retested.

NOTE:
REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.

END OF SECTION
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