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NATURAL RESOURCES CONSERVATION SERVICE

UTAH

CONSTRUCTION SPECIFICATION

HIGH PRESSURE UNDERGROUND PLASTIC PIPE

GENERAL

This specification is applicable for trench installation of PVC and PE pipe for irrigation. Installation shall be in accordance with an approved plan. The construction shall be in conformance with all requirements of this specification unless otherwise noted on the construction plans.

Construction operations shall be carried out in a manner to insure that erosion, air and water pollution are minimized and meet legal limits.

Equipment and methods used in construction shall be in accordance with U.S. Department of Labor, Occupational Safety and Health Administration.

MATERIALS

Quality of Plastic Pipe

The compound used in manufacturing the pipe shall meet the requirements of one of the following materials:

Polyvinyl Chloride (PVC) as specified in ASTM D 1784

Type I, Grade 1 (Class 12454-B).

Type I, Grade 2 (Class 12454-C).

Type II, Grade 1 (Class 14333-D).

Polyethylene (PE) as specified in ASTM D 1248

Grade P14, Class C (Class IC-P14)

Grade P23, Class C (Class IIC-P23)

Grade P33, Class C (Class IIIC-P33

Grade P34, Class C (Class IVC-P34)

The pipe shall be homogeneous throughout and free from visible blisters, pits, cracks, holes, foreign matter, or other defects. The pipe shall be as uniform in color, opacity, density, and other physical properties as is commercially practicable. The plastic material shall be thoroughly fused together. The extrusion process shall produce a pipe wall that is uniform in thickness in all radial directions and longitudinally along the pipe. The extrusion process shall not produce longitudinal grooves or circular ripples in the pipe wall. The pipe wall shall be smooth and uniform inside and outside.

All pipe installed under this standard shall be pressure rated for water.

The relationship between standard dimension ratios, dimensions, hydrostatic design stresses, and pressure ratings shall be determined by one of the following formulas:

PVC and PE pipe with outside diameter controlled:

2S/P= Do/t or 2S/P = R-l 

PE pipe with inside diameter Controlled:

2S/P = Di/t + 1 or 2S/P = R +1

Where:

S = hydrostatic design stress in lb/sq. in.

P = pressure rating in lb/sq. in.

= average outside diameter in inches

Di = average inside diameter in inches

t = minimum wall thickness in inches

R = standard thermoplastic pipe dimension ratio

      (SDR)

Hydrostatic design stress and designation - plastic pipe

- Hydrostatic

    design
-

Plastic pipe material


stress


Designation

lb/sq.in.
-

PVC Type 1, Grade 1………………. 2000


PVC
1120

PVC Type 1, Grade 2 ……………….2000


PVC
1220

PVC Type 11, Grade 1 ……………...1000


PVC
2110

PVC Type 11, Grade 1 ……………...1250


PVC
2112

PVC Type 11, Grade 1 ……………...1600


PVC
2116

PE Grade P14
………………………..400


PE
1404

PE Grade P23
………………………..500


PE
2305

PE Grade P23
………………………..630


PE
2306

PE Grade P33
………………………..630


PE
3306

Iron pipe size (IPS) (outside diameter same as that for iron pipe sizes) and I.D. PE pipe manufactured, tested, and marked to meet one of the following ASTM specifications shall be acceptable under this standard.

ASTM



Standard specification for

D-1785 
Poly (vinyl chloride) (PVC) Plastic Pipe, Schedules            40, 80, and 120.

D-2241
 Poly (vinyl chloride) (PVC) Plastic Pipe (SDR-PR).

D-2672 


Bell-End Poly (Vinyl chloride) (PVC) Pipe

D-2740


Poly (vinyl chloride) (PVC) Plastic Tubing

F-679 



Poly (vinyl chloride) (PVC) Large-Diameter

Plastic Gravity Sewer Pipe

D-2104 


Polyethylene (PE) Plastic Pipe, Schedule 40

D-2239 


Polyethylene (PE) Plastic Pipe, (SDR-PR)

D-2447 
Polyethylene (PE) Plastic Pipe, Schedules 40 and 80, based on outside diameter

D-2737 


Polyethylene (PE) Plastic Tubing

D-3035 
Polyethylene (PE) Plastic Pipe, (SDR-PR), based on controlled outside diameter

F—771 
Polyethylene (PE) Thermoplastic High-Pressure Irrigation Pipeline Systems

PIP size pipe shall meet the requirements of ASTM-D-224l except that:

The outside diameters, wall thicknesses, and tolerances given in ASAE specification S376.1 shall apply.

The sustained pressure test shall not be required.

PIP SDR 35 pipe is tested in accordance with ASTM-F 679 PVC

Gravity Sewer Pipe and Fittings, type T-l, and will require burst pressure certification in accordance with ASTM D-2241.

All threaded connections shall be made using Teflon paste (made for plastic fittings). Adequate quantities of Teflon paste shall be supplied with the threaded fittings. Teflon tape will be used for all metal to metal threaded connections.

Rubber gasket joints shall conform to ASTM Specifications D-3139. The rubber gaskets shall conform to ASTM Specification F—477. All necessary lubricant to complete installation of the- project shall be supplied with the pipe.

Solvent for solvent cement joints shall conform to ASTM Specification D-2564 for PVC pipe and fittings. For large size pipe use a cement with more PVC material.

All necessary solvent primer and cement to complete installation of the project shall be supplied with the pipe and fitting materials.

Markings on the pipe shall include the following which shall be spaced at intervals of not more than 5 feet.

Nominal pipe size (for example, 2 in.

Type of plastic pipe material by designation code (for example, PVC 1120).

Pressure rating, in lb/sq.in., for water at 23 degrees centigrade (73.4F.) (for example, 100 lb/sq.in., or 100 psi)

Specification designation with which the pipe complies

For IPS-size pipe, the ASTM designation (for example D-2241), and the designation 11 shall be included.

For plastic irrigation pipe, the designation shall be included.

Manufacturer’s name (or trademark) and code – 
Fittings:
Special fitting pieces shall be used in each pipe system as necessary to provide for abrupt changes in direction, changes in size, branching, outlets, ends, closures, and connections to valves of various types. Fittings shall be designed, manufactured, and installed in such a manner that they will withstand all forces, both internal and external, that can reasonably to expect to be applied to such fittings during its expected use. If saddles are used steel banding is required.

At all times the fitting and its connections shall be completely water tight.

Where pipe size reductions occur at elbows or tees, the reduction shall be on the downstream side of the fitting.

Fittings shall be manufactured using material or combinations of materials that when buried in soil or concrete and carrying clean water the fitting shall have a useful life expectancy of 40 years or greater.

The Contractor or material supplier furnishing the pipe or fittings to the owner shall guarantee for one year following project completion their satisfactory performance in conformance with these specifications. Failure of pipe or fitting for causes other than abuse or improper installation by the owner or stockholders shall be repaired at the Contractor’s or material supplier’s expense. Repair costs shall be limited to materials, equipment and labor required to replace the failed fitting.

PVC Fittings:

Dimensions: All fittings except cross and “Y” fittings may be manufactured with PVC plastic by either injection molded or fabrication processes.

Listed below are the ASTM standards specifications for fittings suitable for use with IPS-size pipe.

ASTM



Standard specification for

D-2466
Socket-type Poly (vinyl chloride) (PVC Plastic pipe Fittings, Schedule 40.

D-2467


Socket type Poly (vinyl Chloride) (PVC

Plastic Pipe Fittings, Schedule 80.
D-3036 


Poly (vinyl chloride) (PVC) Plastic Line

Couplings, Socket type.

D-2609


Plastic Insert Fittings for Polyethylene 

(PE) Plastic Pipe

D-2683


Socket-type Polyethylene Fittings for SDR

11.0 Polyethylene Pipe

D-3139


Standard Specification for Plastic Pressure

Pipe using Flexible Elastomeric Seals

D-3261 
Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing

PIP-size pipe fittings shall be used in accordance with manufacturer’s recommendations.

The minimum wall thickness of fabricated PVC fittings shall be 125 percent of the minimum wall thickness of the corresponding size and pressure class of PVC pipe for which the fitting is designed to be used except that for a socket-type fitting the wall thickness of the socket shall be at least equal to the minimum wall thickness of the corresponding size and pressure class of PVC pipe for which the fitting is designed to be used. Extra thickness and reinforcement shall be provided at the side outlet of all tees.

Pressure Testing for Fabricated PVC Fittings shall be in accordance with ANSI/ASTM D-1599. Fittings shall be tested while held in a test jig constructed in such a manner as to seal the joint openings by means of rubber gaskets but not to reinforce or support the fittings except where contact is necessary because of the shape of the fitting to keep the fitting in the test jig. Such contact shall be held to a minimum. For socket-type fittings, the socket- plug portion of the text fixture must extend into the socket one- half to two-thirds of the socket depth.

The minimum burst strength of all fittings, except riser tees, shall be not less than two times the pressure rating of the pipe with which the fitting is to be used. The minimum burst strength of riser tees shall be not less than three times the pressure rating of the pipe with which the fitting is to be used.

Marking:

Each fitting shall be marked with indelible ink or by other suitable means with the manufacturer’s name or trademark, the manufacturer’s code designation for the type and grade of PVC material from which the fitting was made, lot number, the dimension ratio for the pipe for which the fitting was designed, pressure rating, and whether the fitting is manufactured with PIP, IPS, or Cl dimensions.

Steel Fittings:

All fittings may be fabricated of steel in accordance with “AWWA Standard for Dimensions for Fabricated Steel Water Pipe Fittings (AWWA C208). Welds shall be good quality and projections ground off so they do not penetrate the protective coatings described hereafter. Fittings shall show evidence of good quality workmanship in cutting and fit up as well as welding. Requirements against inward protrusions shall be strictly adhered to. Welds shall be water tight.

Steel fitting inside and outside, except threads, shall be epoxy coated in the shop by either electrostatic, fluidized bed, painting, or per AWWA C2l0 processes. Fitting surface preparation epoxy application, and curing shall strictly comply with the epoxy manufacturer’s recommendations. Surface preparation of all bare metal parts of a completed fitting shall include sand or grit blasting to bright metal. Previously epoxy coated parts of completed fittings need not be cleaned and coated except where the original epoxy coating has been damaged.

Completed steel fitting shall be handled, shipped, and installed in a manner that will not damage any of its surface protection systems. Any damage shall be repaired before installation is completed Material Inspection

The pipe and fittings may be inspected by the Engineer, owner or their agent at any time. Only materials delivered to the job site in factory perfect condition will be accepted. Any material that was delivered damaged, or is found to be defective, or not meeting the minimum strength, dimensional, visual, or workmanship requirements of these or referenced specifications shall be rejected.

Shipping and Handling

Transportation of the pipe and fittings to the job site and handling at the job site shall be such that there is no damage to the pipe or fitting. The pipe shipped directly from the manufacturer’s plant to the job site shall be bundled, crated, or otherwise supported during shipment to prevent bounding and deflection during shipment. Pipe shall not be shipped piled higher than four (4) feet deep, except when a rigid support and restraint system is built into the load, truck, or bundling to help carry the weight of the upper pipe. Pipe may be telescoped for shipping so long as the pipes are all approximately the same length, the largest diameter pipes are properly bundled and supported, and the smaller diameter pipes are restrained from sliding.

All surfaces of the transport vehicle and other rigid restraint systems that bear against the pipe shall be flat and several inches wide. The pipe may be shipped in less than bundle quantities or not bundled on flat bed or in van type trailer, but it shall be supported, tied down, and in all ways protected so it does not move about and does not sustain any damage during shipping. Pipe transport vehicles that require the pipe to cantilever several feet shall not be used.

Pipe bundles shall be unloaded using equipment of adequate size to safely lift, move, and gently place the bundle upon the ground. Either strap slings or tines may be used to lift the pipe bundles. Sufficient blocking shall be used under bundles so slings and tines may be placed under and removed from under the bundles without sliding against the pipe. Pipe may be unloaded one piece at a time, but care shall be taken that bundles do not break apart on the load and that all pipe is placed on the ground or in a pile without impact. Extra caution shall be taken in cold weather to avoid impact of pipes or bundles of pipes.

INSTALLATION

Minimum Depth of Cover

Pipe shall be installed below the ground surface to provide protection from hazards imposed by traffic crossings, farming operations, or soil cracking. The minimum depth of cover for pipe (larger than 3” in diameter) shall be 30 inches or greater as indicated on the drawings. Depth of cover for pipe 3” or less in diameter will be as indicated on the drawings.

At low places on the ground surface, extra fill may be placed over the pipeline to provide the minimum depth of cover. The top width of the fill shall then be no less than ten feet and the side slopes no steeper than 6:1. If extra protection is needed at vehicle crossings or wash crossings, an encasement pipe or other approved methods may be used.

Trench Construction

All OSHA regulations for excavation shall be met

Provisions shall be made to insure safe working condition where unstable soil, trench depth, or other conditions are hazardous to personnel working in the trench..

Each employee in an excavation shall be protected from cave-ins. No protective system is needed if the trench is less than 5 feet deep, and is inspected by a competent person and that person determines there is no indication of a potential cave-in.

If the trench is over 5 feet deep, a protective system will be installed. This system may consist of shoring the pipe trench or sloping the trench sides. The protective system shall meet the requirements of Subpart P of OSHA Safety and Health Standards.

The minimum trench width below the top of the pipe shall be twenty f our (24) inches or two (2) pipe diameters, whichever is greater. For pipe diameter larger than 18” the minimum trench width shall be 36” + pipe diameter. When minimum trench width must be exceeded, the trench width at any point below the top of the pipe shall be only wide enough to permit the pipe to be easily placed and joined and to allow the initial backfill material to be uniformly placed under the haunches and along the sides of the pipe.

Where the soil material in the bottom of the trench contains large gravel, cobbles, boulders, hardpan, or any other material which might damage the pipe, the trench bottom shall be over excavated at least four (4) inches below its normal bottom grade. It shall be refilled to normal bottom grade with fine-grained material less than one-half (1/2) inch size and compacted to the natural in-place density of the adjacent earth. The bottom of the trench prior to installing pipe shall be smooth, uniform, firm, fine-grained material. A depression shall b€excavated for the pipe be.l oi fittings.

The trench for the pipeline shall be excavated to the lines and grades shown on the drawings or as staked in the field. If grades are not provided, the slope of the bottom of the trench should generally parallel the ground surface. The bottom of the trench should slope continuously the same direction between air vent and drain locations. It may be necessary to excavate short lengths of the trench deeper in order to maintain continuous slope for air venting and drainage.

Pipe Installation

Extreme caution shall be taken during all operations, unloading, transporting, stringing, installing, and backfilling so that the pipe wall is not scratched, marked, or damaged in any way.

The pipe shall be uniformly and continuously supported. Blocking or mounding shall not be used to bring the pipe to final grade. Care should be taken to prevent permanent distortion and damage when handling the pipe.

For pipe with bell joints, bell holes shall be excavated in the bedding material, as needed, to allow for unobstructed assembly of the joint and to permit the body of the pipe to be in contact with the bedding material throughout its length.

Immediately after connecting the pipe in the trench, each pipe joint shall be checked and corrected to proper end clearance and gasket location.

Pipe ends of laid pipe shall be temporarily plugged when laying is not in progress. They should be plugged with a solid object that is larger than the pipe diameter. Keep debris and soil out of the pipeline during laying operations.

Joints and Connections

All fittings shall be installed according to the recommendations of the manufacturer or as directed by the Engineer. All threaded PVC connections shall be installed using Teflon paste suitable for plastic pipe. Threaded metal fittings shall be installed using Teflon tape dressing on cleaned threads.

Pipe connections for pipe 4-inch size and larger shall be made with an integral bell and spigot type connecting mechanism using a continuous ring gasket to provide the hydraulic seal. The connecting seal shall remain tight to at least 15 times the pressure rating of the pipe.

Pipe connections for pipe 3-inch size and smaller may be made with bell and spigot and gasket as larger pipe or using solvent welding methods. All connections shall be made according to manufacturer’s recommendations.

All appurtenances, including valves, valve supports, outlets, vents, risers, drains, thrust blocks, anchor blocks, etc., shall be installed in accordance with the drawings as directed by the Engineer, or special requirements of the manufacturer.

All riser supported valves shall be tightened using a chain wrench or other suitable wrench on the valve. The handle length used shall be no longer than 15-inches. They should be tightened using torque only, not torque and bending. RISER SUPPORTED VALVES SHOULD NEVER BE TIGHTENED WITH THE SYSTEM UNDER PRESSURE. THE ADDITIONAL STRESS COULD BREAK THE RISER AND CAUSE SEVERE INJURY OR EVEN DEATH TO THE WORKMAN.

At elbows and tees where standard fittings are used and the change in direction of the pipeline is slightly different than that of the fitting, the additional direction adjustment shall be made by deflecting the pipe starting one (1) length away from the fitting.

Thrust blocks must be placed against a solid hand-excavated trench wall undamaged by mechanical equipment. They shall be constructed of concrete to the size and shape indicated on the drawings or as directed by the Engineer.

Trench Backfilling

As much as practical the pipe should be allowed to attain the temperature of the water it will transport prior to the placement of any backfill. Each piece of pipe that is installed in the trench shall have sufficient backfill placed upon it the day it is installed to prevent it from moving (creeping). Backfill operations may proceed to completion as rapidly as possible after the pipe is installed in the trench, but backfilling should not follow installation closer than three or four lengths of pipe to allow for slight adjustments in the alignment and grade of the pipeline. All backfill shall be placed in a manner to avoid impact upon the pipe.

All backfill material in the pipe zone, from the trench bottom to a depth of 0.6 of the pipe diameter shall be select soil materials containing a maximum particle size of 3/4 inch. It shall contain no organic material or frozen lumps. The same type of select soil material shall fill the entire trench for road or driveway crossings. No rock larger than 3/4 of an inch shall be placed within 6 inches of the pipe. Through generally untraveled areas, the remainder of the trench may be filled with material up to six (6) inches maximum size and shall be finished with a windrow over the trench.

At road or driveway crossing the entire trench shall be filled in four (4) inch lifts and manually or mechanically compacted to 95% of Proctor density. Mechanical compaction devices shall not be used within four (4) inches of the pipe in any way. Compaction under the pipe below its springline and within four (4) inches of the pipe shall be performed with hand tools. The soil moisture content should be controlled to near optimum. Surface materials shall be replaced with the kind and thickness of material that was the surface prior to excavation.

In generally untraveled areas the backfill in the pipe zone shall be placed in approximately six (6) inch lifts. It shall be placed under the pipe with hand tools and each lift moderately compacted with hand tools or by workmen’s feet. The backfill above six (6) tenths of the pipe diameter may be placed without compaction.

For pipe larger than 18” diameter the select soil material shall be class I or II as defined below.

Class I
Angular, 3/4 to 1/4 inch size, graded crushed stone with a maximum of 10% non-cohesive fines

Class II 
Sands and gravels with maximum particle size of 3/4 inch containing a maximum of 12% of non-cohesive fines. Sands shall have a maximum of45% passing the #40 sieve. Soil types GW, GP, SW, and SP are included in this class.

If water compaction is used, it shall be performed with the pipeline full of water. All backfill material shall be saturated by methods other than a stream of water running the length of the trench. After saturation the soil shall be allowed to drain and settle. After the soil becomes firm again, the trench shall be regraded and the area left with a smooth surface.

The backfill for a two (2) foot radius around all risers shall be fine-grained selected material placed and moderately compacted in six (6) inch lifts.

Flushing and Testing

All parts of the system should be backfilled and adequately held in place before flushing and testing is started.

The pipeline system shall be thoroughly flushed with a rapid rate of flow until it is clean. Usually flushing and filling of large systems is best performed working on part of the system at a time. When flushing a pipe system there shall always be several large openings provided in the system to allow large flows of water and debris to escape from the system without building up any pressure. Gate valves in pressure reducing stations shall be closed and the pipelines flushed. On dead end lines the closing plate of the last two (2) or three (3) riser valves shall be opened several inches. One (1) or two (2) riser valves upstream of each pipe size reduction shall also be opened several inches. Looped lines may need special valving considerations in order to be adequately flushed.

The line shall be inspected in its entirety while the maximum static pressure (full with no flow for gravity systems and one small lateral operating for pumped systems) is maintained. Where leaks are discovered they shall be promptly repaired and the line shall be retested.
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