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Natural resources conservation service
conservation practice sPECIFICATION

430Dd - irrigation water conveyance
high-pressure, underground, plastic pipeline

I.  Scope

The work shall consist of furnishing and installing high pressure plastic pipe and fittings to the lines and grades as shown on the drawings and/or as staked in the field.

II.  Minimum Depth of Cover

Pipe shall be installed at sufficient depth below the ground surface to provide protection from hazards imposed by traffic crossings, farming operations, freezing temperatures, or soil cracking.  The minimum depth of cover for pipe shall be: 

Pipe Diameter

Depth of cover

(inches)


(inches)

1/2 through 2
    
18

2-1/2 through 5    
24

6 or more 
    
30

When depths of cover are otherwise specified, they will be noted on the "Practice Requirements" sheet. 

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 10 feet and the side slopes no steeper than 6:1.  The fill material may be placed and compacted before the trench is excavated.  If extra protection is needed at vehicle crossing, encasement pipe or other approved methods may be used.  

III.  Trench Construction

Trench at any point below the top of the pipe shall only be 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.  The trench width shall depend upon the type of compaction of the backfill, and the width shall be as shown in Table 1.

If the trench is precision excavated and has a semicircular bottom that closely fits the pipe, the width shall not exceed the outside diameter of the pipe by more than 10 percent.

The trench bottom shall be uniform so that the pipe lays on the bottom without bridging.  Clods, rocks, and uneven spots that can damage the pipe or cause non-uniform support shall be removed.

If rocks, boulders, or any other material that can damage the pipe are encountered, the trench bottom shall be undercut a minimum of 4 inches below final grade and filled with bedding material consisting of sand or compacted fine-grained soils.

Pipelines having a diameter of ½ through 2½ inches that are to be placed in areas not subject to vehicular loads and in soils that do not crack appreciably when dry may be placed by using "plow-in" equipment instead of conventional trenching.

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

IV.  Placement

Care shall be taken to prevent permanent distortion and damage when handling the pipe during unusually warm or cold weather.  To minimize stresses of expansion and contraction, the pipe shall be allowed to come within a few degrees of the temperature it will have after it is completely covered before placing the backfill, other than that needed for shading, or before connecting the pipe to other facilities.

The pipe shall be uniformly and continuously supported over its entire length on firm stable material.  Blocking or mounding shall not be used to bring the pipe to final grade.

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.

The pipe shall be centered in the trench to allow proper backfill placement.

V.  Joints and Connections

All joints and connections shall be designed and constructed to withstand the design maximum working pressure for the pipeline without leakage and to leave the inside of the line free of any obstruction that may lead to reduce its capacity below design requirements.

All fittings, such as couplings, reducers, bends, tees, and crosses, shall be installed according to the recommendations of the pipe manufacturer.

Fittings made of steel or other metals susceptible to corrosion shall be adequately protected by wrapping them with plastic tape or by applying a coating having high corrosion-preventative qualities.  If plastic tape is used, all surfaces to be wrapped shall be thoroughly cleaned and coated with a primer compatible with the tape before wrapping.  

VI.  Thrust Blocks

Thrust blocks must be formed against a solid hand-excavated trench wall undamaged by mechanical equipment.  They shall be constructed of concrete, and the space between the pipe and trench wall shall be filled to the height of the outside diameter of the pipe or as specified by the manufacturer.  

VII.  Testing 

The pipeline shall be tested for pressure strength, leakage, and proper functioning.  The tests may be performed before back​filling or anytime after the pipeline is ready for service.  

Tests for pressure strength and leaks shall be accomplished by inspecting the pipeline and appurtenances while the maximum working pressure is maintained and all joints and connections are uncovered, or by observing normal operation of the pipeline after it is put into service.  Partial backfills needed to hold the pipe in place during testing shall be placed as specified in "Initial Backfill".  Any leaks shall be repaired and the system retested.  

The pipeline shall be tested to insure that it functions properly at design capacity.  At or below design capacity there shall be no objectionable flow conditions such as water hammer, continuing unsteady delivery of water, damage to the pipeline, or detrimental discharge from control valves.  

VIII.  Backfill

A.  Initial Backfill. (For pipes 18 in. or less)  Hand, mechanical, or water packing methods may be used.

The initial backfill material shall be soil or sand that is free from rocks or stones larger than 1 inch in diameter.  At the time of placement, the moisture content of the material shall be of such that the required degree of compaction can be obtained with the backfill method to be used.  The initial backfill material shall be placed so that the pipe will not be displaced, excessively deformed, or damaged.  

If backfilling is done by hand or mechanical means, the initial fill shall be compacted firmly around and above the pipe as required to provide adequate lateral support to the pipe.  

If the water packing method is used, the pipeline first shall be filled with water.  The initial backfill before wetting, shall be of sufficient depth to insure complete coverage of the pipe after consolidation.  Water packing is accomplished by adding water to diked reaches of the trench in sufficient quantity to thoroughly saturate the initial backfill without excessive pooling of water.  After the backfill is saturated, the pipeline shall remain full until after the final backfill is made.  The wetted fill shall be allowed to dry until firm before beginning the final backfill.  

B.  Initial Backfill.  (for pipes 20-inch or greater).  Hand, or water packing methods may be used.

The initial backfill material shall be select material as shown in figure 1 placed from the bottom of the trench to a depth of 0.7 the pipe diameter.  At the time of placement, the moisture content of the material shall be such that the required degree of compaction can be obtained with the backfill method to be used.

The initial backfill material shall be placed so that the pipe will not be displaced, excessively deformed, or damaged.

If backfilling is done by hand or mechanical means, the initial fill shall be compacted firmly in 4 to 6 inch lifts around the pipe as required in figure 1 to provide adequate lateral support to the pipe.

If the water packing method is used, the pipeline first shall be filled with water.  The initial backfill before wetting, shall be of sufficient depth to ensure a final depth of 0.7 of the pipe diameter after consolidation.  Water packing is accomplished by adding water to diked reaches of the trench in sufficient quantity to thoroughly saturate the initial backfill.  The backfill shall be vibrated sufficiently to fill voids under the pipe.  The amount of water used for consolidation shall be controlled to ensure no pooling of excess water.  After the backfill is saturated, the pipeline shall remain full until after the final backfill is made.  The wetted fill shall be allowed to dry until firm before beginning the final backfill.

C.  Final Backfill.  The final backfill material shall be free of large rocks, frozen clods, and other debris greater than 3 inches in diameter.  The material shall be placed and spread in approximately uniform layers so that there will be no unfilled spaces in the backfill and the backfill will be level with the natural ground or at the design grade required to provide the minimum depth of cover after settlement.  Rolling equipment shall not be used to consolidate the final backfill until the specified minimum depth of cover has been placed.  

All special backfilling requirements of the pipe manufacturer shall be met.  

IX.  Materials

A.  The plastic pipe shall conform to the requirements of the Material Specification, Pressure Rating, and SDR as listed on the "Practice Requirements" sheet.  Prior to purchase of this pipe, the owner should provide the Engineer with the name of the pipe manufacturer and the marking on the pipe for the Engineer's determination of acceptance.

B.  All fittings and couplers shall meet or exceed the same strength requirements as those of the pipe.

Such fittings and joints shall be capable of withstanding a working pressure equal to or greater than that for the pipe.

C.  Joints can be either rubber gasket or solvent cemented joints.  When solvent cement joints are used, they shall be constructed and cemented according to the recommendations of the pipe manufacturer.  

X.  Basis of Acceptance

The acceptability of the pipeline shall be determined by inspections to check compliance with all the provisions of this specification with respect to the drawings, pipe, pipe marking, the appurtenances, and the minimum installation requirements.

The installing contractor shall certify that his installation complies with the requirements of the specification.  He shall furnish a written guarantee that protects the owner against defective workmanship and materials for not less than 1 year and that identifies the manufacturer and markings of the pipe used.

XI.  Vegetative Cover

When specified, a protective cover of vegetation shall be established on the disturbed area.  The planting of vegetative materials shall conform to the requirements of Practice Specification 342, Critical Area Planting.

XII.  Special Measures

Measures and construction methods shall be incorporated as needed and practical that enhance fish and wildlife values.  Special attention shall be given to protecting visual resources and maintaining key shade, food and den trees.

XIII.  Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, operator, Contractor or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.  

The completed job shall be workmanlike and present a good appearance.  
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*  IF NEEDED FOR ROCKY CONDITIONS 

TW = TRENCH WIDTH, SEE TABLE 1.

B1 = FINAL BACKFILL, AND INITIAL BACKFILL FOR PIPE SIZES 18 OR LESS;
SOIL EXCAVATION FROM TRENCH, AND COMPACTED TO SAME DENSITY AS ADJACENT
SOIL IN TRENCH BANKS.

B2 = INTERMEDIATE BACKFILL, SOIL MATERIAL THIS IS SAND, LOAMY SAND, OR SANDY
LOAM FREE FROM CLODS AND ROCKS GREATER THAN 1 INCH.

B3 = INITIAL BACKFILL, MATERIAL OF SOIL TYPES SW (WELL GRADED CLEAN SAND) OR SP
(POORLY GRADED SAND), WITH LESS THAN 12% PASSING 200 SIEVE.

Table 1. Minimum and maximum trench widths for high pressure underground plastic pipelines

Pipe Size

Minimum Trench Width (in)

Maximum Trench Width
  (in)

Water Packed
Mechanical Compaction

     (in)


   4

    10


16


      30
   5

    11


17


      30
   6

    12


18


      30
   8

    14


20


      30
   10

    16


22


      30
   12

    18


24


      36
   14

    22


32


      36
   15

    23


33


      36
   18

    26


36


      42
   20

    28


38


      42
   24

    32


42


      46
   27

    35


45


      46
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