S-430 - 5
Corrugated Metal Pipe
NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE SPECIFICATION
430 – IRRIGATION PIPELINE
CORRUGATED METAL PIPE

I. GENERAL
The work shall consist of furnishing and installing corrugated metal pipe conduits, along with the necessary fittings and appurtenances, to the lines and grades shown on the drawings and/or as staked in the field.  Details of construction shown in the design drawings shall be considered as part of this specification.  In the event of a conflict between the drawings and these specifications, the more stringent requirement shall be followed, unless otherwise approved by the engineer.
II. MATERIALS
A. Pipe.  Pipe shall equal or exceed the requirements of the applicable specification for the kind of pipe and the type, weight, grade, and finish specified:
ASTM A 760, Corrugated Steel Pipe, Metallic-Coated for sewers and Drains.
ASTM A 762, Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains.
ASTM B 745, Corrugated Aluminum Pipe for Sewers and Drains.
AASHTO M 36, Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains.
AASHTO M 196, Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains.
AASHTO M 245, Standard Specification for Corrugated Steel Pipe, Polymer-Precoated, for Sewers and Drains.
B. Joints and Fittings.  The type of joining system (band couplers, sleeve couplers, bell and spigot, etc.) used shall be as specified and shall conform to the requirements of the applicable pipe specification, except that no channel bands, flat bands, or bands with projections (e.g., dimpled) shall be used.  Gaskets, where used, shall meet the requirements of the applicable specification for the pipe.  Sheet metal used for steel couplings shall have the same or better coating as that used for the pipe.
Standard fittings, such as elbows, tees, and reducers, shall be of the same material as the pipe.  
Coatings, Pavings, and Linings.  Where specified, coatings, pavings, and linings shall be in accordance with ASTM A 849, Post-Applied Coatings, Pavings, and Linings for Corrugated Steel Sewer and Drainage Pipe, AASHTO M 190, Standard Specification for Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches, or AASHTO M 246, Standard Specification for Steel Sheet, Metallic-Coated and Polymer- Precoated, for Corrugated Steel Pipe.
III. HANDLING AND STORAGE
The pipe shall not be handled in a manner to cause damage to the pipe and its coating.  The pipe shall not be rolled or dragged on the ground.  The contractor shall furnish equipment such as canvas slings or padded cables as necessary to handle and place the pipe without damaging the pipe or coating.  Individual joints of pipe shall be inspected and any damaged pipe, including coatings, shall be removed and repaired or replaced.
IV. INSTALLATION
A. Buried Pipelines.
1. Depth of Cover.  The minimum depth of cover over the top of the pipe shall be as shown on the drawings.
2. Trench Construction.  Pipe trench excavations shall be to the lines and grades shown on the drawings or as laid out in the field, if not otherwise specified.  Trench walls higher than 5 feet shall be sloped or shored as necessary to insure safe working conditions in accordance with OSHA regulations.  Where trench shoring is used, its use shall not disturb the pipe location, jointing, or backfill.  Refer to Figure 1 and 2 for typical trench details.
Trench width 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 bottom shall be uniform so that the pipe lies on the bottom without bridging.  Clods, rocks, and uneven spots that can damage the pipe or its coating or cause uneven support shall be removed.  Where rock, hardpan, cobbles, or other hard material that can damage the pipe or coating are encountered in the bottom of the trench, the trench shall be undercut a minimum of 4 inches below the final grade and filled back to grade with bedding material consisting of sand or compacted fine-grained soils.
3. Laying and Bedding the Pipe.  The pipe shall be firmly and uniformly bedded throughout its entire length, to the depth and in the manner specified on the drawings. Bedding material, if necessary, shall be placed and spread in uniform layers and in such a manner as to fill the floor of the trench so there are no unfilled spaces (air pockets) below the pipe.
4. Joints and Connections.  All fittings, such as couplers, reducers, bends, and tees shall be made of material that is recommended for use with the type of pipe specified and shall be installed in accordance with the recommendations of the pipe and fitting manufacturer.  Gaskets shall be installed according to the pipe manufacturer’s recommendations.  Unless otherwise specified, fittings and couplers made of steel or other materials susceptible to corrosion shall be protected.  At a minimum, such fittings shall have equal or better protection than the pipe itself.
5. Backfill.  
Initial Backfill.  Unless otherwise specified on the drawings, the initial backfill shall be angular, graded crushed stone (1- to ¼-inch size), coarse sands and gravels with maximum particle size of 1 inch, or soil or fine sand that is free from rocks, gravel, organic material, and frozen materials larger than 1 inch or earth clods greater than 2 inches in diameter.  On-site trench excavated materials may be used as long as any unsuitable materials are removed.  Initial backfill shall be installed to an elevation no less than 12 inches above the top of the pipe, unless otherwise shown on the drawings.  Refer to Figure 1 and 2.  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 used.
Unless shown otherwise on the drawings, initial backfill may be placed and compacted by hand, mechanical, or water packing methods.  Water packing method shall only be used with free draining backfill and foundation materials.  Compaction by hand or by hand-directed mechanical means shall be accomplished in lifts not to exceed 6 inches in thickness.  The initial backfill shall be compacted firmly and evenly around and above the pipe as required to provide adequate lateral support to the pipe.  Special care shall be taken to assure that backfill is placed under the haunches of the pipe sufficiently to fill all voids and provide uniform bearing.  The pipe and its protective coating shall not be displaced, deformed, or damaged by the backfilling operation.
The degree of compaction shall be such that lateral deflection of the pipe sidewalls will be minimal.  Unless special compaction requirements are noted on the drawings, or water packing methods are used, the initial backfill of fine-grained soil material shall be compacted firmly to achieve a soil density at least equal to the density of the undisturbed side walls of the trench.
If the water packing method is used, the pipeline shall first be filled with water.  The initial backfill, before wetting, shall be of sufficient depth to insure complete coverage of the pipe after consolidation.  Water shall be added to diked reaches of the trench to thoroughly saturate the initial backfill without excessive pooling of water.  After the backfill is saturated, the fill shall be consolidated by rodding, or with a vibrator, in order to sufficiently fill all voids under the pipe haunches.  The wetted fill shall be allowed to dry until firm before placing the next lift.  The pipeline shall remain full of water until after the final backfill is placed.
Final Backfill.  Unless otherwise shown on the drawings, the final backfill shall be native material free of rocks, frozen clods, or other debris greater than 6 inches in size.  The material shall be placed and spread in approximately uniform layers so that there will be no unfilled spaces in the backfill.  Rolling equipment shall not be used to consolidate the final backfill until the specified minimum depth of cover has been placed.  Final backfill may be mounded slightly over the top of the trench above ground level, but in no case shall the final backfill be lower than the natural ground along the top of the trench after settlement.
All special backfilling requirements of the pipe manufacturer shall be met.
B. Above-Ground Pipelines
Concrete, timber, or other pipe supports, and anchor and thrust blocks shall be constructed at the locations and to the dimensions shown on the drawings and/or as staked out in the field.  Unless otherwise specified on the drawings, pipe shall be supported a minimum of one foot above the ground.  Treated wood shall be used for timber supports.  Pipe shall not come in direct contact with pressure-treated wood and a water resistant barrier (such as, ice and water shield, roofing felt, or polymer tape) shall be placed between the pipe and the wood.
C. On-Ground Pipelines
Pipe shall be laid to the lines and grades shown on the drawings and/or as staked in the field.  The ground shall be shaped so as to provide continuous support needed.  If there are rocks or objects that might damage the pipe coating, sand or soil shall be used as a base for the pipe.
Concrete, timber, or other anchors and thrust blocks shall be constructed at the locations and to the dimensions shown on the drawings or as staked in the field, or both.  Treated wood shall be used for timber supports.  Pipe shall not come in direct contact with pressure-treated wood and a water resistant barrier (such as, ice and water shield or polymer tape) shall be placed between the pipe and the wood.
V. BASIS OF ACCEPTANCE
The acceptability of the pipeline installation shall be determined by inspections to check compliance with all the provisions of this specification with respect to the drawings, pipe materials, pipe markings, 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 one year.  The certification identifies the manufacturer and markings of the pipe used.
VI. 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 NRCS Practice Specification 342, Critical Area Planting. 
VII. 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.
VIII. ADDITIONAL SPECIFICATIONS
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CORRUGATED METAL PIPE TRENCH DETAILS
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ARCHED PIPE

NOTES

1. TRENCH WALLS HIGHER THAN 5 FT. SHALL BE SHORED OR SLOPED AS NECESSARY FOR CONSTRUCTION
SAFETY IN ACCORDANCE WITH OSHA REQUIREMENTS AND SITE CONDITIONS. REFER TO OSHA 1926, SUBPART P.

2. THE TRENCH WILL BE OVER EXCAVATED 4" AND BACKFILLED TO GRADE WITH SAND OR COMPACTED
FINE~GRAINED SOILS WHERE THE IN-SITU MATERIALS ARE UNACCEPTABLE FOR PIPE BEDDING.

3. UNLESS OTHERWISE SPECIFIED, "SELECT MATERIAL" FOR INITIAL BACKFILL WILL BE SOIL OR GRANULAR
MATERIAL WITH 1" MAXIMUM SIZE.




