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1.	SCOPE

The work shall consist of furnishing and installing circular corrugated metal pipe and the necessary appurtenances to the alignment, grades, and dimensions as shown on the drawings and/or staked in the field. The work also includes site preparation, earth fill, and excavation and any other applicable practice necessary for installation as shown on the drawings. Unless otherwise specified, the pipe shall conform to the requirements listed in this specification, NRCS Standard 430, and the requirements shown on the drawings.

2.	REFERENCE DOCUMENTS

ASTM A742		Standard Specification for Steel Sheet, Metallic Coated and Polymer Precoated for Corrugated Steel Pipe

ASTM A760		Standard Specification for Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains

ASTM A762		Standard Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains

ASTM A849		Standard Specification for Post-Applied Coatings, Pavings, and Linings for Corrugated Steel Sewer and Drainage Pipe

ASTM A875		Standard Specification for Steel Sheet, Zinc-5 % Aluminum Alloy-Coated by the Hot-Dip Process

ASTM A929		Standard Specification for Steel Sheet, Metallic-Coated by the Hot-Dip Process for Corrugated Steel Pipe

ASTM B744	       Standard Specification for Aluminum Alloy Sheet for Corrugated Aluminum Pipe

ASTM B745       Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains

ASTM C361       Standard Specification for Reinforced Concrete Low-Head Pressure Pipe     

ASTM D79        Standard Specification for Zinc Oxide Pigments       

ASTM D520       Standard Specification for Zinc Dust Pigment       

ASTM D1056     Standard Specification for Flexible Cellular Materials—Sponge or Expanded
		       Rubber 

ASTM D4146     Standard Test Method for Formability of Zinc-Rich Primer/Chromate 
		       Complex Coatings on Steel 
	     
3.	MATERIALS

a. Material requirements. Corrugated pipe and fittings materials shall be made of either aluminum, or steel that is zinc-coated, aluminum-coated, aluminum-zinc alloy-coated, or polymer-coated. Sheet metal used for the pipe shall conform to the requirements of one of the specifications listed in Table 1 for the specified type, sheet thickness, class, and coating.

			                 Table 1. Material Requirements
	Material
	Coating Method
	Applicable Material Specification

	Steel
	Metallic coated and polymer precoated
	ASTM A742

	
	Zinc-aluminum alloy, hot dipped
	ASTM A875

	
	Metallic coated, hot dipped
	ASTM A929

	Aluminum
	
	ASTM B744


 

b. Pipe fabrication requirements. In addition to the material requirements listed in Table 1, Material Requirements, corrugated pipe shall be manufactured to the requirements of one of the specifications listed in Table 2, Fabrication Requirements.

Table 2. Fabrication Requirements
	Pipe Material
	Applicable Pipe Specification

	Steel
	ASTM A760

	
	ASTM A762

	Aluminum
	ASTM B745


 
The minimum metal sheet thickness (not including coatings) for any pipe shall be 0.064 inches.

c. Coupling bands and hardware. Pipe joint coupling bands shall be provided for each section of pipe. The hardware for fastening the coupling shall be fabricated to permit sufficient tightening to provide the required joint tensile strength, and water tightness without failure of its fastening.

Hardware consisting of coupling bands and band fastening devices, such as connecting bolts, rods, lugs, and angles used in conjunction with zinc-coated steel pipe, shall be galvanized by the hot-dip method. Hardware used in conjunction with aluminum pipe and aluminum or aluminum-zinc alloy-coated steel pipe shall be of the same material as the pipe except that hot-dip galvanized or cadmium-plated fasteners may be used. The surface of all band-fastening devices for pipe specified with bituminous or polymer coating shall be coated with asphalt-mastic material meeting the requirements of ASTM A849. The coupling band shall be coated similar to that specified for the pipe unless otherwise specified.

Coupling bands shall be installed to provide straight alignment of the connecting pipe ends. The bandwidth shall be as specified in the applicable specification listed in Table 2, Fabrication Requirements. The bands shall be positioned to overlap adjacent pipe ends equally. The coupling bands shall be corrugated to match the corrugations of the pipe section ends being connected.

d. Gaskets. Gaskets, if specified, shall be sleeve type or o-ring type. Sleeve type shall conform to ASTM D1056, grade 2C2. Sleeve type gaskets shall be one-piece construction, closed-cell neoprene, skin on all sides. Thickness shall be no less than 3/8in and ½in less than the width of the connection band used. O-ring gaskets shall conform to ASTM C361.

e. Fittings. Fabrication of fittings and appurtenant sections shall be performed to the dimensions shown on the drawings. The items may consist of inlet sections, outlet sections, end sections, elbows, skew or beveled sections, rod-reinforced ends, cut-off collars, or headwalls. Fabrication of these appurtenant sections shall be made from material identical to that from which the attached pipe is fabricated and shall be coated in the same manner. Fabrication shall be of a quality and finished workmanship equal to that required for the pipe.

f. Riveting. 

i. Pipe shall be fabricated with circumferential seam rivet spacing that does not exceed 3 inches except that 12 rivets are sufficient to secure the circumferential seams in 12-inch pipe.

ii. For longitudinal seams that will be within the coverage area of a coupling band, the rivets shall have flat heads or the rivets and holes shall be omitted and the seams shall be connected by welding to provide a minimum of obstruction to the seating of the coupling bands.

4.	INSTALLATION

	a. Handling the pipe. Pipe shall be braced as required to maintain its roundness when stored and handled.

Coated pipe shall be stored on padded skids, tires, or other suitable means so that coating will not be damaged. Pipe shall also be piled and blocked with strips between tiers.

Coated pipe shall be handled with wide belt slings, padded forks, or other means that will not damage the pipe. Chains, cables, or other equipment likely to cause damage to the pipe or coating shall not be used.

Pipe shall not be rolled or dragged on the ground. 

Each section of pipe shall be delivered in the field as near as practicable to the place where it is to be installed. 

If the pipe is supported, as for welding, supports shall be of sufficient width and number and be padded, if necessary, to prevent damage to the coating.

Pipe shall be visually inspected for damage to the coating. Any damaged areas shall be repaired in accordance with the standard to which to coating was applied.

b. Depth of cover. The minimum depth of cover for corrugated pipes shall be 18 inches.

c. Trench construction. The minimum width of the trench shall be wide enough to permit the pipe to be easily placed and joined and to allow the initial backfill material to be uniformly placed and compacted under the haunches and along the side 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 cause non-uniform support shall be removed.

If rocks, boulders, or any other materials that can damage the pipe or coating 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 no greater than ½ inch in diameter.

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

	d. Laying and bedding the pipe. Unless otherwise specified, the pipe shall be installed in accordance with the manufacturer's recommendations. Pipe shall be installed so no reversal of grade between joints results unless otherwise shown on the drawings. The pipe shall be installed with the outside laps of circumferential joints pointing upstream and with longitudinal laps at the sides near the vertical mid-height of the pipe.

Field welding of corrugated galvanized steel pipe is not permitted, unless specified in the drawings. The pipe sections shall be joined with fabricator-supplied coupling bands meeting the specified joint requirements. The coupling shall be installed as recommended by the fabricator.

The pipe shall be firmly and uniformly bedded throughout its full length to the depth and in the manner specified on the drawings.

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 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.

The pipe shall be loaded sufficiently during backfilling to prevent displacement from line and grade and to maintain full contact with the bedding during the placement operations.

	e. Strutting. When required, struts or horizontal ties shall be installed in the manner specified on the drawings. Struts and ties shall remain in position until the backfill has been placed above the top of the pipe to a height of 5 feet or the pipe diameter, whichever is greater, or to the surface of the completed earth backfill when the fill height is less than 5 feet above the top of the pipe. The contractor shall remove the struts or ties following completion of the earth backfill requirements that apply.

	f. Embedment in concrete. Special treatment shall be provided to the pipe surface when embedded or attached to concrete and the pipe material is aluminum, aluminum-coated or aluminum-zinc alloy-coated. Potential contact surfaces in contact with concrete and masonry surfaces shall be coated with two coats of a bituminous paint. Placement of the pipe shall be such that direct metal-to-metal contact with other metallic material, such as embedded steel reinforcement or water control gates, is prevented.

g. Repair of damaged coating. Any damage to the metallic coating shall be repaired by cleaning the damaged surface area by sand blasting, power disk sanding, or wire brushing. All loose and cracked coating, dirt, and any products of corrosion shall be removed before application of paint. Oil and grease material shall be removed by use of a solvent. The surface shall be clean and dry during the painting period and until the coating has completely dried.

Painting shall be accomplished by one of the following options based upon installed exposure conditions of the pipe as determined by the engineer:

i. Zinc dust - zinc oxide primer, ASTM D79 and D520
ii. Single package, moisture cured urethane prime in silver metallic color
iii. Zinc-rich cold galvanized compound, brush, or aerosol application
iv. Zinc dust paint, ASTM D4146

When the metallic coating is damaged in any individual area larger than 12 square inches or if more than 0.2 percent of the total surface area of a single pipe section is damaged, that section of pipe will be rejected.

Breaks or scuffs in bituminous coatings that are less than 36 square inches in area shall be repaired by applying two coats of hot-asphaltic paint or a coating of cold-applied bituminous mastic. The repair coating shall be a minimum of 0.05 inch thick after hardening and shall bond securely and permanently to the pipe and coating. The material shall meet the minimum physical requirements for bituminous coating in ASTM A849. Whenever individual breaks exceed 36 square inches in area or when the total area of breaks exceeds 0.5 percent of the total surface area of an individual pipe section, that section of pipe will be rejected.

Bituminous coating damaged by welding of coated pipe or pipe fittings shall be repaired as specified in this section for breaks or scuffs in bituminous coatings.

Breaks or scuffs in polymer coatings that are less than 36 square inches in area shall be repaired by the application of a polymer material similar to and compatible with the durability, adhesion, and appearance of the original polymer coating, as described in ASTM A849. The repair coating shall be a minimum thickness of 0.010 inch (10 mils) after drying. Whenever individual breaks exceed 36 square inches in area or when the total area of breaks exceeds 0.5 percent of the total surface area of the individual pipe section, that section of pipe will be rejected.

5.    CERTIFICATION

Testing. It shall demonstrate that the pipeline will function properly at and below design flow. Testing shall occur before placing the backfill over the field joints. Any leaks shall be repaired and system retested.
 
Quality assurance and guarantee. The contractor shall contact the local NRCS office at least 24 hours in advance of any pipe that will be buried for quality assurance checks relating to pipe grade and appurtenances, bedding conditions, and suitableness of backfill material. Pipe and appurtenances that are of questionable quality shall be subject to rejection at NRCS discretion. 

The manufacturer or supplier of pipe materials shall supply a statement certifying that all pipe and materials have met the standards and specifications as described in this specification, as applicable. 

The installing contractor shall certify that his or her installation complies with the requirements of this specification and NRCS Standard 430. He/she shall furnish a written guarantee that protects the owner against defective workmanship and materials for not less than 1 year.

If requested by the state conservation engineer, a qualified testing laboratory shall certify with supporting test results that the pipe meets the requirements in this specification.

The acceptability of the pipeline shall be determined by inspections to check compliance with all the provisions of this standard with respect to the design of the line, the pipe and pipe markings, the appurtenances, and the minimum installation requirements.

6.    MEASUREMENT

The quantity of each size and type of pipe shall be determined to the nearest foot by measurement of the laid length of pipe along the crown centerline of the pipe.
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Project Name: 

Date: 

7. ITEMS OF WORK AND CONSTRUCTION DETAILS:

      Items of work to be prepared in conformance with this specification and the construction details are:

