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CS-AZ-51
Construction Specification 
CS-AZ-51	Corrugated Metal Pipe

1	Scope
The work consists of furnishing and placing circular, arched, or elliptical corrugated metal pipe and the necessary fittings.

2	Material
Pipe and fittings shall conform to the requirements of Material Specification MS-AZ-550, Corrugated Metal Pipe.

Unless otherwise specified, perforated pipe furnished shall conform to the requirements for Class I perforations as described in ASTM A760 or A762.

3	Coupling bands and hardware
Hardware consisting of coupling bands and band fastening devices, such as connecting bolts, rods, lugs, and angles used in conjunction with zinc-coated iron or steel pipe, shall be galvanized by the hot-dip method. Hardware used in conjunction with aluminum pipe and aluminum or aluminum-zinc alloy-coated iron and 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.

Coupling bands shall be installed to provide straight alignment of the connecting pipe ends. Unless otherwise specified, the bandwidth shall be as specified in ASTM A760 and A762. 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.

4	Fabrication
Fabrication of appurtenant sections shall be performed as 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 metallic-coated material identical to that from which the attached pipe is fabricated. Fabrication shall be of a quality and finished workmanship equal to that required for the pipe.

5	Handling the pipe
The contractor shall furnish equipment as necessary to install the pipe without damaging the pipe or coating. The pipe shall be transported and handled in a manner to prevent damage to the pipe and coating.

7	Excavation
The bottom width, side slopes, and gradelines for trench excavation shall be to the dimensions and lines shown on the drawings. 

Excavated trenches shall conform to state and local laws and regulations for trenching. Trenches shall be supported as necessary to safeguard the work and workers. Trench supports shall prevent sliding or settling of the adjacent ground. The width of the excavation shall be increased, if necessary, to provide space for sheeting, bracing, shoring, and other supporting installations.

6	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 iron or steel pipe is not permitted. 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.

Perforated pipe shall be installed with the perforations down and oriented symmetrically about a vertical centerline. Perforations shall be clear of any obstructions at the time the pipe is installed in its final position.

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

8	Backfill
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.  Backfill material shall contain no frozen soil, sod, brush, roots, or other perishable material. Rock fragments greater than 3 inches shall not be placed within 2 feet of the conduit or pipeline. For depth of cover over the pipe see design drawings.

Soil material, fine gravel or coarse gravel specified as bedding material shall be durable, non-compressible and be within the grading limits of the Unified Soil Classification System, USCS. The ASTM specifications for classifying soils are:  ASTM D2487, Classification of Soils for Engineering Purposes, and ASTM D2488, Standard Practice for Description and Identification of Soils (Visual Manual Procedure).

The following table lists some general properties of materials suitable for bedding.  Gradation is unique for each soil in the USCS. The bedding requirements are site specific and shall be shown on the drawings using an identification symbol of the USCS.

	Material
	USCS
	S.G.
(minimum)
	Size
(maximum)

	Soil
	SW, SP, SM, SC, ML, CL
	1.75
	#10 sieve

	Fine Gravel
	SW, SP, SM, SC
	2.00
	¾-inch

	Coarse Gravel
	GW, GP, GM, GC
	2.40
	3-inch



Initial backfill – The initial backfill shall be select material that is 3/4 inch diameter or finer, placed and compacted around and above the conduit to the depth and density indicated on the drawings, and placed at least 6 inches above and below the conduit. 

Final backfill – The final backfill may be the material from the trench excavation that is less than 3 inches in diameter. The final backfill shall be compacted or windrowed. 

9	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.

10	Embedment in concrete
Special treatment shall be provided to the pipe surface when embedded or attached to concrete and the pipe material is aluminum or aluminum-coated and aluminum-zinc alloy-coated. Potential contact surfaces in contact with concrete and masonry surfaces shall be coated with two coats of a bituminous paint of the cutback type. 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.

11	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 NRCS technical representative.

Normal exterior or interior atmospheric exposure – Zinc dust - zinc oxide primer, ASTM D79 and D520; Single package, moisture cured urethane prime in silver metallic color; or Zinc-rich cold galvanized compound, brush, or aerosol application

Submergence in water exposure – Zinc dust - zinc oxide primer, ASTM D79 and D520; or 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 and A885. 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, paragraph 6.8. 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.

12	Final Grading
All disturbed areas shall be graded without surface depressions to blend with the surrounding area.

13	Items of work and construction details 


 Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.
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