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CS-AZ-90
Construction Specification 
CS-AZ-90	Conduits and Pipelines through Embankments

1 Scope
The work consists of the construction of a pipe or conduit through an embankment less than 20 feet high including furnishing of all labor, material and equipment. 

This specification does not include the requirements for constructing the embankment, nor for installing pipe in any location besides through an embankment.  

2	Pipe Materials
All pipes used shall be as identified on the drawings and shall be joined as required by the manufacturer of the pipe and in compliance with Arizona Construction Specifications CS-AZ-44, Corrugated Polyethylene Pipe; CS-AZ-45, Plastic Pipe; CS-AZ-51, Corrugated Metal Pipe; and CS-AZ-52, Steel Pipe.Concrete pipes. If specified on the drawings shall be in compliance with the NRCS National construction specification cs042, Concrete Pipe Conduits and Drains.

All pipe installed through the soil embankment shall be constructed with watertight joints. Any pipe exposed to sunlight shall be protected from UV rays as necessary.

3 	Excavation and Backfill
Excavation and earthfill shall conform to Arizona Construction Specifications CS-AZ-21, Excavation, and CS-AZ-23, Earthfill, respectively.

4	Internal erosion control
The pipe installation through the embankment shall be done according to the details on the drawings.  The design will have internal erosion control consisting of a Drainage Diaphragm or Soil Sealing. The construction of the internal erosion control measure shall be completed as detailed below and in sequence with the construction of the embankment to provide for proper compaction and constructability.  

Drainage diaphragm – The drainage diaphragm shall consist of drainfill meeting the requirements of ASTM C-33 for fine aggregate. The diaphragm shall be located downstream of both the cutoff trench and the centerline of the dam. It shall be constructed to the dimensions shown on the drawings.  

The pipe shall be encased in a drainfill envelope along its length from the diaphragm to the outlet end of pipe.

The drainage diaphragm and envelope material shall be placed in 12 inch lifts and each lift saturated uniformly with approximately 1.2 gallons of water per cubic foot of loose filter material. In lieu of water application, the filter material shall be placed in 9 inch lifts and compacted with one pass of a plate vibrator. 

	ASTM C33 Fine Aggregate Requirements

	Sieve Size
	% Passing by Weight

	3/8 inch
	100

	No. 4
	95 – 100 

	No. 16
	45 – 85 

	No. 50
	5 – 30 

	No. 100
	0 – 10 



Soil sealing – The soil sealing method is only appropriate for  embankments  less than 15 feet in height, using either smooth pipe with a diameter of 8 inches or less or corrugated pipe with a diameter of 12 inches or less.

After compaction of the embankment is completed to a designated height as shown on the drawing, a trench shall be dug to the depth and width as shown on the drawing. The trench shall be 4 inches deeper than the depth required for the bottom of the pipe. Compact soil back into the trench with no particle greater than ¼ inch to the elevation for the bottom of the pipe. Place the pipe in the trench and compact around the haunches of the pipe with the same materials being used in the embankment, but no particle shall be larger than ¼ inch. Hand compaction in 4 inch lifts is required directly around the pipe until the top of the pipe is reached. All material compacted around the pipe shall be less than ¼ inch within 6 inches of the pipe. Construction of the embankment can then be continued across the dam and over the pipe, but no large equipment shall cross the pipe until a minimum of 12 inches of hand compacted soil is above the top of the pipe. No large vibratory equipment shall be used within 18 inches clear distance on the sides and above the outside surface of the pipe.

5	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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