CS-UT-202

CONSTRUCTION SPECIFICATION
CS-UT-202  PIPING THROUGH EMBANKMENTS
1
SCOPE
The work consists of the construction of a pipe through an embankment that is holding back water.  Also the measures necessary to ensure that water does not inappropriately follow the pipe through the embankment.  This specification only covers pipes going through embankments less than 20 feet high.
This specification does not include the requirements for the excavation or earthfill required for building the embankment, nor the requirements for installing pipe in any location besides through an embankment.  See CS-UT-21, EXCAVATION, CS-UT-23, EARTHFILL, CS-UT-201, EXCAVATION AND BACKFILL OF TRENCHES FOR CONDUITS AND PIPELINES, and CS-UT-252, CONDUITS AND PIPELINES as appropriate for the project. 
2
PIPING 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 CS-UT-252, CONDUITS AND PIPELINES.  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 according to construction specification CS-UT-252.
3
ANTI-SEEP METHODS
The pipe installation through the embankment shall be done according to the details on the drawings.  The design may have one of the following anti-seep measures included: Anti-Seep Collar, Drainage Diaphragm or Soil Sealing.  The construction of the identified anti-seep measure shall be completed as detailed below and in sequence with the construction of the embankment to provide for proper compaction and constructability.  
A
ANTI-SEEP COLLAR

An anti-seep collar is a unit placed around the pipe in the embankment which increases the flow path of the water following the pipe.  The anti-seep collar installed shall have a watertight connection to the pipe.  It shall be of the size indicated in the design package.  There may be more than one collar as indicated on the drawings which shall be installed at the intervals shown on the drawings.  
Anti-seep collars may be made from prefabricated plastic or composite materials commonly used for anti-seep collars, or they may be made from formed concrete.  All concrete collars shall be a minimum of 4 inches thick and shall be formed to the dimensions indicated on the drawings.  The concrete shall be allowed to cure for a minimum of 24 hours prior to removing the forms, and shall cure an additional 48 hours prior to backfilling or compacting around the concrete.  Large mechanical compaction equipment may not be used within 2 feet of the concrete collar.  Use of hand powered compaction equipment is required next to the concrete collar and shall not damage the concrete collar in any way. 
If cracks in the concrete occur due to improper curing or as a result of improper compaction methods next to the collar, the collar must be replaced prior to backfilling the pipe.


B
DRAINAGE DIAPHRAGM

The drainage diaphragm shall consist of sand 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 have a drain backfill envelope continuously along it from the diaphragm to the outlet of pipe through the toe of the embankment.  The envelope shall be constructed of the materials identified on the drawings.  Where the drain envelope surfaces on the toe of the embankment surface erosion protection is required by installing rip rap as identified on the drawings.

A non-woven geotextile shall be installed as an interface between the rip rap and the downstream toe surface of the embankment.  Cut a hole through the geotextile which is slightly smaller than the diameter of the pipe and slip the pipe through the opening.  No rip rap shall be dropped from a height greater than 3 feet onto the geotextile.
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. 
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C
SOIL SEALING

The soil sealing method is only appropriate for pipes through embankments of less than 15 feet high, smooth pipe with a diameter of 8 inches or less, or corrugated pipe with a diameter of 12 inches or less.
The embankment shall be constructed and compacted according to CS-UT-23, EARTHFILL, to a height matching the planned top of the pipe through the embankment.  After compaction is completed a trench shall be dug wide enough for placing the pipe in the embankment.  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.  The pipe shall be placed in the trench and compaction 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 of the pipe.
 4
ITEMS OF WORK AND CONSTRUCTION DETAILS FOR THIS PROJECT
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