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Natural Resources Conservation Service

Illinois construction specification

UNDERGROUND OUTLET

Scope

The work shall consist of furnishing and installing conduits, inlets and appurtenances for the underground outlet system as shown on the drawings and specified herein.

Utilities
The landowner and/or contractor shall be responsible for locating all buried utilities in the project area, including drainage tile and other structural measures.
Inspection and Handling of Materials
Conduit and inlet materials shall be carefully inspected before installation.  Where applicable, clay and concrete tile shall be checked for damage from freezing and thawing prior to installation.  Bituminized fiber and plastic pipe and tubing shall be protected from hazards causing deformation or warping.  Materials with physical imperfections shall not be installed.  All material shall be satisfactory for its intended used and shall meet applicable specifications and requirements.

Materials

Materials for underground outlets shall meet the requirements as shown in the plans and specifications. They shall be field inspected for any deficiencies, such as thin spots or cracking, prior to installation. 

Where perforated conduit is required, the water inlet area shall be at least 1 in.2/ft of conduit length.  Round perforations shall not exceed 3/16-in. in diameter except where filters, envelopes, or other protection is provided or for organic soils, where a maximum hole diameter of ½ in. may be used.  Slotted perforations shall not exceed 1/8 in. in width.
The following reference specifications pertain to products currently acceptable for use as underground outlets:

	REFERENCE SPECIFICATIONS FOR UNDERGROUND OUTLET MATERIALS

	Description
	ASTM

	Plastic

	Corrugated Polyethylene (PE) Pipe and Fittings
	F405

F667

	Poly Vinyl Chloride (PVC) Pipe 
and Fittings 
	F949

D1785
D2241

	Styrene-Rubber (SR) Plastic 

Drain Pipe and Fittings
	 D2852 

	Dual Wall Polyethylene Pipe

	Corrugated Polyethylene (PE) Pipe and Fittings
	F2306

F2648

F405 F667

	Elastomeric Seals and Joints  (Gaskets)
	F477

D3212

	Clay 

	Clay Drain Tile and Pipe
	C4 C700 C301

	Concrete

	Concrete Drain Tile and Pipe  
	C412

C118 C14 C76 C444

	Test Methods for Concrete Pipe 
	C497

	Portland Cement 
	C150

	Metal

	Corrugated Aluminum Pipe
	B745

	Corrugated Steel Pipe
	A760


Placement
All underground outlets shall be laid to line and grade and covered with approved blinding, envelope, or filter material to a depth of not less than 3 inches over the top of the drain.  No reversals in grade of the conduit shall be permitted.  Material used for blinding shall contain no rocks greater than 1½ inches in diameter.  The cover over all buried conduit lines shall be at least 2 feet deep.


All conduits shall be installed in accordance with the appropriate ASTM specification.

Rigid conduits, such as clay or concrete tile, will not need the 90º V groove, but all other applicable placement and bedding requirements will be adhered to.  Joints between drain tiles shall have the closest possible fit.

Backfill

Earth backfill material shall be placed in the trench in such a manner that displacement of the conduit will not occur and so that the filter and bedding material, after backfilling, will meet the requirements of the drawings and specifications.  Backfill within 2 feet of conduit shall have no rock particles larger than 2 inches in diameter.
Backfill Under Ridge Area

When conduits are installed two or more seasons prior to construction of terrace, basin or diversion ridges, backfilling operations should be performed at an angle to the trench so that loose backfill material flows down the advancing frontslope.  In all other cases the conduit under the ridge area shall receive special backfilling as shown in Figure 1.

Backfill shall have adequate moisture for compaction.  The moisture content can generally be considered as satisfactory if the fill material can be molded into a round ball between the hands without readily separating or squeezing out free water. Backfill within 6 inches of conduit shall be hand-compacted.  Subsequent layers of backfill shall be placed in 6 inch lifts and mechanically compacted.  

Water packing may be used as an alternative to mechanical compaction. If the conduit is non-perforated, it shall be filled with water during the water packing procedure. The initial backfill, before wetting, shall be of sufficient depth to ensure complete coverage of the pipe after consolidation has taken place. Water packing is accomplished by adding water in such quantity as to thoroughly saturate the initial backfill without inundation. The wetted fill shall be allowed to dry until firm before final backfill is begun.
[image: image2.bmp]
[image: image1]
Inlets for Underground Outlets
Inlets for underground outlets shall be installed in accordance with IL NRCS standard drawings, or approved equivalent. 

Outlet
A continuous section of non-perforated conduit shall be used at the outlet, unless a headwall is used.  All outlets shall have an animal guard, hinged to allow passage of debris.
The continuous section of non-perforated conduit shall be long enough to satisfy all requirements of the standard:

· At least two-thirds of the pipe shall be buried in the ditch bank.

· The cantilever section must extend to the toe of the ditch side slope or to the side slope protected from erosion.

· The continuous section must be at least 10 feet long.
Acceptable materials for use at the outlet include the following:

· Corrugated metal pipe, galvanized or 

aluminum, 16-gauge, minimum thickness,

· Smooth steel pipe with 3/16 of an inch 

minimum thickness, 

· Smooth plastic pipe, polyvinyl chloride (PVC), with a SDR of 35 or less or schedule 40 or heavier, and

· Dual wall corrugated polyethylene pipe. 

All plastic and polyethylene pipe outlets shall include an ultra-violet stabilizer. Conduit ends shall be protected from sun damage during installation. 
CONDUIT TRENCH





Tile or conduit





18 inches





4" min. clearance from outside 





diameter of conduit - both sides





3





3





1





1





Figure 1.








NRCS, Illinois

March 2010
NRCS, Illinois

March 2010
NRCS, Illinois

March 2010

[image: image3.bmp][image: image4.bmp]