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Standard Practice for
Subsurface Installation of Corrugated Polyethylene Pipe for
Agricultural Drainage or Water Table Control !

This standard is issued under the fixed designation F 449; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope or filter materials where used during installation.

1.1 This practice is recommended for and limited to gravity 3-4 blinding—the placement of soil, bedding material over
flow subsurface drainage systems or water table control, bind on the sides of the pipe or envelope to ensure proper grade,
not recommended for sanitary or storm sewer applicationsdlignment, support, and protection of pipe during backfilling
Procedures are outlined to minimize pipe deflection or struc@nd after installation.

tural damage during and after the installation process. These 3-5 boot (also shield}- the protecting apparatus linked to
installation procedures are in accordance with “flexible Con_the rear of the installation machine in a manner which allows

duit” principles. placement of the pipe on the trench bottom, protection of the
1.2 This practice applies to all agricultural subsurface drainWorkman, or placement of envelope or filter material, or both.
age or water table control installations. 3.6 cradle—a prefabricated rigid structure designed to pro-

1.3 This standard does not purport to address all of theVide trench bottom support for the pipe when soil support is
safety concerns, if any, associated with its use. It is thdnadequate. . .
responsibility of the user of this standard to establish appro- 3.7 envelope-porous material placed around the pipe to
priate safety and health practices and determine the applicaProvide bedding, improve the flow of ground water into the

bility of regulatory limitations prior to use. drain, or function as a filter. _ _
3.8 filter—an envelope of natural or synthetic materials
2. Referenced Documents placed completely around a drain to permit free water move-
2.1 ASTM Standards: ment into the drain, provide stabilizing support at the soil-filter
D 1600 Terminology for Abbreviated Terms Relating to interface, and restrict movement of silt and sand into the drain.
Plastic€ 3.9 grade—the slope of the pipe invert.

D 2412 Test Method for Determination of External Loading 310 groove support angte- angle between the radii of the
Characteristics of Plastic Pipe by Parallel-Plate Loadling Pipe at points of contact with the formed groove of undisturbed
F 405 Specification for Corrugated Polyethylene (PE) TubSoil or a cradle. _ N
ing and Fittingd 3.11 mineral soils—soil containing 1) less than 30 %
F 412 Terminology Relating to Plastic Piping Systéms  Organic matter by weight provided the mineral fraction is 60 %
F 667 Specification for Large Diameter Corrugated Poly-Or more clay, or ) less than 20 % organic matter by weight

ethylene Pipe and Fittings provided the mineral fraction has no clay, &) (ess than a
proportional content of organic matter between 20 and 30 % if
3. Terminology the clay content of the mineral fraction is between 0 and 60 %.

3.1 Definitions are in accordance with Terminology F 412 3.12 natural granular envelope-an envelope of granular
and abbreviations are in accordance with Terminology D 1600naterial, usually highly permeable well-graded sand and

unless otherwise specified. gravel. o _ o _
3.2 backfill—materials used to fill the trench following  3.13 organic soit—soil containing {) 30 % or more organic
installation of the pipe and bedding. matter provided the mineral fraction is 60 % or more clay, or (

3.3 bedding—material which provides stable bottom sup- 2) 20 % or more organic matter provided the mineral fraction
port for the pipe including the trench bottom groove supporthas no clay, or) a proportional content of organic matter
angle or select material placed around the pipe, and envelogtween 20 and 30 % if the clay content of mineral fraction is

between 0 and 60 %. (It is a general rule that a soil is classed

L Thi ice is under the iurisdiction of ASTM Commitee F-17 on Plast as an organic soil (histosol) either if more than one half of

IS practice Is unaer the jurisaiction o ommittee - on Plastic . T . . . .
Piping Systems and is the direct responsibility of Subcommittee F17.65 on Lan(ypper_ 80 mm (32 .In') of soil is organic or if organic soil
Drainage. material of any thickness rests on rock or on fragmental

Current edition approved May 10, 1997. Published November 1997. Originallymaterial having voids filled with organic material.)

published as F 449 - 76. Last previous edition F 449 - 93. 3.14 pipe stiffness—force per unit length, per unit deflection

2 Annual Book of ASTM Standardgol 08.01. . i
3 Annual Book of ASTM Standardéol 08.04. as defined in Test Method D 2412.
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3.15 power feeder—mechanism that applies force to the
pipe as it passes through the boot or shield to reduce stretch
during installation.

3.16 pre-ripping—the practice of making a pass with the
plow without installing pipe to locate rocks and to reduce dratft.

3.17 start hole—a trench sufficiently long and wide to allow
working room for placing the boot or shield, blade or cutting
mechanism on grade to start the trench and to install connec-
tions or pipe.

3.17.1 Discussior—Start holes are usually dug with a back-
hoe with a flat-bottom trench. CIRCULAR,
3.18 stretch—the increase in length of the pipe caused by GROOVE
tension forces during installation. It is expressed as a percent \\\ \\\
increase of the length prior to installation. Stretch differs from  TRAPEZOIDAL

I\JA(E\RIAL
elongation in that elongation is a material test and stretch is an SROOVE 9‘0/065%&0‘/5’:_
installation test. \\\\\ \\ \ \ \ \

3.19 synthetic envelope an envelope made of synthetic
geotextiles, usually thin synthetic fabrics or thicker fibrous
material, or both, often selected to function as a filter.

GROUND SURF,
3.20 trench depth—the depth of the trench measured from URFACE
the bottom of the pipe. 7 /\’ 777777777,

3.21 trench width—the width of the trench measured at the A A
. TRENCH WIDTH | TRENCH WIDTH
top of the pipe. —

7-— — o
3.22 Fig. 1 illustrates the terms bedding, vertical deflection, / //
backfill material, cover, groove support angle, horizontal de- / /
flection, trench width, and trench depth. ; //

Fig. 2 illustrates various support grooves or trench bottom BACKFILL / BACKFILL
shapes. / /

Fig. 3 illustrates envelope and filter. /

Fig. 4 illustrates rodent protection devices.

Fig. 5 illustrates boot or shield. / //
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4. General Requirements
MATERIAL

4.1 Burial—Such factors as groove support angle of the
trench bottom, bedding, blinding, backfill soil density, enve-

/ /// lope density, envelope placement, pipe stiffness, the live load
__BEDDING MATERIA/ // expected, desired water table depth, width of trench effect
//////é ’ maximum, and minimum buried depth.

// ZlZ /772'/2@;/%5/ 4.1.1 Minimum Depth

GROOVE!/ [ 7 4.1.1.1 Mineral Soils—The minimum recommended cover
SUPPORT, // //////////A HORIZONTAL - needed to protect the pipe from crushing under live loads is 0.6

TRENCH DEPTH

ANGLE

/J/v/o//gt{;?/&zé// /////////, DEFLECTION m (2 ft). Granular bedding or special construction techniques

Y ISOIL! may be used to reduce the cover. The time for consolidation of

Ut ////////////////// backfill may be a factor (see 8.1). The minimum cover may
I-—TRENCH WIDTH have limiting factors other than crushing such as clearance for

FIG. 1 Terminology for Installation of Plastic Drain Pipe subsoiling and utility crossing.
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FIG. 4 Suggested Methods of Providing Rodent Protection for Outlet Pipes

4.1.1.2 Organic Soils—Subsurface drains should be in- fluenced by such factors as degree of compaction, type of
stalled in these soils only after initial subsidence has occurreedding, support from the trench bottom, trench width, size of
To produce initial subsidence open ditches should be corpipe, pipe stiffness, weight of backfill, and live loads imposed.
structed in deep organic soils to carry off free water, and th&Vithout an engineering design, maximum buried depths should
area should be allowed to stand or be partially cultivated for e limited to those listed in Table 1. For installation at depths
period of 3 to 5 years before installing pipe. The recommendedreater than those listed in Table 1, specifications of and
minimum cover for the pipe in organic soils is 0.7 m (2.5 ft). engineering design should be followed.
If water level controls are not provided in the drainage system 4 1 3 Trench Width—Increasing the trench width increases
to hold subsidence to a minimum, the depth of cover should bg,e sgjl l0ad on the pipe. Side clearances of more than 150 mm
increased to 0.9 m (3 fi). (6 in.) on each side should only be used with an engineering

Note 1—These minimum depths are recommended to prevent crushingesign and special construction (see Table 1). Trench width
of the pipe by normal agricultural vehicle loads. Other drainage factoramust be at least 50 mm (2 in.) wider than the pipe on each side
such as those encountered with salinity control in arid irrigated lands mafor plow installation and 75 to 150 mm (3 to 6 in.) on each side
require minimum depths of 1.8 m (6 ft). for open trench installation to allow sufficient bedding to

4.1.2 Maximum Depth-The maximum burial depth is in- support the pipe. If fine material cannot be placed alongside

3
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