1. SCOPE

1.1 This specification covers the re-

- quirements and methods of test for corru-

gated polyethylene (PE) pipe, couplings
and fittings for use in subsurface drain-

age systems, storm sewers, and in surface, .

drainage (culverts), where soil support
is given to the pipe’s flexible walls in
all applications.

1.1.1 Nominal sizes of 75 to 250
mm are included.

1.1.2 Materials, dimensions, pipe
stiffness, environmental stress-crack re-
sistance, perforations, joining systems
and forms of marking are specified.

NOTE 1—When polyethylenc pipe is to
be used in locations where the ends may be
exposed, consideration should be given to
combustibility of the polyethylene and the
deteriorating effects of prolonged exposure
to ultraviolet radiation.

2. REFERENCED DOCUMENTS

2.1 ASTM Standards:

D 618 Method for Condition-
ing Plastics and Elec-
trical Insulating Mate-
rials for Testing

D 883 Definition of Terms
Relating to Plastics

D 3350 Standard Specification
for Polyethylene Plas-
tics Pipe and Fittings
Materials

D 1693 Test Method for Envi-
ronmental Stress
Cracking of Ethylene
Plastics

D 2122 Method of Determin-
ing Dimensions of
Thermoplastic Pipe
and Fittings
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D 2412 Test Method for Deter-
mination of External
Loading Characteris-
tics of Plastic Pipe by
Parallel-Plate Loading

F 405 Standard Specification
for Corrugated Poly-
ethylene (PE) Pipe
and Fittings

F 412 Definitions of Terms
Relating to Plastic Pip-
ing Systems

3. TERMINOLOGY

3.1 The terminology used in this
standard is in accordance with the defini-
tions given in ASTM D 883 and ASTM
F 412 unless otherwise specified.

3.2 Crack—Any break or split that
extends through the wall.

3.3 C(rease—An irrecoverable in-
dentation; generally associated with wall
buckling.

3.4 Reworked Material—As defined
for “reworked plastic (thermoplastic)” in
ASTM D 883.

4. CLASSIFICATION

4.1 The corrugated Polyethylene
pipe covered by this specification is clas-
sified as follows:

4.1.1 Type C—This pipe shall have
a full circular cross-section, with a corru-
gated surface both inside and outside.
Corrugations may be either annular or
helical.

4.1.1.1 Type CP—This pipe shall be
Type C with Class 2 perforations.

4.1.2 Type S—This pipe shall have
a full circular cross-section, with an outer
corrugated pipe wall and a smooth inner
liner. Corrugations may be either annular
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or helical. Type S pipe is not available
in nominal sizes of less than 100 mm.

4.1.2.1 Type SP—This pipe shall be
Type S with either Class 1 or Class 2
perforations. _

4.2 Class | and Class 2 perforations
are as described in Sections 7.4.1 and
7.4.2.

5. ORDERING INFORMATION

5.1 Orders using this specification
shall include the following information
as necessary to adequately describe the
desired product.

5.1.1 AASHTO designation and
year of issue,

5.1.2 Type of pipe (see Section 4.1),

5.1.3 Diameter and length required,
either total length or length of each piece
and number of pieces,

NOTE 2—Type C and CP pipe less than
200 mm in diameter may be supplied coiled.
Coiling of Type C and CP pipe 200 mm in
diameter or greater is not recommended. Type
S and SP pipe is not supplied in coils.

5.1.4 Number of couplings,

5.1.5 For Type SP pipe, class of per-
forations (Class 2 is furnished if not
specified) (see Section 7.4), and

5.1.6 Certification, if desired (see
Section 12.1).

6. MATERIALS

6.1 Basic Materials—Pipe and fit-
tings shall be made of virgin PE com-
pounds which conform with the require-
ments of cell class 324420C as defined
and described in ASTM D 3350, except
that the carbon black content shall not
exceed 5 percent. Compounds that have
higher cell classifications in one or more
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properties are acceptable provided prod-
uct requirements are met.

6.2 Reworked Material—In lieu of
virgin PE, clecan reworked material may
be used, provided that it meets the cell
class requirements as described in Sec-
tion 6.1.

7. REQUIREMENTS

7.1 Workmanship—The pipe and
fittings shall be free of foreign inclusions
and visible defects as defined herein. The
ends of the pipe shall be cut squarely
and cleanly so as not to adversely affect
joining or connecting.

7.1.1 Visible Defects—Cracks,
creases, unpigmented or nonuniformly
pigmented pipe are not permissible.

7.1.2  Inner Liner—For Type S and
SP pipe, the inner liner shall be fused
to the outer corrugated wall at all internal
corrugation crests.

7.2 Pipe Dimensions:

7.2.1 Nominal Size—The nominal
size for the pipe and fittings is based on
the nominal inside diameter of the pipe.
Nominal diameters shall be sized for
Type C and CP pipe in not less than 25
mm increments from 75 to 250 mm.
Nominal sizes shall be sized for Type S
and SP pipe in not less than 50 mm
increments from 100 to 250 mm.

7.2.2 Inner Liner—For Type S and
SP pipe, the inner liner shall have a
minimum thickness of 0.5 mm for pipe
of 100 mm and 150 mm nominal size
and a minimum thickness of 0.6 mm for
pipe of 200 mm and 250 mm nominal
size, when measured in accordance with
Section 9.7.4.

7.2.3 Inside Diameter Tolerances—
The tolerance on the specified inside
diameter shall be +4.5, —1.5 percent
when measured in accordance with Sec-
tion 9.7.1.

7.2.4 Length—Corrugated PE pipe
is an extruded product and may be sold in
any length agreeable to the user. Lengths
shall not be less than 99 percent of the
stated quantity when measured in accor-
dance with Section 9.7.2.

7.3 Fitting and Coupling Dimen-
sions:

7.3.1 The maximum allowable gap
between fitting or coupling and pipe shall

not exceed 3 mm unless otherwise speci-
fied.

7.3.2  All fittings and couplings shall
be within an overall length dimensional
tolerance of * 12 mm of the manufactur-
er’s specified dimensions.

7.4  Perforations—When perforated
pipe is specified, the perforations shall
conform to the requirements of Class 2,
unless otherwise specified in the order.
Class 1 perforations are for pipe intended
to be used for subsurface drainage or
combination storm and underdrain. Class
2 perforations are for pipe intended to
be used for subsurface drainage only.
The perforations shall be cleanly cut so
as not to restrict the inflow of water.
Where circular perforations are pre-
ferred, the drill shall not penetrate the
side walls of the corrugations. Pipe con-
nected by couplings or bands may be
unperforated within 100 mm of each end
of each length of pipe.

NOTE 3—Pipe ordered under Class 1 per-
forations has no requirement as to inlet area
because it specifies size, number, and location
of holes. Alternale perforation patterns should
be agreed to between the purchaser and manu-
facturer.

7.4.1 Class 1 Perforations—The

perforations shall be approximately cir-
cular and shall have nominal diameters
of not more than 5 mm for 100 and 150-
mm diameter pipe and not greater than
10 mm for 200 and 250 mm diameter
pipe. The holes shall be arranged in rows
parallel to the axis of the pipe. The loca-
tion of the perforations shall be in the
valley of the outside corrugation and in
each corrugation. The rows of perfora-
tions shall be arranged in two equal
groups placed symmetrically on either
side of the lower unperforated segment
corresponding to the flow line of the
pipe. The spacing of the rows shall be
uniform. The distance of the center lines
of the uppermost rows above the bottom
of the invert, and the inside chord lengths
of the unperforated segments illustrated
in Figure 1 shall be as specified in Table
1. All measurements shall be made in
accordance with Section 9.7.3.

7.4.2 Class 2 Perforations—Circu-
lar and slotted perforations shall conform
to the maximum dimensions as shown
in Table 2. Perforations shall be placed
in the outside valleys of the corrugations.
The water inlet area shall be a minimum
of 20 cm?/m of pipe. All measurements
shall be made in accordance with Section
9.7.3.

TABLE 1

Rows of Perforations, Height “H” of the Centerline of the Uppermost Rows Above
the Invert, and Chord Length “L” of Unperforated Segment, for Class | Perforations

Nominal Diameter Rows of H, max” L, min”
(mm) Perforations? (mm) (mm)
75 2 35 30
100 2 45 65
150 4 70 95
200 4 94 130
250 4 120 160

¢ Minimum number of rows. A greater number of rows for increased inlet arca shall be subject to agreement

between purchaser and manufacture.

NOTE: The number of perforations per meter in each row (and inlet area) is dependent on the corrugation pitch.

* See Figure | for location of dimensions “H” and “L".

TABLE 2 Maximum Perforation Dimensions

Nominal Pipe Drilled Hole

Slotted Holes

D;?::s;er Diameter Width Length
(mm) (mm) (mm)
75 4.75 3 25
100 475 3 25
150 4.75 3 25
200 6.25 3 30
250 8.00 3 30
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