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Product dEscriPtion 

01
DESCRIPTION
Eagle green PE™ pipe is available in 4-inch to 60-inch 
diameters and is suitable for use in gravity flow drainage 
applications. this product features a corrugated exte-
rior for structural strength and smooth interior for maxi-
mum hydraulic efficiency. its superior strength-to-weight 
ratio and flexible conduit design mean it will support 
h-25 live loads with a minimum cover of 1 foot, while 
allowing for cover heights in excess of 100 feet.

APPLICATIONS
typical applications for Eagle green PE™ pipe include 
residential, commercial, recreational, agricultural and 
irrigation projects.

CORROSION RESISTANCE
hdPE is one of the most chemically inert plastics  
and therefore is extremely resistant to chemical attack 
and corrosion. corrugated hdPE pipe can resist  
the corrosive effects of soils or effluents with ph range 
from a very acidic 1.5 to a very caustic 14. (see graph 1.) 
corrugated hdPE pipe is often specified where acidic 
or alkaline native soil conditions exist.

ABRASION RESISTANCE
hdPE’s molecular structure and ductility result in 
excellent resistance to abrasion, gouging and scratch-
ing. corrugated hdPE pipe is significantly more resis-
tant to abrasion than rcP and cMP pipe. in fact, 
corrugated hdPE pipe is frequently specified in mining 
applications to convey slurries containing highly abra-
sive mine tailings.
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HyDRAuLIC EffICIENCy
Eagle green PE™ (dual wall) pipe’s 20-foot sections, 
smooth interior wall and precision-engineered joint toler-
ances provide a Manning’s “n” coefficient of approx 
0.010 to 0.012. By comparison, cMP has a Manning’s “n” 
value of 0.023. (see graph 2.) using a conservative 
Manning’s “n” value of 0.012 is suggested when perform-
ing hydraulic calculations to accommodate actual field 
conditions that might include debris and sedimentation.

WATERTIgHT JOINTS
Eagle green PE™ (dual wall) pipe features a heavy duty   
integral bell and dual gasket spigot for a superior 
corrugated hdPE watertight connection. (see diagram 
1.) Eagle green PE’s watertight joints are designed to 
achieve 10.8 psi when tested in the laboratory in accor-
dance with astM d3212. twenty-foot sections and 
watertight joints result in less chance for pipe infiltration.

SERvICE LIfE
the service life of an underground conduit is the func-
tion of several variables including the pipe material 
properties, structural strength, proper installation, and 
long-term durability attributes. corrugated hdPE pipe 
manufactured from the materials specified in astM 
d3350 is expected to significantly exceed 100 years. 
flexible conduit design of the pipe allows for a long-
term deflection of 5% to 7.5% without failure or damage.
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INSTALLATION EffICIENCy & SAvINgS 
Eagle green PE™ (dual wall) pipe is approximately 30 
times lighter than reinforced concrete pipe, making it 
easier to load, transport, handle and install. corrugated 
hdPE pipe’s 20-foot lay length vs. rcP pipe’s 8-foot lay 
length translates into approximately 60% fewer joints per 
pipe run. the result is an increase in installation efficiency 
and a decrease in machinery and labor costs. 

fuLL LINE Of STANDARD AND CuSTOM fITTINgS
Eagle green PE™ (dual wall) pipe is available with a full line 
of standard and custom fittings. fittings can have either a 
soil tight or watertight (10.8 psi) joint connection. Eagle 
green PE™ (single wall) pipe is available with a full line of 
standard soil tight fittings.

INSTALLATION 
this product should be installed in accordance with  
astM d2321. specific instructions for the installation of 
Eagle green PE™ pipe can be found in section 05 
(installation) of this brochure.

QuALITy CONTROL  
Eagle green PE™ (dual wall) pipe is manufactured and 
tested in accordance with astM f2648. Eagle green 
PE™ (single wall) pipe is manufactured and tested in 
accordance with astM f405. all JM Eagle pipe products 
are subject to our extensive Quality control/Quality 
assurance protocol throughout every step of the manu-
facturing process. JM Eagle’s Quality Management 
system is iso 9001:2000 registered. copies of the regis-
tration certificates are available on our web site at www.
jmeagle.com.

(continuEd)

Product dEscriPtion 
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short forM sPEcification

SCOPE
this specification is for 4-inch to 60-inch Eagle green PE™ 
(dual wall) pipe for use in gravity flow applications.

PIPE
Pipe shall have a corrugated exterior and a smooth interior 
with a Mannings “n” value of ≤ 0.012.  Pipe is manufac-
tured in accordance with astM f2648.  in addition, pipe 
shall have a reinforced bell with a dual-gasket spigot.

JOINTS
Pipe shall be joined together using an integral bell and 
spigot joint that meets the 10.8 psi watertight require-
ments of astM d3212.

gASkETS
gaskets (electrometric seals) shall be in accordance with 
astM f477. dual gaskets shall be installed by the manu-
facturer and covered by a protective wrap to protect the 
gasket from debris during shipping and storage. the 
manufacturer shall supply a joint lubricant to be used on 
the gasket during pipe assembly.

MATERIALS
Pipe and fittings shall be made out of high-density poly-
ethylene resin that meets or exceeds the requirements of 
astM d3350. Pipe shall contain a minimum of 2% carbon 
Black content per astM d3350.

fITTINgS
fittings shall be in accordance with aashto M252, 
aashto M294, astM f2306 and astM f2648. watertight 
fittings shall provide a joint that meets the watertight 
requirements of astM d3212. to insure compatibility in 
the field, the pipe manufacturer shall provide all fittings.

INSTALLATION
Pipe installation shall be in accordance with astM d2321 
and JM Eagle’s recommended installation guidelines. 
Minimum cover for 4-inch to 48-inch (100 mm to 1,200 mm) 
diameters shall be at least 1 foot. Minimum cover for 60-inch 
(1,500 mm) diameter pipe shall be at least 2 feet. specific 
instructions for the installation of Eagle green PE™ pipe can 
be found in section 05 (installation) of this brochure.

02
EaglE grEEn PE™ (Dual Wall)
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SPEcification DEScriPtion

ASTM D3350 Standard Specification for Polyethylene Plastics Pipe and fittings Materials

ASTM D1238
Standard Test Method for Melt flow Rates of Thermoplastics by  
Extrusion Plastometer

ASTM D4218
Standard Test Method for determination of Carbon Black Content in Polyethylene 
Compounds by Muffle-furnace Technique

ASTM f477 Elastomeric Seals (gaskets) for Joining Plastic Pipe

ASTM D2444
Standard Test Method for Determination of the Impact Resistance of Thermoplastic 
Pipe and fittings by Means of a Tup (falling Weight)

ASTM D2412
Standard Test Method for Determination of External Loading Characteristics of 
Plastic Pipe by Parallel-Plate Loading

ASTM D3212 Joints for Drain and Sewer Plastic Pipes using flexible 

ASTM D2321
underground Installation of Thermoplastic Pipe for Sewers and Other gravity  
flow Applications

AASHTO Section 30 Construction Standard for Thermoplastic Pipe

ASTM f2487
Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed 
greenugated High Density Polyethylene Pipelines

ASTM f1417
Standard Test Method for Installation Acceptance of Plastic gravity Sewer Lines 
using Low-Pressure Air

ASTM f2648 
Standard specification for 2-inch to 60-inch (50 mm to 1,500 mm) annular 
corrugated profile wall polyethylene pipe and fittings for land drainage applications.

APPLICABLE ASTM & AASHTO STANDARDS

short forM sPEcification

(continuEd)

EaglE grEEn PE™ (Dual Wall)
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short forM sPEcification

SCOPE
this specification is for 4-inch and 6-inch Eagle green 
(single wall) PE pipe for use in gravity flow applications.

PIPE  
Pipe shall have a greenugated, annular exterior and inte-
rior.  4-inch and 6-inch pipe shall be manufactured in 
accordance with astM 405. 

JOINTS 
Pipe shall be joined together using snap and/or split cou-
plers in accordance with astM 405.

MATERIALS
Pipe and fittings shall be made out of high-density poly-
ethylene resin that meets or exceeds the requirements of 
astM d3350. Pipe shall contain a minimum of 2% carbon 
Black content per astM d3350.

fITTINgS
fittings shall be in accordance with aashto M252.

INSTALLATION
Pipe installation shall be in accordance with astM d2321 
and JM Eagle’s recommended installation guidelines. 
Minimum cover for 4 inch and 6 inch (100 mm to 1200 mm) 
diameters shall be at least 1 foot. specific instructions for 
the installation of Eagle green PE™ pipe can be found in 
section 05 (installation) of this brochure.

EaglE grEEn PE™ (SinglE Wall)
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SPEcification DEScriPtion

ASTM D3350 Standard Specification for Polyethylene Plastics Pipe and fittings Materials

ASTM D1238
Standard Test Method for Melt flow Rates of Thermoplastics by  
Extrusion Plastometer

ASTM D1603 Standard Test Method for Carbon Black Content in Olefin Plastics

ASTM D2444
Standard Test Method for Determination of the Impact Resistance of Thermoplastic 
Pipe and fittings by Means of a Tup (falling Weight)

ASTM D2412
Standard Test Method for Determination of External Loading Characteristics  
of Plastic Pipe by Parallel-Plate Loading

ASTM D2321
underground Installation of Thermoplastic Pipe for Sewers and Other gravity flow 
Applications

AASHTO Section 30 Construction Standard for Thermoplastic Pipe

ASTM f405 ASTM f405  Standard Specification for corrugated polyethylene pipe and fittings.

APPLICABLE ASTM & AASHTO STANDARDS

short forM sPEcification

(continuEd)

EaglE grEEn PE™ (SinglE Wall)
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diMEnsions and wEights

nominal i.D.
in (mm)

aPProX. o.D.
in (mm)

laying lEngth
(ft)

PiPE StiffnESS
PSi

avEragE unit WEight
lb/ft

4 (100) 5 (120) 20 50 0.4

6 (150) 7 (174) 20 50 1.1

8 (200) 9 (231) 20 50 1.7

10 (250) 11 (290) 20 50 2.5

12 (300) 14 (363) 20 50 3.2

15 (375) 17 (444) 20 42 4.8

18 (450) 21 (529) 20 40 6.3

24 (600) 28 (699) 20 34 11.2

30 (750) 35 (880) 20 28 15.8

36 (900) 42 (1055) 20 22 20.9

42 (1050) 47 (1204) 20 20 26.9

48 (1200) 54 (1367) 20 18 34.0

60 (1500) 67 (1693) 20 14 56.0

Submittal anD Data ShEEt

EAgLE gREEN PE™ (DuAL WALL)

03
THIS SPECIfICATION REfERS TO 4"-60" PIPE fOR uSE IN gRAvITy fLOW DRAINAgE APPLICATIONS.

PRODuCT STANDARD:

PIPE COMPOuND:

gASkET:

JOINT PERfORMANCE:

INSTALLATION:

ASTM F2648

ASTM D3350 

ASTM F477

ASTM D3212

ASTM D2321; Eagle Corr PE Installation Guide

O.D.
I.D.

177

98.6

756
50.5

22.2

879.5
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nominal i.D.
in (mm)

aPProX. o.D.
in (mm)

laying lEngth
(ft)

PiPE StiffnESS
PSi

avEragE unit WEight
lb/ft

4 (100) 5 (120) 100/250/3000 36 0.35

6 (150) 7 (174) 100/1400 36 0.90

EAgLE gREEN PE™ (SINgLE WALL)

this sPEcification rEfErs to 4" and 6" PiPE for usE in gravity flow drainagE aPPlications.

O.D.
I.D.

8.8

4.2

16.5

8.5

102.5 120

diMEnsions and wEights
(continuEd)

PRODuCT STANDARD:

PIPE COMPOuND:

INSTALLATION:

ASTM F405

ASTM D3350

ASTM D2321; Eagle Corr PE Installation Guide
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MiniMuM and MaxiMuM Burial 
dEPth rEcoMMEndations

MINIMuM COvER HEIgHT 
Minimum cover height for 4-inch to 48-inch (100 mm to 1,200 mm) diameters shall be at least 1 foot. Minimum cover height 
for 60-inch (1,500 mm) diameter pipe shall be at least 2 feet. Minimum cover height is measured from the crown of the pipe 
to the bottom of a flexible pavement section or to the top of a rigid pavement section. in addition to the minimum cover 
height requirements, an extra foot of temporary cover is recommended where heavy-duty construction equipment may 
travel over the pipe during the construction phase of the project.

BuRIAL DEPTH RECOMMENDATIONS
the information contained herein describes the maximum allowable cover height for Eagle green PE™ (dual wall). these 
recommendations address maximum burial depths for pipe meeting the requirements of aashto M252 type s, M294 type 
s, astM f2306 and astM f2648. this analysis is based on the design method developed by the Plastic Pipe institute. the 
PPi design method is based on the actual pipe greenugation profile, which is conservative as evidenced by a long history 
of analytically predicted burial depths matching successful field installations.

MAxIMuM COvER HEIgHT ANALySIS 
the type and compaction of backfill around the pipe sig-
nificantly influence the maximum burial depth. the influence 
of the backfill and compaction is illustrated in table 2 
below. table 2 was developed assuming the pipe is installed 
in accordance with astM d2321. these maximum cover 
height recommendations assume the native soil is of ade-
quate strength and is suitable for installation. additionally 
the calculations assume no hydrostatic load and soil den-
sity of 120 pounds per cubic feet. detailed calculations for 
each of the conditions described in table 2 are available 
upon request.

04

minimum covEr hEightS

nominal iD
in (mm)

minimum covEr 
ft (m)

ID <_   48" (1200) 1 (0.3)

Id = 60 (1500) 2 (0.6)

TABLE 1
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maXimum covEr PPi DESign mEthoD (ft)

DiamEtEr  
in (mm)

claSS 1 claSS 2 claSS 3

comPactED DumPED 95% 90% 85% 95% 90% 85%

4 (100) 60 20 40 28 20 28 21 19

6 (150) 63 22 43 30 22 31 23 21

8 (200) 61 20 41 28 20 29 21 19

10 (250) 61 20 40 28 20 28 21 19

12 (300) 55 17 35 24 17 25 18 16

15 (375) 55 17 35 24 17 24 18 15

18 (450) 53 16 34 23 16 23 17 14

24 (600) 54 16 34 23 16 24 17 14

30 (750) 51 14 32 21 14 22 15 13

36 (900) 49 13 31 20 13 21 14 12

42 (1050) 48 13 31 20 13 21 14 12

48 (1200) 48 13 30 20 13 20 14 11

60 (1500) 50 13 31 20 13 21 14 12

MiniMuM and MaxiMuM Burial 
dEPth rEcoMMEndations
(continuEd)

notes:
1.  Backfill material classes are based on backfill material as described and defined in astM d2321.
2.  all compaction levels are based on standard proctor density. 
3.  compaction and backfill material should be uniform throughout the backfill zone.
4.    Backfill material and compaction levels (not shown in table 1) may be acceptable; however special designs 

must be approved by JM Eagle or an engineer.
5.  deeper burial depths may be obtained by consulting an engineer for special designs.

TABLE 2
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PIPE PROPERTIES
Key pipe profile properties that influence the performance of the soil/pipe structure interaction include the moment of iner-
tia of the profile (i), distance from the inside diameter to the neutral axis (c), and the section area of a longitudinal profile 
section (as).  Pipe stiffness (Ps) is also important criteria.  the minimum pipe stiffness, defined by aashto was used for 
this analysis.  these key properties are summarized in table 3 below:

TABLE 3

SEction ProPErty Summary

nominal  
inSiDE  

DiamEtEr
(in)

outSiDE  
DiamEtEr

(in)

PiPE  
StiffnESS, PS

(PSi)

croSS  
SEctional 

arEa, aS

(in ̂  2/in)

DiStancE from  
inSiDE DiamEtEr to 

nEautral aXiS, c
(in)

momEnt of 
inErtia, i
(in ̂  4/in)

Pitch 
(in)

4.0 4.7 50 0.076 0.14 0.0012 0.65

6.0 6.9 50 0.122 0.19 0.0037 0.78

8.0 9.1 50 0.146 0.28 0.0085 0.97

10.0 11.4 50 0.180 0.33 0.0171 1.29

12.0 14.3 50 0.183 0.47 0.0366 1.94

15.0 17.5 42 0.222 0.51 0.0549 2.59

18.0 20.8 40 0.244 0.58 0.0824 3.10

24.0 27.5 34 0.330 0.72 0.1593 3.10

30.0 34.6 28 0.370 0.95 0.3118 3.88

36.0 41.5 22 0.410 1.12 0.4986 5.17

42.0 47.4 20 0.448 1.18 0.5531 5.17

48.0 53.8 18 0.498 1.21 0.6551 5.17

60.0 66.7 14 0.660 1.44 1.2766 7.76

notes:
1.   section property data is considered conservative however properties may change based on actual  

production dimensions. 
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installation
PIPE ZONE TERMINOLOgy

PREPARATION Of THE TRENCH BOTTOM
the trench floor should be constructed to provide a firm, 
stable and uniform support for the full length of the pipe.  
this can be accomplished by bringing the entire trench 
floor to a level grade to permit proper joint assembly, 
alignment, and support. Portions of the trench that are 
excavated below grade should be returned to grade and 
compacted as required to provide proper support. if the 
native trench soil is not suitable for the pipe bedding, the 
trench should be over excavated and refilled with suitable 
foundation material as specified by the engineer. a cush-
ion of acceptable bedding material should always be 
provided between any hard foundation and the pipe. 
large rocks, boulders, and stones should be removed to 
allow a minimum of 4 inches of soil cushion on all sides 
of the pipe and accessories.

TRENCH ExCAvATION
the minimum width of a trench to insure the proper instal-
lation of a buried conduit depends on the pipe diameter, 
embedment material and compaction requirements. 
trench widths for small diameter pipes are typically deter-

mined by standard excavator bucket sizes. trenches that 
are too narrow do not allow for the proper amount and 
compaction of embedment material in the haunch zones, 
while trenches that are too wide result in unnecessary 
costs. recommended minimum trench widths per astM 
d2321 are shown in table 4.

PIPE LAyINg
Proper implements, tools and equipment should be used 
for placement of the pipe in the trench to prevent dam-
age. avoid dropping pipe and accessories into the 
trench, as this may cause damage that is not easily 
detected.  additional handling instructions may be sought 
from our product installation guides or by contacting  
JM Eagle™. in general, pipe laying should begin at the 
lowest point and work toward manholes, service branch-
es or clean-outs. Pipe bells can be laid in either direction, 
upstream or downstream without any significant hydrau-
lic loss. however, common practice is to lay the bells in 
the direction of work progress to ease installation. 
additionally, by inserting the spigot into the bell rather 
than pushing the bell over the spigot, the risk of soil or 

Pipe zone

6 in -12 in

Embedment material

Initial backfill

Final backfill

Haunching

Bedding (max. 4 - 6 )

Foundation (may not be required)

Springline of pipe

Trench width

05
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rubble being scooped under the gasket is reduced. if 
pipe laying is interrupted or halted, the exposed ends of 
the pipeline should be closed to prevent the entrance of 
trench water, mud and foreign matter.

BEDDINg
Bedding is required primarily to bring the trench bottom 
up to grade. Bedding materials should be placed to  
provide uniform longitudinal support under the pipe to 
prevent low spots. Blocking should not be used to bring 
the pipe to grade. under normal circumstances a bed-
ding of 4 inches to 6 inches is sufficient. the middle one-
third of the pipe od should be loosely placed, while the 
remainder shall be compacted to a minimum 90% of 
standard Proctor density.

HAuNCHINg
the most important factor in assuring proper pipe-soil 
interaction is the haunching material and its density. this 
material provides the majority of the support that the 
pipe requires to function properly in regards to perfor-
mance and deflection. this material should be placed 
and consolidated under the pipe haunches, the area of 
the pipe between the springline and the bottom of the 
pipe, to provide adequate side support to the pipe. in 
doing so, proper control should be exercised to avoid 
vertical and horizontal displacement of the pipe from 
proper alignment. if the bedding material is course and 
contains voids, the same course material should also be 
used for the haunching. in order for the haunching to 
provide adequate support, it must be consolidated at 
regular intervals to the springline of the pipe.

INITIAL BACkfILL
this portion of the pipe embedment begins at the spring-
line of the pipe and extends to 6 inches to 12 inches above 
the top of the pipe. since little to no side support is 
derived from the soils placed in this area, native soils may 
be used without any special compaction efforts. however, 

if other structures are present, including roadways or 
buildings, their foundation requirements may require that 
this soil be consolidated. the main purpose of the place-
ment of this native material is to protect the pipe from 
contact with falling rocks or other impact loads that may 
occur when the final backfill is applied.

for pipe buried under traffic bearing surfaces it is recom-
mended that a minimum of 95% Proctor density be 
achieved from the bottom of the trench up to the road 
surface using class i or class ii materials as described in 
tables 6, 7 and 8.
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fINAL BACkfILL
the material used in the final backfilling of the trench need 
not be as carefully selected as the bedding, haunching, 
and initial backfill, with the exception of where this mate-
rial is going to be in the zone of influence of the foundation 
for some present or future structure. in the final backfill 
material the following items should be avoided: boulders, 
frozen clumps of dirt, and rubble that could cause damage 
to the pipe.

unless otherwise specified, the final backfill material 
should be placed using special compaction under 
improved surfaces and shoulders of streets, roads, aprons, 
curbs, and walks. under open fields, lawns, wide shoul-
ders, unimproved right-of-way, or neutral grounds free of 
traffic, final backfill should be placed using natural com-
paction. special compaction requirements should be 
defined by the design engineer.

MINIMuM COvER
Minimum cover for diameter pipe shall be 1 foot from the 
crown of the pipe to the top of a rigid pavement section or 
to the bottom or a flexible pavement section. for 60-inch 
diameter pipe, the minimum cover shall be increased to 2 
feet.

PARALLEL PIPE INSTALLATION
storm sewer conduits and underground drainage systems 
can be installed in parallel pipe configurations provided 
that the haunch zones are compacted with the proper 
amount and type of embedment material. class i, ii, and iii 
materials are suitable for foundation and embedment. 
Minimum spacing between parallel pipes shall meet the 
minimum criteria set forth in table 5.

EMBEDMENT MATERIALS
Materials suitable for foundation and embedment are clas-
sified in the tables 6 and 7. they include a number of 
processed materials plus soil types defined according to 
the unified soil classification system (uscs) in astM 
d2487, “standard Method for classification of soils for 
Engineering Purposes.” table 3 provides recommenda-
tions on the installation and use based on class of soil or 
aggregates and location within the trench. it is important 
to engineer all materials used in the pipe trench to work 
together and with the native material surrounding the trench.

CLASS IA MATERIALS
class ia materials provide the maximum stability and 
pipe support for a given density because of the angular 
interlocking of the material particles. with minimum 
efforts, these materials can be installed at relatively high 
densities over a wide range of moisture contents. these 
materials also have excellent drainage characteristics 
that may aid in the control of water. these soils are often 
desirable as embedment in rock cuts where water is fre-
quently encountered. on the other hand, when ground 

installation
 (continuEd)
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water flow is anticipated, consideration should be given 
to potential migration of fines from adjacent materials into 
the open graded class ia materials.

CLASS IB MATERIALS
these materials are produced by mixing class ia and 
natural or processed sands to produce a particle-size 
distribution that minimizes migration from surrounding 
soils that may contain fines. they are more widely graded 
than class ia and thus require more compaction effort to 
achieve the minimum density specified. when these 
materials are properly compacted, these soils exhibit 
high stiffness and strength, and depending on the 
amount of fines, may be relatively free draining.

CLASS II MATERIALS
when class ii materials are compacted they provide a 
relatively high level of pipe support. in most respects, they 
all have the desirable characteristics of class iB materials 
when widely graded. however, open-graded groups may 
allow for migration and the sizes should be checked for 
compatibility with the native trench materials. typically, 
class ii materials consist of rounded particles and are 
less stable than the angular materials of class ia and iB, 
unless they are confined and compacted.

CLASS III MATERIALS
these materials provide less support for a given density 
than class i or class ii materials. high levels of compac-
tive effort are required if moisture content is not con-
trolled. these materials will provide reasonable support 
once proper compaction is achieved.

CLASS Iv-A MATERIALS
class iv-a materials are not recommended as suitable 
embedment material and must be carefully evaluated by a 
geotechnical engineer before use. the moisture content of 

the materials must be near optimum to minimize compac-
tive effort and achieve the required density. Properly 
placed and compacted, these soils can provide reason-
able levels of pipe support. however, these materials may 
not be suitable under high fills, surface applied dynamic 
loads, or under heavy vibratory compactors and tampers. 
these materials should be avoided if water conditions in 
the trench may cause instability and result in uncontrolled 
water content.

MIgRATION
in soils where ground water fluctuations occur, coarse or 
open-graded material placed adjacent to a finer material 
may be infiltrated by those fines. such hydraulic gradients 
may arise during trench construction when water levels 
are being controlled by various pumping or well-pointing 
methods, or after construction when permeable under 
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drain or embedment materials act as a “french” drain 
under high groundwater levels. downward percolation of 
surface water may carry fine materials down into more 
coarse, open-graded bedding materials if the trench is 
not properly designed and constructed. the gradation 
and relative particle size of the embedment and adjacent 
materials must be compatible in order to minimize migra-
tion. as a general precaution, it is recommended that if 
significant groundwater flow is anticipated, avoid placing 
coarse, open-graded materials adjacent to finer materi-
als, unless methods are employed to impede migration, 
such as the use of an appropriate stone filter or fabric 
along the boundary of incompatible materials.

EMBEDMENT COMPACTION
the moisture content of embedment materials must be 
maintained within suitable limits to permit placement and 
compaction to required levels without exhaustive efforts.  
for non-free draining soils, such as class iii and iv-a, 
moisture content should be held close to optimum. if 
water exists in the trench, free-draining embedment 
materials are generally more suitable because they are 

more readily densified when saturated. Maximum particle 
size for embedment material is limited to only those mate-
rials passing a 1.5-inch (38 mm) sieve.

when using mechanical compactors, avoid contact with 
the pipe. when compacting over the pipe crown, a mini-
mum of 6 inches of cover should be maintained when 
using small compactors. if larger compactors are used, 
the engineer should be consulted to specify the minimum 
distance from the pipe crown. this decision will be based 
on the depth of influence of the specific compaction 
equipment being used. for compaction by a hydro-ham-
mer, a minimum of a 36 inches over the pipe crown is 
required. heavy wheel loading or hydro-hammer methods 
should not be used in shallow applications where total 
cover is less than the influence zone of the compaction 
device. in shallow cover applications, materials requiring 
little or no mechanical compaction should be used for 
embedment of the pipe. the effectiveness of the compac-
tion equipment necessary to achieve desired densities for 
specific types of materials depends on the chosen meth-
ods ability to deliver compactive energy. coarse-grained, 
clean materials are free flowing and may not require 
mechanical compaction in some installations. these mate-
rials are more readily compacted using vibratory equip-
ment. fine materials with high plasticity may require 
kneading and impact force along with controlled water 
content to reach acceptable densities. in pipe trenches, 
small hand-held, or walk behind compactors, work well, 
not only to prevent pipe damage, but to insure thorough 
compaction in the confined spaces around the pipe and 
along the trench wall.

SHEETINg
if soil conditions or regulations require the use of sheeting 
or boxes, they should be used in a manner so as not to 
disturb the haunching material within one pipe diameter on 
each side of pipe.

installation
 (continuEd)
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TABLE 4

minimum trEnch WiDthS

nominal iD
in (mm)

avEragE oD
in (mm)

minimum trEnch WiDth1  
in (m)

4 (100) 5 (120) 21 (0.5)

6 (150) 7 (174) 23 (0.6)

8 (200) 9 (231) 25 (0.6)

10 (250) 11 (290) 27 (0.7)

12 (300) 14 (363) 30 (0.8)

15 (375) 17 (444) 34 (0.9)

18 (450) 21 (529) 38 (1.0)

24 (600) 28 (699) 46 (1.2)

30 (750) 35 (880) 55 (1.4)

36 (900) 42 (1055) 64 (1.6)

42 (1050) 47 (1204) 71 (1.8)

48 (1200) 54 (1367) 79 (2.0)

60 (1500) 67 (1693) 95 (2.4)

TABLE 5

ParallEl PiPE inStallation minimum SPacing

nominal iD
in (mm)

minimum SPacing 
in (mm)

ID <_     24 (600) 12 (300)

ID > 24 (600) ID/2

1 Minimum trench width per astM d2321 = greater of od + 16" or 1.25 × od + 12".

Minimum
spacing

I.D. I.D.
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description of Material classification as defined in astM d2321

TABLE 6

claSS tyPE
Soil

Symbol
grouP

DEScriPtion
aStm D2487

PErcEntagE PaSSing 
SiEvE SizES .075mm

attErbErg
limitS

coEffiEntS

1.5 in
(40 mm)

no. 4
(4.75 mm)

no. 200
(0.75 mm)

ll Pl
uniformity  

cu
curvaturE 

cc

IA

Manufactured 
Aggregates: 
open graded 
clean

none

Angular, crushed stone or rock, 
crushed slag, cinders or shell large 
void content, contain little  
or no fines

100%
< or = 
10%

< 5%
Non 

Plastic
— — —

IB

Manufactured, 
Processed 
Aggregates: 
dense graded, 
clean

none

Angular, crushed stone (or other 
Class IA materials) and stone/sand 
mixtures with gradations selected 
to minimize migration of adjacent 
soils; contain little to no fines

100% 
< or = 
50%

< 5%
Non 

Plastic
— — —

II
Coarse-grained 
Soils, clean

gW
Well-graded gravels and gravel-
sand mixtures; little to no fines

100%
< 50% of 

coarse 
fraction

< 5%
Non 

Plastic
— > 4 1 to 3

gP
Poorly-graded gravels and gravel-
sand mixtures; little to no fines

— — — — — < 4 < 1 or > 3

SW
Well-graded sands and gravelly 
sands; little to no fines

—
> 50% of 

coarse 
fraction

— — — > 6 1 or 3

SP
Poorly-graded sands and gravelly 
sands; little to no fines

— — — — — < 6 < 1 or > 3

Coarse-grained 
Soils: borderline 
clean to w/fines

Sands and gravels which are 
borderline between clean and  
with fines

100% varies
5% to 
12%

Non 
Plastic

— —
Same as for 
gW, gP, SW, 

and SP

III
Coarse-grained 
Soils w/fines

gM
Silty gravels, gravel-sand-silt 
mixtures

100%
> 50% of 

coarse
fraction

> 12% to 
< 50%

—
< 4 or  

<”A” Line
— —

gC
Clayey gravels, gravel-sand-clay 
mixtures

— — — —
< 7 and 

>”A” Line
— —

SM Silty sands, sand-silt mixtures —
> 50% of 

coarse 
fraction

— —
> 4 or 

<”A” Line
— —

SC Clayey sands, sand-silt mixtures — — — —
> 7 and 

>”A” Line
— —

IvA
fine-grained 
Soils: Inorganic

ML
Inorganic silts and very fine sands, 
rock flour, silty or clayey fine sands, 
silts with slight plasticity

100% 100% > 50% < 50
< 4 or 

<”A” Line
— —

CL
Inorganic clays of low to medium 
plasticity, gravely clays, sandy 
clays, silty clays, lean clays

— — — —
> 7 and 

>”A” Line
— —

IvB
fine-grained 
Soils: Inorganic

MH
Inorganic silts, micaceous or
diatomaceous fine sandy or silty 
soils, elastic silts

100% 100% > 50% > 50 < ”A” Line — —

CH
Inorganic clays of high plasticity, fat 
clays

— — — — > “A” LIne — —

v Organic Soils OL
Organic silts and organic silty clays 
of low plasticity

100% 100% > 50% < 50
< 4 or 

<”A” Line
— —

OH
Organic clays of medium to high 
plasticity organic silts

— — — > 50 <”A” LIne — —

Highly Organic PT Peat and other high organic soils — — — — — — —

installation
 (continuEd)
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recommendations for installation and use of soils and aggregates for foundation, Embedment and Backfill.

TABLE 7

Soil claSS aS DEfinED in tablE 1.1

claSS ia claSS ib claSS ii claSS iii claSS iv-a

general 
Recommendations

and Restrictions

Do not use where  
conditions may cause 
migration of fines from adja-
cent soil and loss of pipe 
support. Suitable for use as 
a drainage blanket and 
underdrain in rock cuts 
where adjacent material is  
suitably graded.

Process materials as 
required to obtain 
gradation which will 
minimize migration of  
adjacent materials.  
Suitable for use  as 
drainage blanket  
and underdrain.

Where hydraulic  
gradient exist check 
gradation to minimize  
migration. “Clean” 
groups suitable for  
use as drainage  
blanket and underdrain.

Do not use where 
water conditions in 
trench may cause 
instability.

Obtain geotechnical  
evaluation of processed 
material. May not be suit-
able under high earth fills 
and surface applied loads 
or under heavy vibratory 
compactors and tampers. 
Do not use where water 
conditions in trench may 
cause instability.

foundation

Suitable as foundation and 
for replacing over-excavated 
and unstable trench  
bottom as restricted above.  
Install and compact in  
6-inch maximum layers.

Suitable as founda-
tion and for replacing 
over-excavated and 
unstable trench bot-
tom. Install and com-
pact in 6-inch maxi-
mum layers.

Suitable as foundation 
and for replacing over-
excavated and unstable 
trench bottom as 
restricted above.  Install 
and compact in 6-inch 
maximum layers.

—

Suitable only in undis-
turbed conditions and 
where trench is dry. 
Remove all loose material 
and provide firm, uniform 
trench bottom before bed-
ding is placed.

Bedding

Suitable as restricted above. 
Install in 6-inch maximum 
layers. Level final grade by 
hand. Minimum depth 4 
inches (6 inches in rock 
cuts).

Install and compact 
in 6-inch maximum 
layers. Level final 
grade by hand.  
Minimum depth  
4 inches (6 inches  
in rock cuts).

Suitable as restricted 
above. Install and  
compact in 6-inch  
maximum layers.   
Level final grade by 
hand. Minimum depth  
4 inches (6 inches in  
rock cuts).

Suitable only in dry 
trench conditions.  
Install and compact 
in 6-inch maximum 
layers. Level final 
grade by hand. 
Minimum depth 4 
inches (6 inches of  
rock cuts).

Suitable only in dry trench 
conditions and when opti-
mum placement and com-
paction control is main-
tained. Install and com-
pact in 6-inch maximum 
layers. Level final grade by 
hand. Minimum depth 4 
inches (6 inches in rock 
cuts).

Haunching

Suitable as restricted above.  
Install in 6-inch maximum 
layers. Work in around pipe 
by hand to provide uniform 
support.

Install and compact 
in 6-inch maximum 
layers.  Work in 
around pipe by  
hand to provide  
uniform support.

Suitable as restricted 
above. Install and  
compact in 6-inch  
maximum layers.   
Work in around pipe  
by hand to provide  
uniform support.

Suitable as restricted 
above. Install  
and compact in  
6-inch maximum  
layers.  Work in 
around pipe by  
hand to provide  
uniform support.

Suitable only in dry trench 
conditions and when opti-
mum placement and com-
paction control is main-
tained. Install and com-
pact in 6-inch maximum 
layers. Work in around 
pipe by hand to provide 
uniform support.

Initial Backfill

Suitable as restricted above. 
Install to a  
minimum of 6 inches  
above pipe crown. 

Install and compact 
to a minimum of  
6 inches above  
pipe crown.

Suitable as restricted 
above. Install and  
compact to a minimum 
of 6 inches above  
pipe crown.

Suitable as restricted 
above. Install  
and compact to a 
minimum of 6 inches 
above pipe crown.

Suitable as restricted 
above. Install and  
compact to a minimum  
of 6 inches above  
pipe crown.

final Backfill
Compact as required  
by the engineer.  

Compact as required 
by the engineer. 

Compact as required  
by the engineer. 

Compact as required 
by  
the engineer. 

Suitable as restricted 
above. Compact as 
required by the engineer. 
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Provides an approximate guide to obtainable densities of various soils by several compaction methods. Minimum densities 
required will depend on the depth of cover, pipe stiffness and type of soil used. in most situations, the project engineer will 
determine the appropriate values during the design.

TABLE 8

EStimatED rangE of comPaction by EmbEDmEnt claSS anD mEthoD

class of Embedment i ii iii iv

material Description Manufactured
granular Materials

Sand and gravel, 
clean

Mixed-grain fine-grain

optimum moisture content  
range % of dry weight — 9 to 12 9 to 18  6 to 30

Soil consolidation method % of Proctor (or rElativE) DEnSity rangE

Power tamper or rammer 95 - 100 (75 - 100) 95 - 100 (80 - 100) 95 - 100 90 - 100

Portable vibrator 80 - 95 (60 - 75) 80 - 95 (60 - 80) 80 - 95 75 - 90

consolidation by Saturation 80 - 95 (60 - 75) 80 - 95 (60 - 80) — —

hand Place 60 - 80 (40 - 60) — — —

hand tamp — 60 - 80 (50 - 60) 60 - 80 60 - 75

Dump 60 - 80 (40 - 60) 60 - 80 (50 - 60) 60 - 80 60 - 75

* For data, sizes or classes not reflected in these charts, please contact JM Eagle™ for assistance.

installation
 (continuEd)
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This information is furnished in order to provide a brief review of the installation requirements for JM Eagle’s Eagle Green 
PE™ pipe. It is not intended to serve as or replace the FULL VERSION of the complete product installation guide available 
upon request.

short forM installation guidE

1.  Remove protective wrap from gasket.
2.   Check to see that the gasket is properly seated, and that the bell and  

spigot are clean before assembly.
3.    Apply the approved lubricant supplied with the pipe to the inside of the bell.  

The coating should be equivalent to a brush coat of enamel paint.
4.   Align pipe and assemble joint together, making sure to keep the proper line and grade.
5.    If undue resistance to insertion of the spigot is encountered, or the assembly mark does 

not reach the flush position, disassemble the joint and check the position of the rubber 
gasket, and remove any debris.

Building essentials 
for a better tomorrow 

EaglE grEEn PE (Dual Wall)  
inStallation inStructionS:

Please look for this installation instructions sticker on each piece of the Eagle Green PE™ (Dual Wall) pipe.

06
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warranty

Jm EaglE™ ProDuctS limitED Warranty

J-M Manufacturing co., inc. (JM Eagle™) warrants that its standard polyvinyl chloride (Pvc), polyethylene (PE), conduit/
plumbing/solvent weld and acrylonitrile-Butadiene-styrene (aBs) pipe Products (“Products”) are manufactured in 
accordance with applicable industry specifications referenced on the Product and are free from defects in workmanship 
and materials. Every claim under this warranty shall be void unless in writing and received by JM Eagle™ within thirty (30) 
days of the date the defect was discovered, and within one (1) year of the date of shipment from the JM Eagle™ plant. 
claims for Product appearance defects, such as sun-bleached pipe etc., however, must be made within thirty (30) days of 
the date of the shipment from the JM Eagle™ plant. this warranty specifically excludes any Products allowed to become 
sun-bleached after shipment from the JM Eagle™ plant. Proof of purchase with the date thereof must be presented to the 
satisfaction of JM Eagle™, with any claim made pursuant to this warranty. JM Eagle™ must first be given an opportunity to 
inspect the alleged defective Products in order to determine if it meets applicable industry standards, if the handling and 
installation have been satisfactorily performed in accordance with JM Eagle™ recommended practices and if operating 
conditions are within standards. written permission and/or a return goods authorization (rga) must be obtained along 
with instructions for return shipment to JM Eagle™ of any Products claimed to be defective.

the limited and exclusive remedy for breach of this limited warranty shall be, at JM Eagle’s sole discretion, the 
replacement of the same type, size and like quantity of non-defective Product, or credits, offsets, or combination of thereof, 
for the wholesale purchase price of the defective unit. 

 this limited warranty does not apply for any Product failures caused by user’s flawed designs or specifications, 
unsatisfactory applications, improper installations, use in conjunction with incompatible materials, contact with aggressive 
chemical agents, freezing or overheating of liquids in the product and any other misuse causes not listed here. this limited 
warranty also excludes failure or damage caused by fire stopping materials, thread sealants, plasticized vinyl Products or 
damage caused by the fault or negligence of anyone other than JM Eagle™, or any other act or event beyond the control of 
JM Eagle™. 

JM Eagle’s liability shall not, at any time, exceed the actual wholesale purchase price of the Product. the warranties in 
this document are the only warranties applicable to the Product and there are no other warranties, expressed or implied. 
this limited warranty specifically excludes any liability for general damages, consequential or incidental damages, including 
without limitation, costs incurred from removal, reinstallation, or other expenses resulting from any defect. iMPliEd 
warrantiEs of MErchantaBility or fitnEss for a Particular PurPosE arE sPEcifically disclaiMEd 
and JM EaglE™ shall not BE liaBlE in this rEsPEct notwithstanding JM EaglE’s actual KnowlEdgE 
thE Product’s intEndEd usE.  

JM Eagle’s Products should be used in accordance with standards set forth by local plumbing and building laws, 
codes, or regulations and the applicable standards. failure to adhere to these standards shall void this limited warranty. 
Products sold by JM Eagle™ that are manufactured by others are warranted only to the extent and limits of the warranty of 
the manufacturer. no statement, conduct or description by JM Eagle™ or its representative, in addition to or beyond this 
limited warranty, shall constitute a warranty. this limited warranty may only be modified in writing signed by an officer  
of JM Eagle™.

07



Plant locations

aDEl
2101 J-M drive
adel, georgia 31620

batchElor
2894 Marion Monk road
Batchelor, louisiana 70715

butnEr
2602 west lyon station road
creedmoor, north carolina 27522

camEron ParK
3500 robin lane
cameron Park, california 95682

columbia
6500 north Brown station road
columbia, Missouri 65202

conroE
101 East avenue M
conroe, texas 77301

fontana
10990 hemlock avenue
fontana, california 92337

haStingS
146 north Maple avenue
hastings, nebraska 68901

Kingman
4620 olympic way
Kingman, arizona 86401

magnolia
2220 duracrete drive
Magnolia, arkansas 71753

mcnary
31240 roxbury road
umatilla, oregon 97882

mEaDvillE
15661 delano road
cochranton, Pennsylvania 16314

PErriS
23711 rider street
Perris, california 92570

PuEblo
1742 E. Platteville Boulevard
Pueblo west, colorado 81007

StocKton
1051 sperry road
stockton, california 95206

SunnySiDE
1820 south first street
sunnyside, washington 98944

tacoma
2330 Port of tacoma road
tacoma, washington 98421

tulSa
4501 west 49th street
tulsa, oklahoma 74107

viSalia
8875 avenue 304
visalia, california 93291

Wharton
10807 us 59 rd
wharton, texas 77488

Wilton
1314 w. third street
wilton, iowa 52778

mEXico
Plastics tEchnology
dE MÉxico s dE r.l. dE s.a. 
av. Montes urales no. 8 y 10
Parque industrial opción, carretera
57 Qro. -s.l.P. Km. 57.8
c.P. 37980 san José iturbide,
guanajuato México

*  Our Mexico location is a joint  
venture between JM Eagle™ and  
Plastics Technology

global hEaDQuartErS
5200 west century Boulevard
los angeles, california 90045

rEgional officE
nine Peach tree hill road
livingston, new Jersey 07039

J-m manufacturing co., inc. and PW Eagle, inc. are doing business as Jm Eagle™.
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Jm Eagle
•  The leader in pipe innovaTion

•  The highesT level of qualiTy

•  The largesT breadTh of producT

•  The widesT capaciTy

•  express delivery

Plant locations

This information may have been 
updated. Download the latest 
version at www.jmeagle.com.


