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State of California Transportation Agency

Memorandum

Mr. John L. Beaton July 31, 1972
Te : Date:
Attention: Mr. C. R. Sundquist Research Project
File : ¥o., 646634

From : Department of Public Works—Division of Highways

*Evaluation of Corrugated Plastic Pipe Underdrains”
Subject:

Attached 1s a copy of the final report for this project titled
*Evaluation of Corrucated, Parforated Plastic Pipe for Highway
Underdrains”,

The maior finding of this rasearch project is that the corru-
gated plastic pipe studied does not have adequate gtrength to
support heavy wheel loads undar a shallow depth of cover (3 ft.
or less), Thus the strenath of the pipe would be inadequate to
support truck loads imposed on it during the construction of the
pavement structural section. Therefore no changes in prasgent
specifications or practices are recormended to allow the use of
this pipe.

Tt is estimated that 53,000 was expended on this study.

RBric F. Nordlin
Asgistant Materials and Research
Engineer -~ Structural

RSY 1vow
Attachnent
cg: GAHLll

CPaterson
MER Library«’//

APPROVED

mMSlgned
JOHN. L. BeaToN

John L.. Beaton
Materials & Research Engineer
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Materials & Research Dept.
MEMO TO FILE

Date: July 20, 19872
File: Research No. 646634

X-File: Pipe, Underdrains

-

Subject: Evaluation of corrugated, perforated plastic pipe for
highway underdrains.

The investigation of corrugated, perforated plastic pipe was
undertaken to evaluate its feasibility and economic advantage as
a highway underdrain and for possible inclusion in Section 68 of
the Standard Specifications.

Corrugated, perforated plastic pipe has been used for several years
in agricultural drainage applications and is being proposed for
highway drainage use. In agriculture, it has provided considerable
savings over other materials. Highway underdrains are usually in

6 in. or 8 in. diameters and made from metal, concrete, clay,
asbestos—-cement or bituminous fibre. Underdrain pipe of these
materials may cost up to $2.00 per 1inear foot. Plastic pipe costs
approximately $0.40 per 1inear foot and is sold in continuous
lengths up to 500 ft. Continuous trenching methods to install
these lengths of pipe would also realize savings over conventional
pipe laying methods.

Test samples of the corrugated, perforated plastic pipe had a
minimum internal diameter of 8 in. and a wall thickness of .05 in.
The pipe had a 1" X 2/3" annular corrugation profile. The wall
cross sectional area was calculated to be 1.36 sd. in./ft.; the
moment of inertia of the pipe wall was calculated to be 0.0345
in.%/ft. The pipe weighed 1.20 1bs./ft. and was made from black
polyethylene. perforations, 2" x 3/32", were cut into every other
corrugation valley at the circumferential third points.

A series of sand box crushing strength tests was run on 7- 24 in.
long specimens of the 8" diametexr plastic pipe. pepths of cover
varied in 0.5 ft. intervals from 1.0 ft. to 3.0 ft. A 24 in.
square steel and plexiglass box with 23-1i/2" sidewalls, extended
to 48" with plywood walls, was used. This box complies to ?he
Conservation Service Engineering gtandard Code 606 for 8" diameter
pipe. Attached is a diagram of the sand box (Figure 1). Load was
applied with a hydraulic jack and was transferred through a
pyramidal stack of steel plates to a 16 in. x 16 in. x 3/4 in.
plate bearing on the fine grain sand backfill.

fﬁ\m\’ﬁ’ .
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Memo to File
Page 2
July 20, 1972

The pipe specimen was placed on a 3" sand bed. Deflection was
measured through the movement of a wood strip secured longitudi-
nally to the inside top of the pipe. All movements were observed
and recorded through the plexiglass walls. Graphs of load vs.
deflection for various depths of cover (Figure 2) and load vs.
depth of cover for various deflections (Figure 3) are attached.

A legal maximum wheel lcad of 9X and a standard 12X Orange Overload
were plotted on the load vs. depth of cover for various deflections
graph (Figure 3). The Orange Overload was considered typical for
off-road construction vehicles traveling on the incomplete highway
structural section. Impact was included and based upon the AASHO
"Standard Specifications for Highway Bridges" recommendation for
culverts. Impact factors for various depths of cover are summarized
below:

Depth of Cover Impact Factor
0'-0" - 1'-0" 30%
1'-1" - 2'-Q" 20%
2'-1" - 2'-11" 102
3'-0" and greater 0%

If a 5% nominal pipe diameter deflection is used as a failure
criteria, then the pipe cannot support a legal 9X wheel load with
3.0 £ft. or less of cover. However, if a 7-1/2% deflection is per-
mitted, the same wheel load may be carried with a minimum of 2.3 ft.
of cover. These figures are based on a factor of safety of 1.0 and
load distribution through the soil cover.

Based upon the results of the sand box crushing tests, t@e corrugated
perforated plastic pipe does not appear feasible for a highway under-
Arain. Underdraing are usuzlly nlaced with the subbase of the

highway structural section and backfilled with 2 ft. to 3 ft. of cover.
Attached are typical cross section diagrams of two underdrgln
installations under current contract (Figure 4). Overloading of the
pipe from heavy construction equipment during placement gf_base and
paving material would be very difficult to contrel or ellmlnatg. The
combination of shallow depth of cover and heavy constructilon l%ve .
loads would more than likely fail the plastic pipe. Tpe plastic pipe
may have adequate strength when used in supsurface drainage applica-
tions if placed out of the structural section whe;e @eavy construction
equipment traffic is unlikely. Unfortunately, this is not very common
in highway construction.

s
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R. §. Ferwerda cc: CRSundquist
Assoc. Materials and Research %§§§22§§Ck
Engineer -~ Structural anitn

RSF:J5M/mw BChew

At oarbhmaoanto DALArcxrdh

ClibPD

www fastio.com


http://www.fastio.com/

7/72

OV = LSO F ~E9EE3G

Jest  Apparatus

Sand Box

L4

"

2472

Y

R )

traums
oAt

L.

Ay
PY AP

LE

.l‘.
+ %

[y

a %%
ey w
. .t

24"

éwo 067{
sthe/ band

"

34 o

7‘,‘*---_.:&

/

&Y oc

4 ste/ ,0/0/6
3/4 ! /oéx:'f/‘fs.s

[ro.com



http://www.fastio.com/

/960/ = 7EES0# — OFE634

I
(A

H

deprhs

NI
TPt
—rFm T

@ -
[
5

+

R

7

—-

/

1

-3

10
-+ 5

(4

T
1
1

.

T
1
L:.,

STYE

- ek

O

—

—0

Lo
ot

i1

:

e i b

e
1
——+—1

..
[
+
i

3

g

Cor e I

o

Y O

T T e L Pl
ﬁ“.;,f? L_m[ DR SRR EE
[ A At 4y : -
Sl PR N o ;
f_% i 4ot “ ! ﬁ/(..

e AR R .

R S N .C‘nr, Lo - _ :
dL-.-“. Wb q,f /4 ,

: AT e N

g AT d

— N I | [ e

T Rt A wﬂ/_m]m N :
H4 B RSN T S ,//l A . ﬂs . -
: Ll T‘ Cb g -

T
A

I
|

- T
_— /ﬂ/z/.m . ..an‘ -",‘I. . _
p _,h, + ,mﬁ)m ..W/VP
. . bt e Dt N U
= & a4 sl . il ,,
. H - i - f@w ~
. fwj. : ! P _ﬂ?.. m,/r
: _ 3
. Q .- : qu, . 3
- vy i D ~
R S
12
b
I

L
mim
|

/

1/Ca

.67

“
A

!
T

L
}-

OX7

-t

ol

+
ahk

T

‘T#qu-

i

et

g

i
i T‘*—E:

.

S gore &

W

1s)
L

A

!»,/1;'

|1

Tt

i l;‘

T
ri Tt

_JA—AJ‘,—L_

1

,,j,_.;_t - =

1

19 9088-5Y

EINI 381 01 01 X O

Javans

TS AU g

NCHTHOGHOS S1OBLNDY JiHdvhd [Higvd Advse 8

Wwiww fastio.com

TyPD


http://www.fastio.com/

/960/ - 762504 - 6F466 3+

E
/
5

.Bﬁgfé

"

I 7T

T
|

& Copacy
i

4w

177
)
Z

1
A
i
)
i

.

LAl ! ci s L NP L] [ ] B capb
PRy’ T Pl L - ~1- a SRR
RENNE e CITITTTIIL L IR WJ
R EIT +# NS E ERREN [ Dl R
o L Ly NS BN *m P - B
SRR [ BRRENEnTS AR A u R R R
] | SRR ) TR
b /MM : r AEEEREEP iR R RN, SR ILW/ " .ﬁw
- QN ~ T BREREEE S . LN
g | |11 o ol N ald
sl K ! SRR i Bh R
-0 8 - L R
RSP T ‘ - , .,..ﬁ./ ..... 9

SN +

</

#

|
t
1
1
{

i
i
i
H

i

+
B e B

P

,T‘AT_T_
P aaanan
annel
-}

p
}

SN -

T
I
|
i

1

w4

| Ay - ,4“,,?,

i S
4o
S + -

i
—

|
.

Coft

!
T+ —t-
+
4
] \[
e
31
} |
-

'

g
-
-

N\

R R . N |
'
t
|

[T
Starribrd

.| o

2

'
'

H

L
T

'

1540 'Sk

T S Q
i , 41+ 2 L RN
N L B R SNN
TN T AR
SRR N A NN AN
SR L e e AN
I [ | . AR ,a,_ .. . 7 ”.-_r:n..?”:
LT L T ._m e 4 AR
R R T LG AR
SR b R [ BRI
r W < - C1 R _@_ Il Y TR S .
-t _,/ T : +- B S T T ,,TW ~ LR
S DT RS IRER S SANRY RN SR
”_mdr»/w , .M,mu_. , 7 J__ /J./W-_ﬁif
SEESENGnE | SN Y E.J_.i R Y
L,Tﬂ‘m N S S A I Y T..r\ \‘\\‘w\TWL[ LR g bedip Lot A F by
I N AN BUNREL W%%f_&pﬂ : AT N R
B MJM Qi L _M b mﬂ. i SEESndyabi AR SRR
s W” . S SSS R T Mhﬂﬁ T f : _.w/:, , WV
O IR IR SN TR " : iy N
[ [ e ‘ Gk
- B . R A InsE 137 0t
EEENEEEa e R B e i it oLt
EESEANERARRERANNE NSRS A ARy S unnnpny: gl 4H RN R
et v _ 4 R I - |._ﬂ N . 1 1 ) T ;T|A’v .
| - Q7 Iglar _. .
u ;N 14 \ oy 1 H
T EERERERS! L _

19 9063-8¥

HINL 3L 0 0 X 81

EEUIN

¥ S N pueg WIOA MAN OENE MO IYHOEHOD SI0HLNGT SIHAYYD [Bidvo AdvHe =2

v gute Z

W\ fastio.com

TP

|


http://www.fastio.com/

e ey e ekt

XN co.uir o oot Pt 1 1 _u-'i

i) WM | 238§ 9245/;?293 I2

Essu: ENCINEER e ui: VL TR KOs

ot areroven PMorch 3 1869

£
0.30' TYPE "8° AC e ,
l4. za' &Q. ”~
- 12 2’ te 1 .
; . ) ; L l ' i
TYPE "B AC DIKE —Ses ; ‘ 8% YYPE "B * AC DIKE
KINGE POINT I —7"| ™ HINGE POINY
¥ Sl Hotes. 1. Dimensions shown are tubject to
2 O ; n
. 085°CL: 3 A,B.-/ / ' M Sremtans T rendord
Lowp T Pu §m st 2. Superstavali
. Superalavalion oy dected by the
Enginesr.
/O pper STA- 131400 10 350¢00 2
. Scate: ['=5’
3 s LA) AL rA) y Pl AL (A} ACE
E Au.m?)« Lone 7 Type M
y . -020° azo’

Q25 M. 0.35 070
[(mﬁlﬁﬁ) __1/,’_._ I> — lr Profile Vor AB[2) @
Grode
M L i e p 4 (eszfm 2 )/
|2l e =0 In it

1
t

© 25+] @g @F é; U SRS

L—Qi"o PAICTE(A “— a5 RMCTE(A i .
' L 250 .45/4/ @ L0350 45/4) @ 0 ‘ i
-2.05° 165 .
2 “ PR / SN N Y
SUPERELEVATION L / L 0" cover
2
46 AC (A} y PLC AL )

¥ = 7
020" Yor A8(2) o7 Gm’;e rmr Aﬁﬁ?}
_._‘51,’./4’ | “'2! ?lor \ EXor - FOSY vor
. 61 : =1

T
T

o=
=55 - —
o [T R 6 - *;{-
asm =+ - - ST 3
p 045 RHMCTB(A
Q] 050 A5 “
056'_-'!—1 2| ve 185
8" M . /" 7 ; <8 g
rd

'. - <./i,;c>" coVEX 04»4/925‘%
e <

ChbPD www fastio.com


http://www.fastio.com/

P Ser oy o
tr .- -
P e oeron + s
[ X - -
[ e ..

B oo - -

PR A

H

AL A i P A BT 18 7w ias e ¢ = miertnrs

[PPSR

Wtos w0 o
L S R

[ LTRSS - . e

"

L v 7 R
> :
B e Ay S

S

fne - . et i i 7 v ﬁ .

- SE !
B ey L B ey s * ! ‘
i g . S e 3 w2 Ame e £ St Secd iR ‘:':g oA : : .
P .

Fre O e e el v E - R

o s oo -
R T o R T

N eyt -
SAND BOX

S ——

. . - - - ¢ - - -
I e - > 3 o g
! ..

[ -] M
. MR
S

IS TR T A

S———

e e Y

v e

Pl Tl RPN

""*E s 3 :i
. L 3 \ 3
IE : :
e e 3, -
[ :
L < 8 é
L E o :
1 A ;
& LA i ’ 1
- 11 Ty . § ;
: i gt b '. E
i g . . * ‘ - 1 2
- T - N 7 = .
. b R - . ‘3 %
o 3 W . »
TE ERPRT e L a4

e,
b

T it L . 34,;5

SAND BO¥Y IN TESTING MACHINE

CIhPD wwwy fastio.com


http://www.fastio.com/

i
i N e R LR ) - B e be
£ : - - g
! 2 - 7y
| 3 E
i
s ~
*\_*%"!“’5"“'7‘"?5:‘:‘ N
T S
\ R
L - f FEEE -
' - v [ 3
X . B 5
3 © A
' - . B
N .
N -
: < e "
e
§
1 E__u._ - %
|
I . e e - - —

Advanced Drainage Systems, Inc.
Box 489 — Pomona, California 91763
714/627-1415

CITFPD VWA Tastio.com


http://www.fastio.com/

	E:\images\000001\00000132.tif
	image 1 of 9
	image 2 of 9
	image 3 of 9
	image 4 of 9
	image 5 of 9
	image 6 of 9
	image 7 of 9
	image 8 of 9
	image 9 of 9




