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ANALYSIS OF RESULTS OF LARGE-SCALE TESTS ON TENSILE FORCE
OF HDPE GEOMEMBRANE PLACED ON SIDE SLOPE IN LANDFILL

XU Sifa, YANG Yang
(College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou, Zhejiang 310032, China)

Abstract: The forces at the shoulder of geomembrane placed on the side slope as liner system in landfill are
mainly temperature stress and tensile force due to waste compaction. In order to evaluate the temperature stress
and tensile forces of high density polyethylene(HDPE) geomembrane in the liner system, which is composed of
HDPE geomembrane and non-woven geotextile, the large-scale tests were conducted. The results show that the
temperature stress within the HDPE geomembrane occurs with decrease of circumstantial temperature; the tensile
force at the shoulder of HDPE geomembrane is mainly temperature stress when the height of soil is low; the tensile
force of HDPE geomembrane by compaction work increases with the increase of height of soil. The tensile forces
of HDPE geomembrane due to waste compaction are analyzed by finite element method; and the temperature
stresses are analyzed by the relationship between temperature and the stress, the comparison shows that the
calculation results considering stress relaxation of tensile force are closer to the test values.

Key words: soil mechanics; large-scale tests; temperature stress; tensile force; finite element analysis; stress
relaxation
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1 1 1 1 1 1 1 1 1 ]

0 20 40 60 80 100 120 140 160 180 200 220
B ] /h

Kl 4 W SHRPICHR

Fig.4 Relation between time and tensile force

AT I, B, P 7 KRB0 7 BrEY),
FIR AR ES L Jy 33.0 °C, LA S Y B v H i
10.0 ‘C. [Hitt, HDPE + T i Kok dr 148/

4 MHOGHFIE

41 BENS

HDPE  ~+ “T7 5% f 195 iy 43 56 4% ] 7 A~ g 1 ey i
A, PR EREEIR A t, B Ft, I, HDPE +T.
R 7 A PR g Ay

(A _ﬁEo _2.30aty|!
0—{&0%ﬁﬂ—zﬁw mm ?)

A o N HPERT R IR AR R A
4.2 HIEEGESEMIREKA N

R PR ICSEE 73 Ar SRCH s 45 5 2 14 o 0 5K o
J1o LIERETYETCYiAG 5 HDPE 4 TR 3 i 52
S, AT IR BB e H H AR AL (LA ).
FARE S 2 18] R F - DY 4 s ik oG

K

=

* wReR
! :j;/ §é>%i%{
/( HDPE £ T A%

» 125000 mm

5000 mm

RN

NN\

K5 THERA
Fig.5 Calculating model

4.2.1 MRS

eI WA A Tl 16.0 KN/m®, A BESE A Ny
31.0°, WJj - NARSE &K H Duncan-Chang JE2kiE
AR, LR ek N

Et=|:1— Rf (1—Sin¢)(01_03):|2kpa($]n (4)

2ccosg + 20, sing P

a

L o, o RN EK, wAERT) RO
W PoIKAIES: 0 @3B RIEER A
WEEEES: ko n380k dikse i e 1 S 4.

HDPE |- T BRI £T 4 TG 25 A1 IR 1 %351 Ze nif M A
054 784.0(0 “C)F1 6.4 MPa.
4.2.2 S

I E DA AT A T S R AT 4 TR Y



* 4346

HA 1S TRER

2007 4

fii s FHETYETCY A HDPE -+ T (1 R34 o AL
&)y c 4y mh33.4° F14.5 kPa L 2 11.2° $110.66 kPa.

5 ITHEER

51 HEESINEILR

MR SEC = B AN R], BB A4 10 Bl
Blo M 6 HRTLUE H, FEREIEIE R, +
TR 45 5 S ) HDPE - T s s sk 7 g th b 2 42
B A 1R 0.12 kN/m FH 5 1 d SRS S )
5.97 kN/m, 3073w 50 %, 1 EHIEIE S BN HDPE
TR R b AR K

8r

—— EMEHE A
e BB A
A EgIRKEY

S~ o2}

A /KN« mY)

or

0 20 40 60 80 100 120 140 160 180 200 220
At &l /h
K6 8 5SEE R
Fig.6 Comparison of calculation and test results
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