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Fig.1 Tensile stress versus strain curves of HDPE.
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Fig.2 Strength versus temperature from tensile test.
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Fig.3 Initial tangent modulus versus temperature from tensile

test.
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Fig.4 Secant modulus at 1% strain versus temperature from
tensile test.
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Fig.5 Secant modulus at 2% strain versus temperature from

tensile test.
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Table 1 Test conditions and eatimated parameters.

Test Temperature | Geomembrane | Cover Soil Apparent Apparent
Date in Cover Soil Fidth Thickness Frictional Elastic Modulus
t (T) b (m) H (m) | Coefficient v’ E (MPa)
‘94. 8.27 41.1 0.55 0.10 - 0.629 321.34
8.28 47.7 0.55 0.10 0. 705 288.22
9. 9 35.3 0.05 0.20 2.379 303.21
9.25 26.6 0.05 0.20 2.477 418.85
10. 2 28.5 0.40 0.20 0.737 402.78
11.24 10.5 0.40 0.20 0.737 544.49
10.14 26.4 0. 60 0.20 0.715 316. 15
12. 5 10.6 0. 60 0.20 0.723 588. 00
12. 16 6.7 0. 60 0.20 0.742 652. 39
‘95. 1.16 0.7 0. 60 0.20 0. 669 639. 16
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Fig.7 Schematic drawing of pull-out test.
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T VEKRESHREGE IO nEEAE B LT Y
AR YTV ELEORENTES 5O EHR (L
BEHEANTER) LTh oEmBLT.

Table 12, 3likxEHBoEHA, LHRE, J4 4
YTV VIR, BEXRE A -EBRELUTRUL.

(2) Bl ZMRICED < BHRHOFME
FigTIZRULzVA A v 7L v DR ZBEMNIEYL 0D
HT/b (LT, Bzl emgs) vil&k L s,
KW TDEREE Dy i3, HDPE ¥4 2 v 7'V v 2#5E
R ERELT, X (4) TRINDM.

Do= 1 { (T/b)* | Ly (T/b) Td'L%~H-y’}
T E e\ 2 rs Hop 2 24

(4)
T ATy OBEFEY (MPa)
b: VA AT LY OBEERIE (m)
tc:VAX T L yOEE (m)
1. | BLOBEYER (MN/m?)

Iz,

E:

&

H:BTEZ (m)
YV A AT LY EBELORBY OBME
B (=spvtu) ’
Lo: BHAESHOKEES (m)
3T, RHUOEEGRE L &, YA 2 v T Lyl
G & OBk E RN (T/b), #AVIUL, K (5)

CEHfiL S 5.

237

,_(T/b)s
# Lroom

JA AT Y OHEE (m)
O VA AT LY AOFEERAE (MPa)
WE, R (4) OEDIELT

(5)

22T, Reo .

__ (1/b)* | Lo (T/b)
F(T/b)—2~rd~H~u’-tG T 244
_ YLy Hy
T (MN/m) (6)

EBE, R (4) BF(T/b)=E Dy &755.
LinsoT, £3, JHRZEHS (T/b), 53K (5)



5000— . . .

. 0O : b=0.05m
& V: 04m
=3 A: 055m
w O: 06m
a 1000} ]
3 Eq.(2)
\\ &
(& ~
§ (o 8
v} Eq 3 \“\\\.‘\\
H 1 L 1
100—35 20 20 60

Temperature 1 (C)

Fig.10 Estimated elastic modulus versus temperature in cover

soil.
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Fig.11 Concept of Co-energy proposed by Giroud®.
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EFFECT OF TEMPERATURE ON DEFORMATION BEHAVIORS OF
EMBEDDED HDPE GEOMEMBRANE

Shigeyoshi IMAIZUMI, Masayuki TSUBOI, Satoru TAKAHASHI
and Yukimitsu YOKOYAMA

Variation of tensile strength and elastic modulus of HDPE geomembrane with changes in circumstantial
temperature were investigated. Two types of tests were conducted. One is laboratory tensile test, where
temperature was varied from 0 to 60°C. Other is pull-out test in outdoors.at temperature in the range 0 to 48 °C. The
data from pull-out tests were analyzed to determine the elastic modulus based on the theory of elasticity. As the
results, it is founnd that tensile strength, o, and secant modulus at 1 % strain, Eg, obtained from tensile tests were
related with tempetature £ as formulas of 6,=23.52—0.27¢ (MPa) and E=801.64-107%°2% (MPa), that elastic
modulus estimated from pull-out tests varied also with temperature and its trend coincided with that determined
from tensile tests, and that Co-energy corresponding to peak stress decreased with increase of temperature.
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