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SYNOPSIS : The long~term durability of HDPE geomembrane was assessed by analysis of stress
relaxation behaviours. The experimental conditions to examine stress relaxation behaviours are as
follows: initial elongation is 6%, ambient temperatures are 50, 62, 70 and 82T, test period is 108
minute. HDPE geomembrane specimens are prepared according to ASTM D638 type IV. And testing
results are estimated by Arrhenius model and time-temperature superposition principle for predicting
the long term durability of geomembrane. From these results, it is concluded that 10° minute is
appropriate as a testing interval of stress relaxation and the long-term performance at 10° minute is
predicted by time-temperature superposition principle. The stress relaxation behaviours at
low-temperatures are estimated by use of the Arrhenius theory.
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Table I. The uni—axial tensile properties

Yield stress Yield strain Break stress Break strain
(MPa) (%) (MPa) (%)
Values 21.14 79 43.7 750
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Figure 1. (a) Stress relaxation curves at various temperatures
(b) master curve (unteated)
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Figure 2. Relative stress relaxation curves
(a) stress relaxation curves at 50°C
(b) stress relaxation curves at 70°C°C
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Figure 3. The percentage changes of relative stress at 10’ minute.
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Figure 4. Arrhenius plot for predicting low-temperature behaviour
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