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Evaluation of Waterproof Sheets Behavior Based on the Strain Energy Density
Function Applied at Controlled Waste Disposal Site
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Synopsis

In this study, we examined pure shear and equal biaxial tests of water proof sheets made of
polyvinyl chloride which were installed on seepage structure in a controlled waste disposal site.
The partial differential value of the strain energy density function was determined by the pure
shear test. We tried to discuss the applicability of the strain energy density function for an
estimation of stress-strain curve in uniaxial and equal biaxial extension.

The result of tensile tests clarified the behavior of deformation property of water proof sheets
by 220 % strain in pure shear tensile condition, and by 100 % strain in equal biaxial tensile
condition.

We calculated stress values in uniaxial and equal biaxial tensile conditions by the strain
energy density function of which experimental strain values were substituted. In the case of
uniaxial tensile condition, the calculated stress values were different from the experimental
values by several MPa. The difference might be caused by “the necking phenomena”. On the
contrary, those values were approximately consistent with each other by 80 % strain in the case of
equal biaxial tensile condition.

We also found that the deformation property of water proof sheets in a hydraulic bursting test

could be estimated by the strain energy density function by 50 % strain.

Key Words: Seawalls for controlled waste disposal site, Waterproof sheet, Biaxial tensile test, Strain
energy density function.
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