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Synopsis

This report summarizes the basic conéepts and mechanisms related to the puncture resistance of
waterproof sheets, applied at a seepage control structure in an offshore confined waste disposal site, and
discusses the factors influencing the breakage of punctured sheets. Waterproof sheet, used in this study, is
made of Polyvinyl Chloride (PVC), which is mainly installed in an offshore waste disposal site. The
puncture resistance of waterproof sheet is addressed in terms of laboratory test results under various
conditions.

Puncture tests were undertaken using actual backfilling stone as a penetration to clarify the punctured
deformation and strength behaviors of waterproof sheet. After the test, a breakage was identified on the
sheet like an arc near the penetrating point of stone. Biaxial strains were measured by modeling the
deformation of sheets in resinous materials and plasters, and we found that the maximum sprain occurred at
the place where breakage was happened. As the result, it is considered that the breakage was occurred as a
‘strain dependent breakage’ (which is explained that the breakage is occurred at the moment when the
deformation is exceeded the maximum strain) and the local plastic deformation of which strain is over
100 % could be the direct cause of breakage.

We also examined the pressure resistance of waterproof sheet which is installed upon backfilling stones.
After pressurizing of 50 kPa for 24 hours, the sheet was deformed due to unevenness of backfilling stones,
however, no breakage was observed. Biaxial strain of sheét was measured after examination, and we fou_nd
that the maximum strain which is less than 20 % occurred.at the place near the penetrating point of stone.
This result shows good correspondence with the result of puncture test. Therefore, we suggest that the
behavior of waterproof sheet deformation during the penetration of a backﬁlfing stone could be applied to
the evaluation of waterproof sheet deformation due to unevenness of backfilling slope in a controlled waste

disposal site.
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