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Evaluation of Soil-Water Characteristic Curve for Domestic Bentonite
Buffer
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High-level radioactive waste (HLW) such as spent fuel is inevitably produced when nuclear power plants are operated. A geological
repository has been considered as one of the most adequate options for the disposal of HLW, and it will be constructed in host rock at a
depth of 500~1,000 meters below ground level with the concept of an engineered barrier system (EBS) and a natural barrier system. The
compacted bentonite buffer is one of the most important components of the EBS. As the compacted bentonite buffer is located between
disposal canisters with spent fuel and the host rock, it can restrain the release of radionuclides and protect canisters from the inflow of
groundwater. Because of inflow of groundwater into the compacted bentonite buffer, it is essential to investigate soil-water characteristic
curves (SWCC) of the compacted bentonite buffer in order to evaluate the entire safety performance of the EBS. Therefore, this paper con-
ducted laboratory experiments to analyze the SWCC for a Korean Ca-type compacted bentonite buffer considering dry density, confined or
unconfined condition, and drying or wetting path. There was no significant difference of SWCC considering dry density under unconfined
condition. Furthermore, it was found that there was higher water suction in unconfined condition that in confined condition, and higher

water suction during drying path than during wetting path.
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WP4C @

Dewpoint PotentiaMefer

Fig. 1. WP4C equipment for measuring SWCC.
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Fig. 2. SWCC for the Korean bentonite in an unconfined condition.
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Fig. 3. Comparison of SWCC in unconfined and partially confined conditions.
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