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DEVELOPMENT OF A COUPLED THMC SIMULATOR
BASED ON HYBRID FEM-DEM USING EXTRINSIC COHESIVE ZONE MODEL

Yutaro MAEDA, Sho OGATA, Daisuke FUKUDA,
Toru INUI, Hideaki YASUHARA and Kiyoshi KISHIDA

When assessing the safety of the geological repository of high-level radioactive waste (HLW), it is
essential to develop a numerical simulator that can model the evolution of fracture permeability within rock
masses under the coupled thermal-hydraulic-mechanical-chemical (THMC) processes. In this study, we
have proposed a novel coupled THMC simulator that explicitly introduces fracture geometry. Subsequently,
the proposed simulator was applied to predict the long-term changes in rock permeability within geological
repository. The results showed that the gradual decrease in permeability with time was observed only within
specific fractures where the pressure solution had been induced after disposing HLW into the cavity.
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