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A Study on Thermo-Hydro-Mechanical Coupled Model in Buffer Material as an
Engineered Barrier in Geological Disposal

Sato, Haruo
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In this study, we focused on the hydration reaction of cations in the
interlayer of montmorillonite, which is the major component of bentonite, used as a buffer material
in the geological disposal of high-level radioactive waste, for the swelling stress of the
bentonite, and obtained the thermodynamic data of the interlayer water. We also developed a
thermodynamic model which can analyze the effect of temperature on the swelling stress of bentonite,

based on thermodynamic theory. We measured the thermodynamic data of Ca- and K-montmorillonite in
addition to Na-montmorillonite. Additionally, since Thermo (temperature)-Hydro (water)-Mechanical
(swelling stress) (T-H-M) coupled processes proceed in the buffer material, we modelled thermal and
water diffusivities for buffer material and surrounding rock mass, and calculated temperature,
moisture and swelling stress distributions. The practicality of the model was verified by comparing

with measured data.
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