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Abstract

The final disposal method for high-level waste is Deep Geological Disposal. This
is where nuclear waste is buried in geological formations at depths greater than 300
meters, and canister and buffer materials are used to cover and secure it. By the
principles of isolation, retardation and dilution, the waste decays harmlessly, isolating
it from the biosphere and ensuring human health and environmental safety. However,
after hundreds of years of disposal, gas may be generated due to the corrosion of
metallic materials under anoxic conditions, radioactive decay of waste, or the radiolysis
of water. When gas production rate is slow, gas dissolves in porewater and migrates by
advection and diffusion. If the gas production rate exceeds the gas diffusion rate, a
discrete gas phase forms, displacing parts of porewater. With continuous gas pressure
accumulation, the stress on bentonite can no longer withstand it. This might lead to
pathway dilation and tensile fractures, allowing gas to escape from the bentonite. As
gas degrades the barrier's capability, endangering the safety of the repository. Therefore,
this study utilizes the THMC?7.1 numerical model to simulate gas migration in bentonite,
aiming to explain the gas migration process in bentonite more clearly. When subjected
to gas pressure, it leads to the displacement of the bentonite and alters the size of pore
apertures, which are related to permeability. Consequently, this study investigates the
variation of permeability over time and analyzes the effects of hydraulic-mechanical

coupling.
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