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Abstract

For the design of high-level radioactive waste disposal facilities, countries
around the world primarily adopt the concept of deep geological disposal to prevent
the leakage of radioactive nuclides that could harm living organisms and the
environment. However, the rock mass itself and the fractures generated under stress
serve as the main pathways for the release of radioactive nuclides. Fractures within
the strata may be influenced by pressure dissolution and free-face dissolution, leading
to changes in fracture aperture and permeability, which causes nuclide transport.
Therefore, understanding how the aperture and permeability of fractures are affected
by external conditions over time is crucial for assessing the potential for radioactive
nuclide release and ensuring the safety of radioactive waste disposal sites. The study
use COMSOL Multiphysics® to construct a two-dimensional hydro-mechanical
model. The results of simulations are then incorporated into Matlab for calculations of
fracture geometry changes. The evolution of fractures is iteratively fed back into the
numerical model to simulate how the fracture aperture in granite changes over time
under the influences of pressure dissolution and free-face dissolution. The sensitivity
of various parameters affecting changes in fracture aperture and permeability under
different conditions will also be explored. Preliminary research indicates that by
inputting the stress values at the rough contact points (asperities) of the fractures into
Matlab for calculations, the model successfully computes the geometric changes of
the fractures at various time points. However, this study currently only considers the
dissolution caused by stress, without accounting for geometric changes due to

free-face dissolution, resulting in a closure of the fractures over time.
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