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A coupled THMC numerical model has been developed to examine the long-term change in permeability
of the porous sedimentary rocks that are assumed to be composed purely of quartz. Specifically, the
chemo-mechanical process of the pressure solution was incorporated into the model. The developed
model was validated by replicating the existing experimental measurements of the porosity reduction
and the evolving silica concentration. Subsequently, by simulating the burial of high-level radioactive
wastes in the deep subsurface, namely, by applying the simulated confining pressure and temperature
conditions, the long-term evolution of the rock permeability was predicted. The model predictions
clearly showed a significant influence of the pressure dissolution on the change in permeability with
time. The predicted permeability of the rocks close to the wastes decreased by one order of magnitude in
10* years when considering the pressure dissolution, while the permeability changed little during the
same period when the pressure dissolution was not considered. This reduction should delay the dis-
persion of the radioactive materials dissolved in the groundwater.
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