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Development of coupled numerical simulator for describing processes within rocks
from fracture generation to long-term change of fracture permeability

Ogata, Sho
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We attempted to develog a coupled simulator that can solve the entire
process from the rock fracture generation to the subsequent reaction-driven permeability change.
First, a constitutive model that can predict the ratio of fracture contact area, which is an
important parameter in the calculation of geochemical reaction in a fracture, was constructed, and
its validity was verified through comparison with results of mechanical tests. Then, a new coupled
simulator was developed by integrating above-mentioned constitutive model with a fracturing analysis
model and a coupled model including geochemical reactions. Finally, a proposed simulator was
applied to long-term prediction assuming the geological disposal of high-level radioactive waste.
Predicted results showed that after numerous fractures were generated during excavation, the
pressure dissolution occurred within the generated fractures, resulting in a long-term reduction in
permeability.
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