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Roughness stiffness tests and flow-through experiments were conducted under
high temperature, high pressure, and saline water conditions to simulate an underground environment
in granite with a single fracture. Roughness stiffness tests were conducted to improve the
interlocking of the rock samples, and flow-through experiments were conducted to evaluate the effect

of simulated seawater under high temperature conditions on the permeability properties of the
granite fracture. ICP emission spectroscopic analysis, fracture surface profiling, and scanning
electron microscopy were also conducted to investigate the factors that cause changes in
permeability over time. In addition, a coupled simulator was developed to describe the permeability
change of cracks in a coupled thermal, hydraulic, stress, and chemical field, and the validity and
usefulness of the simulator were verified by reproducing and analyzing laboratory tests.
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