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FEM simulation for influences of pressure solution on
THM coupling in aggregate rock under boundary influx
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Abstract: The model of pressure solution for granular aggregates established by Taron et al was introduced into the FEM
(finite element method) code for analysis of THM (thermo-hydro-mechanical) coupling in porous media. Aiming at a
hypothetical nuclear waste repository in a saturated quartz aggregate rock mass with a laboratory scale, two computation
cases were designed: the pore pressures at all boundaries are the same (Case 1); a larger difference between the pore
pressures at left boundary and right boundary exists (Case 2). Then the corresponding numerical simulations for a
disposal period of 4 years were carried out, and the states of temperatures, solute concentrations in the intergranular fluid
film and at the pore space, removal and precipitation masses, porosities and permeabilities, pore pressures, flow velocities
and stresses in the rock mass were investigated. The results show that, compared with Case 1, there are larger flow
velocities of underground water (steady state influx Q) in the computation domain of Case 2, which promotes solution,
diffusion and precipitation of the granular medium, so the porosities and permeabilities of aggregate rock mass decrease
quickly, which produces obvious effects on the seepage field(pressures and flow velocities of pore water) and the stress
field.
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Fig. 8 Reaction volumes and granular interpenetrations

versus time at two nodes (x=0 at the center of vitrified waste)
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