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Abstract: The model of pressure solution for granular aggregates established by Taron was introduced into the
FEM code for analysis of T-H-M coupling in porous media and the Mohr-Coulomb yield criterion was used. Aiming at
a model of hypothetical nuclear waste repository in a saturated quartz aggregate rock mass with a laboratory scale two
computation cases were designed: (1) both of the internal friction angle and cohesion are constants; (2) the internal
friction angle is constant but the cohesion is a negative exponent function of porosity then the corresponding numeri—
cal 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: compared with the
case of constant cohesion when the cohesion changes with the porosity the time at which the same parts of rock mass
entering yield state delays the plastic zone decreases and the times of causing sudden change of solute concentra—
tions removal/precipitated masses cumulative granular interpenetrations and reaction volumes are postponed.

Because of the stress adjustment and the increasing molecular diffusivity in the elasto-plastic analysis there are obvi—
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ous changes of solution transfer and precipitation of aggregate medium in the plastic zones and the seepage field( in—
cluding pressures and flow velocities of pore water) and the stress field are markedly influenced by these changes.

Keywords: pressure solution; porosity; elasto-plastic model; thermo-hydro-mechanical coupling; FEM analysis
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Fig.8 Curves of solute concentration vs time
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Table 1 Mechanical and physical parameters for rock mass
p/ k, c/ Al
(KNem™)  /(m=sT) ®o E/MPa ® (KIekg' =€) (Wem'=CT) pIC™
25.0 1.0x1077 0.0 530.0 0.25 0.7 5.3 1.0x107°
26.7 1.24x107° 0.3 370.0 0.3 1.0 2.8 8.8x107°
2
Table 2 Chemical parameters for pressure solution
6
C, mol *m™ 0.0
: mol * m™ 0.0 Taron -
B ) — 0.3 .
Vy m™ 1.0
L — 6 1
® nm 10.0 ) 2( .
r, mm 0.4 THM
E, Jemol™  8.57x10% ) . N
Dy, . 7.7x107"° 0
N " 77.0x107"
) GPa 1.0 4a 40.0~98.0 C;
C, mol * m™ 12.997 2
v, m® mol™' 2.27x107( ) 1
T, K 1883( ) . / .
R J * mol™'K™ 8.31 ;
a — 1.0
k" mol * m™*s” 6.05x107 ~ .
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