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Table 1 Main computation parameters

Property Rock mass  Vitrified waste

Density, p (kN/m?) 26.7 25.0
Porosity, ¢ 0.11 0.0

Permeability, &/, (m*/Pa.s) 1.24x107" 1.0x107%7
Young’s modulus, E (GPa) 37.0 53.0
Poisson’s ratio, u 0.3 0.25
Specific heat, C (kJ/kg°C) 1.0 0.7

Thermal expan. coeff., #(1/°C) 8.8x107° 1.0x107°
Thermal conductivity, A (W/m°C) 2.8 5.3

Table 2 Parameters for fracture sets used in calculation

Parameter Horizontal Vertical
fracture fracture
Spacing, S (m) 0.3 0.3
Continuity ratio, / 1 1
Dip angle, 6(°) 0 90
Normal stiffness, &,
(MPa/m) 1000.0 2000.0
Shearing stiffness,
(hﬁp i 500.0 1000.0
Porosity, ¢ 0.01 0.01
Permeability, k»/zs, (rnZ/Pa.s) 9.7x107° 9.7x10™°

Table 3 Parameters for stress corrosion and pressure
solution

Parameter Unit Values
Empirical constant, a - 5.0
Origin asperity contact-area ratio, R.o - 0.1
Nominal asperity contact-area ratio, R 1.0
Roughness coefficient of fractures, JRC - 9.7
Factor, Ao ms™! 1.12x107*T
Factor, A ms™! 2.51x10° T
Origin aperture, Ey m 0.0125
Residual aperture, E, m 0.0025
Constant, by, , N'm*  2.69x107 (quartz)
Constant, b_ _ N'm¥  1.78x107° (quartz)
Activation energy, E, J-mol™ 7.0x10* (quartz)
Heat of fusion, E,, J-mol™  8.57x10° (quartz)
Activation enthalpy for H,O, AH H,0 J-mol™! 6.6x10"
Activation enthalpy for OH", AH on- J-mol™! 8.27x10*
Reference dissolution rate
constant, k° mol- m* S 1.59
Infinitesimal distance from crack tip, r m 1.0x10°°
Gas constant, R J-mol' K™ 8.31
Temperature of fusion, T, K 1883 (quartz)
Molar volume, V,, m® mol™'  2.27x107° (quartz)

Fraction of Si-O reacting
with H,0, 652
Fraction of Si-O reacting
with OH™, 9%

0.99921 (pH=7)

0.00079 (pH=7)
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