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Assessment of THM Coupling in the Near Field of the Potential
HLW Repository by Semi—Analytic Approach
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Abstract

IWanvy fundamental B&D's on the effect of the THM coupling on the structural
stability as well as the long term  post-closure radiclogical safety are performed
world—wide, In this paper, the impact of coupling among decay heat in spent fuel, stress
redistribution in the hbentonite kaffer laver as well as the adjacent rock, and change in
the groundwater welocities in the near fields is analvzed using the sermni-analytic
approach, The linear thermo-elastic constitutive equation iz solved with proper boundary
and inital conditions in the wicinity of the potential repository, The final solution,
semi-analytic one, is calculated by the Talbot's numerical Laplace transform method,

MNumerical illustrations with input data descriking phvsical properties of kentonite and



granite show that the walues of groundwater welocities i the rock as well as hentonite
are o low that the adwvective transport of the radionuclides, potentislly released into the
buffer from the canisters, can be neglected in the toftal swstem performance assessment

under the conditions given in this mathematical model,
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Bentonite granite
Conductivity, A 14 Wim K 30 Wim K
Heat capacity. £ Cy 34e+6 JI/m” K 24e+6 J/m’ K
Drained bulk modulus, K 53et3 Pa 31.7e+3 Pa
Fluid bulk modulus, Ke 20e+3 Pa 20e+3 Pa
Solid bulk modulus, e 21e+1l Pa 345+3 Pa
Shear modulus, G 18+9 Pa 20%+3 Pa
Porosity, &0 03 Q002
Permeakility, & 6021 m" 1.0e-20 m’
Fluid expansivity, @ 3.0e—4 /K 304 /K
Solid expansivity, ¢ 0 /K ale—6 /K
Fluid visco=sity, & 10:-3 FPa = 10e—3 Fa =
FPore—pressure modualus, B 0437 0 7dE
FPoizsoti 5 ratio, ¥ 04 023
Undrained Poisson' s ratio, v, 044 024
Medified thermal constant, b” 3.76e+5 Pa/K Z6de+5 Pa/K
IMedified compressibility, ¢ 0.8’ /yr 87 Sern fyr
Thermal diffusivity, # 41e-7 m/s 1.3e-6 m'/s
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Granite System Granite System
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Bentonite & Granite System Bentonite & Granite System
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