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Numerical Study on Thermo-Hydro-Mechanical Coupling in
Rock with Variable Properties by Temperature

Hyoung-Jun An and Hi-Keun Lee

ABSTRACT It is necessary to study on thermo-hydro-mechanical effect at rock mass when performing
project such as radiowaste disposal in deep rock mass. In this study, thermo-hydro- mechanical coupling
analysis which is considered interaction and the variation of rock properties induced by temperature
increase was performed for the circular shaft when appling temperature of 200°C at the shaft wall. The
shaft is diameter of 2 m and under hydrostatic stress of 5 MPa. In the cases, thermal expansion by
temperature increase progress from the wall to outward and thermal expansion could induce tensile
stress over the tensile strength of rock mass at the wall. When rock properties were given as a function
of temperature, thermal expansion increased, tensile stress zone expanded. Lately, water flow is
activated by increase of permeability and decrease of viscosity.
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Fig. 1. Relationship of each properties and phenome-
na regarding rock deformation, pore water
pressure and heat transport.
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Fig. 2. Flow chart of Fully coupled F.E. analysis pro-
gram.
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Fig. 3. Finite element mesh of shaft model.
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Table 1. Properties of rock used in the triple coupling analysis at 20°C

Properties E(MPa) v B K(m/day) K,(/MPa)
Value 7500 0.25 2000 3.11x10° 0.66x10°

Ks(/MPa) Bs(C) Bw(SC) (pc)s(J/m3K) (pc)w(J/m3K) AW/m*C)

0.23x10° 0.6x10° 0.21x10° 2.25X 106 4.19X106 3.2
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ple coupling analysis.
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