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Thermal Conductivity of Granite from the KAERI Underground Research
Tunnel Site

Won-Jin Che, Sang-Ki Kwon and Jong-Won Choi

Abstract To obtain the input data for the design and long-term performance assessment of a high-level waste
repository, the thermal conductivities of several granite rocks which were taken from the rock cores from the declined
borehole were measured. The rock specimens were sampled at the various depths from the surface, and the thermal
conductivity was measured under the dry and water-saturated conditions. Under the dry condition, the thermal
conductivities of the granite rocks decrease with increasing porosity and range from 2.1 W/m#A& to 3.1 W/mK.
The water-saturated rock samples showed greater thermal conductivities than the dry samples, and the thermal

conductivities of the granite rocks range from 2.9 W/mk 3.6 W/mk. The anisotropy effects on the thermal
conductivity of granite of the site seem to be insignificant.
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Fig. 4. Change in the porosity of granite with increasing depth

Table 1. Physical properties and thermal conductivities of the granite samples

_ .. water-saturated
sample depth from density effectl.ve dry ther(m %;()}I{l)ductwny thermal conductivity
No. the surface (Mg ) porosity (W/mK)
(m) (%)

ki ks average k; k> average
GR1 23 2.64 2.40 2.187 2.361 2.274 3.118 3.363 3.240
GR2 23 2,63 2.47 2.048 2.200 2.124 3.160 3.243 3.202
GR3 30 2.61 2.64 2.320 2.571 2.446 3.610 3.636 3.623
GR4 84 2.63 0.97 2.977 3.114 3.045 3.288 3.384 3.336
GRS 84 2,64 0.79 2.999 3.013 3.006 3.257 3.478 3.367
GR6 134 2.68 0.56 2.510 2.837 2.674 3.018 3.242 3.135
GR7 134 2,69 0.51 2.657 2.697 2.677 2.887 2.968 - 2.927
GRS 134 2.68 0.56 2.680 2.768 2.724 2.957 3.027 2.992
GR9 134 2.68 0.56 2.667 2.980 2.824 2.874 3.015 2.945
GR10 170 2.66 1.67 2.999 3.246 3.122 3.180 3.464 3.322
GR11 170 2,67 1.01 2.977 3.094 3.036 3.145 3.257 3.201
GR12 170 2.61 1.09 3.041 3.054 3.047 3.339 3.467 3.403
GR13 234 2.63 0.66 3.001 3.012 3.007 3.177 3.213 3.195
GR14 234 2,63 0.66 3.090 3.017 3.053 3.188 3.282 3.235
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