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THERMAL BEHAVIOR AND THERMAL STRESS REDUCTION MEASURES OF ROCK MASS
AROUND OPENINGS DUE TO STORAGE OF LOW TEMPERATURE MATERIALS
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SUMMARY

In the case of low temperature material storage in openings excavated in granite, sand-

stone, tuff and mudstone mountain, temperature distnbution and thermal behavior of rock

mass around openings becomes an important problem. In this study, these behavior were

analysed theoretically and confirmed by experimentally.

Then, to reduce thermal stress around openings, the authors proposing to use adiabatical

material lining in opening. From the results of theoretical analysis, it is found that these

measures were useful for reducing a thermal stress.
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(Table 1 Physical properties of rocks.)

Noisture Degree bulk True
Rocks Porosity content of specitic specitic

ratio saturstion gravity &ravity

) ) (¢4} (g/cd} (g/cd)
Granite(Dry) 1.99 0.16 20.67 2.625 2.673
Granite(Oet) 1.99 0.62 70.86 2.693 2.673
Sandstone(Dry) 8.12 1.46 16.77 2.400 2.616
Sandstono(¥et) 8.12 3.42 96.89 2.488 2.616
Tutt(ory) 37.09 1.39 5.76 1.560 2.446
Turf(fet) 37.09 24.01 99.62 1.908 2.446
Wudstons(Ory) 39.42 1.31 5.42 1.631 2.692
Nudstone(Ret) 39.42 21.90 99.62 2.015 2.692
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(Table 2 Thermal properties of adiabatical matenals.)

Thermal Specific  Heat Theres!
diffusivity hegt. capacity conductivity
(X10 *cd/sec) (ca/g-C) (x10°at/cd-C) (X10°at/ca - sec- C)

sapple 1 12.60 0.25 7.18 9.65
sasple 2 5.19 0.3t 8.9 4.67
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