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Failure and Deformation Characteristics of Rock
at High and Low Temperatures

Jae Hoon Chung, Young Geun Kim, Hyung Won Lee and Hi Keun Lee

ABSTRACT

It is very important to determine the thermo-mechanical characteristics of the rock mass sur-
rounding the repository of radioactive waste and the LPG storage cavern. In this study.
Hwasoon-Shist. Dado-Tuff and Chunan-Tonalite were the selected rock types. Temperature de-
pendence of the mechanical properties such as uniaxial compressive strength, tensile strength,
Young's modulus was investigated by measuring the behaviour of these properties due to the
variation of temperature. Also, the characteristics of strength and deformation of these rocks
were examined through high-temperature triaxial compression tests with varing temperatures
and confining pressures.

Important results obtained are as follows:In high temperature tests, the uniaxial compressive
strength and Young's modulus of Tonalite showed a slight increase at a temperature up to 300°C
and a sharp decrease beyond 300°C, and the tensile strength showed a linear decrease with in-
creasing heating-temperature. In high-temperature triaxial compression tests, both the failure
stress and Young's modulus of Tonalite increased with the increase of confining pressure at con-
stant heating-temperature. and the failure stress decreased at 100°C but increased at 200°C
under a constant confining pressure. In low temperature tests. the uniaxial compressive and ten-
sile strengths and Young's modulus of these rocks increased as the cooling-temperature is re-
duced. Also. the uniaxial compressive and tensile strengths of wet rock specimens are less than
those of dry rock specimens.
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Table 1. Mineralogical compositions of test

specimens.

Rock | Mineral compositions(% in Vol.)
Andalasited?,Quartz(19.Muscovite(s),
Opaques(12.Chlotitoid(5).Clay(5).
Quartz(n).Clay(y.Crysto-crystalline(5),
Barite(3).Chlorite(1)
Plagioclase(38.Hornblende(25),Biotite(l?.

Schist

Tuff

Tonalite

Quartz(12.K-feldspar(5)
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Table 2. Physical and mechanical properties

of test specimens.

Specific | Apparent |Compressive | Young's | WaveVeety
Rock | Gravity | Porosity | Sirength | Modulus | PwaweSwae
glem) | (%) | (kgfem) | (Bglm) | (whe)
She | 247 3.07 650 356 | 3910 2570 | 021
Tuff | 252 | 114 690 095 |4250 2600 | 020
loelie | 274 | 056 1740 189 | 3700 2110 | 0.19
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Fig. 16 The variation of Young’s modulus of of
Schist and Tuff with cooling temperature.
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Fig. 17 The variation of tensile strength of

Tonalite with cooling temperature(tested

at cooling temperature).
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Fig. 18 The variation of tensile strength of of Schist
and Tuff with cooling temperature.
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