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A Study on Thermomechanical Failure Behavior of Granites

for Radioactive Waste Repository
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ABSTRACT High temperature confined compressive tests for thermomechanical failure criteria
were carried out for Tksan and Whandeung granites. Authors suggested new polynomial type
failure coefficient functions by which conventional Hoek-Brown failure criteria was extended to
thermomechanical one. Obtained results are as follow; 1) Failure coefficients, m and s of Hoek
and Brown's empirical failure criteria were decreased as temperature increased. 2) Theoretically
calculated values by suggested equations and experimented ones by confined compressive test
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Table 1. Results of confining compressive tests for
Whangdeung granite

Temp.("C) 25 70 100 150 200
o;(MPa)

0 189423 187+19 181+£17 160+24 152+23
5 269+13 266115 25111 227+18 216+21
10 324418 317+22 302+ 16 267+13 255+19
15 390+16 382+18 364+19 331+17 311+22

Table 2. Empirical failure cofficients of Whangdeung
granite

Temp.("C) 25 70 100 150 200

Remark

m 36.36 34.42 30.89 25.35 22.88
] 0.97 096 0.88 0.68 0.62 Calculated
r 099 099 099 0.98 0.98

m=m(T) 36.94 33.25 30.77 26.58 22.35 Estimated
s=s(T) 099 092 086 074 059
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Fig. 1. Empirical failure coefficients m and s at vari-
ous temperatures for Whangdeung granite.
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g. 2. Evaluated strength curves and experimental
data for Whangdeung granite.
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Table 3. Results of confining compressive tests for |k-

san granite
Temp.("C) 25 100 150 200
o,(MPa)
0 152+18 143+13 140+18 135+13
5 233+13 209+12 205+13 178+19
10 277417 259415 247+15 222417
15 334+13 312+18 302+17 275+21

Table 4. Empirical failure coefficients of lksan granite

Temp.("C) 25 100 150 200 Remark
m 33.59 2943 26.90 21.47
] 1.00 084 082 0.68 Calculated
r* 099 099 098 098

me=m(T) 34.10 29.10 25.76 2242 Estimated

sy=s(T) 1.00 088 078 0.69
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Fig. 3. Empirical failure coefficients m and s at vari-
ous temperatures for Iksan granite.
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Fig. 4. Evaluated strength curves and experimental
data for lksan granite.
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