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Stress corrosion index is one of the important parameters to express subcritical crack growth within the rock.
The mechanism of stress corrosion is influenced by the chemical effect of water in the rock and the surrounding
environment. There are some laboratory tests to estimate stress corrosion index such as the double torsion test, the
uniaxial compression test under various strain/stress loading rates, the uniaxial compression test and disc test under
various water vapor pressures. However, since the conditions such as geometry and state of stress of the specimen
and the surrounding environment are different in each test, it is likely that the stress corrosion indexes from these
tests could be different.

In this paper, we compared stress corrosion indexes of Kumamoto andesite obtained by three types of
laboratory test. The tests included the uniaxial compression test and the disc test under various water vapor
pressures, and double torsion test under a constant surrounding environment. The stress corrosion indexes were
estimated to be 44 in the uniaxial compression test, 43 in the disc test and 37 in the double torsion test. These
values were considered to be similar, though the value in the double torsion test was slightly smaller than the others.
Furthermore, both stress corrosion indexes of another Kumamoto andesite obtained by the uniaxial compression
tests under various water vapor pressures and various strain loading rates were the same values. Therefore, it is
considered that a stress corrosion index is not affected by the experimental method and experimental environment
very much and could be one of the material constants of the rock.
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Fig.1 Experimental method for double torsion test
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Fig.2 An example of load with time during double torsion test
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Table 1  Results of uniaxial compression test
Specimen  Water vapor pressure  Uniaxial compressive strength
No. p (Pa) S. (MPa)
1 1.2x10° 128.3
2 2.0x10? 153.0
3 9.0x 10! 160.4
4 3.6x10° 174.6
5 9.0x10! 177.2
6 6.0x 10! 174.2
7 1.0x 101 180.0
8 1.5x 1072 179.5
9 1.0x 102 175.1
10 4.2x103 190.2
200 | : ! [ : |
. Volur.netric 742X 10”°Pa
‘ 19.0X10"'Pa
,,,,,,,,,,,,, 9.0X l?lPa
p=12X10°Pa

S , MPa
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Fig.3 Stress-Strain curves in uniaxial compression test under various water

vapor pressures.
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Table 2 Results of disk test
Specimen ~ Water vapor pressure  Tensile strength
No. p (Pa) S, (MPa)
1 1.0%x 103 9.32
2 2.5x102 9.96
3 1.5%x 102 10.27
4 1.0 x 10! 9.43
5 3.0x10° 11.03
6 1.5x10° 12.75
7 6.0x 101 12.63
8 9.5%102 11.16
9 2.2%102 11.46
10 1.2x 10?2 12.59
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Fig.5 Tensile stress-displacement curves for disc test
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Table 3 Results of double torsion test

Specimen ~ Water vapor pressure Initial compliance Stress corrosion index
No. p (102Pa) A; (10m/N) n
R-1 5.6 2.08 38
R-2 5.7 2.07 39
R-3 5.7 213 36
R-4 5.6 2.13 33
C-1 5.6 2.19 31
C-2 5.7 2.21 32
C-3 5.5 2.40 40
C-4 5.7 225 40
C-5 5.7 2.30 36
T-1 5.7 2.01 40

100

mo

0 2000 4000

t,s

6000 8000

Fig.7 Relaxation curves of specimen with different cross
sectional shape of guide groove
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Fig.9 Relation between water vapor pressure and uniaxial
compressive strength under various strain rate of loading
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pressure and uniaxial compressive strength
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