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Influence of the Geometry of Guide Greove on Stress Corrosion Index of
Rock in Double Torsion Test

Hae-Sik Jeong, Yuzo Obara and Seok-Won Jeon

Abstract Double torsion (DT) tests were carried out to investigate the influence of the geometry of guide groove
on stress corrosion index of Kumamoto andesite. The fracture toughness was measured in the constant displacement
rate, which was set to 2.07 MN/m*? in average regardless of crack velocity. Stress corrosion indices, n were evaluated
using specimens with rectangular, circular and triangular grooves and were 37, 36 and 38 in average, respectively.
The n values were constant regardless of the groove geometry, however the DT specimen with triangular groove
geometry showed the largest standard deviation in the relationship between crack velocity and stress intensity factor.
The DT test was found to be effective in using a rectangular-grooved specimen and the width of the groove must
be greater than the average grain size of minerals.
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Fig. 1. A Schematic diagram of the trimodal subcritical crack
growth. Kic: fracture toughness, Ko: stress corrosion
limit, n: stress intensity factor (after Evans, 1972)
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Table 1. P-wave velocity and uniaxial compression test for Kumamoto andesite

P-wave velocity Crack opening direction (O) |Crack propagating direction (P) Loading direction (L)
(m/s) 4840120 489020 4910+40
Uniaxial compression Strength (MPa) Young’s modulus (GPa) Poisson’s ratio
test 162.7+11.0 31.9+3.2 0.27+0.03
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Table 2. Fracture toughness measurement using specimens without groove

T (°C) R. H. (%) Prax (N) dwdt (mm/s) | Kic (MN/m>?) V (mm/s)

KIC-N-1 23.2 33 46.4 0.10 2.07 9.34
KIC-N-2 23.3 36 46.5 0.10 2.07 9.34
KIC-N-3 23.9 37 44.5 0.10 1.99 9.73
KIC-N-4 24.1 37 49.0 0.23 2.17 20.7
KIC-N-5 243 38 46.8 0.23 2.08 21.7
KIC-N-6 24.3 39 46.3 0.23 2.06 21.9
Average 46.6 2.07

* T: temperature, R.H.: relative humidity

, Obara 5(1992)9]
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Fig. 8. Double logarithmic plot of crack growth/stress intensity factor data using specimens with (a) rectangular, (b) circular

and (c) triangular groove
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Table 3. DT Testing conditions for rectangular-grooved specimens and their results

T (°C) R. H. (%) p (Pa) A (10° m/N) n

R-1 10.9 43 561 2.08 38
R-2 10.9 44 574 2.07 39
R-3 109 44 574 2.13 36
R-4 10.9 43 ¢ 561 2.13 33
Average 2.10 37

Table 4. DT Testing conditions for circular-grooved specimens and their results

T (C) R H (%) p (Pa) A (10° m/N) n
C-1 10.8 43 557 2.19 31
C-2 11.0 43 565 2.21 32
C-3 11.0 42 551 2.40 40
C-4 11.1 43 568 2.25 40
C-5 11.0 43 565 2.30 36
Average 2.27 36
Table 5. DT Testing conditions for triangular-grooved specimens and their results
T (°C) R. H. (%) p (Pa) A (10° m/N) n
T-1 11.0 43 565 2.01 40
T-2 11.0 42 551 2.13 46
T-3 11.0 42 551 2.11 38
T-4 11.2 45 599 2.16 32
T-5 11.2 45 599 1.95 35
Average 2.05 38
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Fig. 9. Load relaxation curve and crack velocity/stress intensity factor plot of the triangular-grooved specimen T-4
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