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Failure analysis of cracked rock specimen under tension

REN Li' XIE He-ping' > ZHU Zhe-ming' LI Bisyong' Al Ting’

( 1. School of Architecture and Environment Sichuan University Chengdu 610065 China;2. School of Water Resource and Hydropower Sichuan University
Chengdu 610065 China)

Abstract: The maximum circumferential stress theory and ‘the effective stress theory were improved based on the
boundary collocation method and then two kinds of failure criterion in the laboratory-scale were established. Moreover

the relationships between rock uniaxial tensile strength and fracture toughness were also developed through the corre—
sponding criteria. Finally the dimensionless variable which could quantify the uniaxial tensile strength was proposed;

meanwhile the influences of crack inclinationtand: crack length on the initial failure angle and the tensile strength of
cracked rock mass were analyzed. The resulis'show that both the initial failure angle and the tensile strength increase
with the increase of crack inclination¢and for specimens containing macroscopic cracks both the initial failure angle
and the tensile strength decrease as the crack length increases which indicates that the specimen scale has a great im—
pact on rock fracture strength.
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Fig. 1  Cracked rock specimen and its mechanical model
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Table 1 a/W=0.25 the values of Y| Y for different orientation angles
/(°) 0 12.5 24 29 38 45 52 61 66 77.5 84 90
Y, 1. 086 1. 086 1. 084 1.083 1. 081 1.079 1.077 1.075 1. 073 1.072 1.071 *
Yy * 1. 065 1. 064 1. 063 1. 061 1. 059 1. 057 1.054 1.053 1. 051 1. 050 *
¥ .
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Table 2 a/W=0.49 the values of Y, Y, for different orientation angles
/(°) 0 12.5 24 29 38 45 52 61 66 77.5 84 90
Y, 1.321 1.324 1. 328 1.328 1.327 1.324 1.321 1.320 1.322 1.327 1.329 *
Yy * 1.210 1.214 1.224 1.228 1.224 1.218 1.210 1.207 1.203 1.203 *
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Fig. 3 Relationship between fracture angle 6, and
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Table 3 Relationship between fracture angle 9, and crack length ratio a/W (°)
(B=48.5°) (B=48.5°) (8=83.5°) (B=83.5°)
a/W
0.1 54. 815 54. 857 58. 147 59.137 68. 415 68. 422 83.435 83. 476
0.3 54. 461 54.857 57.636 59.137 68.360 68. 422 83.322 83.476
0.5 53.659 54. 857 56. 522 59.137 68..189 68. 422 82.976 83.476
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