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Comparative analyses of several rock strength criteria

SHI Xiang-chao, MENG Ying-feng, LI Gao
(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Least mean standard fitting deviation is used as an evaluation index; we analyze the applicability of five conventional
triaxial strength criteria to describe the nonlinear strength characteristics of rocks based on test data of ten rocks cited from public
literatures. It is obvious that linear Mohr-Coulomb criterion can’t describe the nonlinear strength characteristics of rocks. Parabolic
Mohr-Coulomb criterion can describe the nonlinearity feature of rock strength; but for the reason that the fitting error is very great
and the parameters from calculation is not consistent with the real data; so it is not suitable to apply parabolic Mohr-Coulomb
criterion in geotechnical engineering. For the nonlinear strength characteristics of rocks at low-to-moderate confining pressure level
(o, <o, ), the Bieniawski criterion with a single parameter and Hoek-Brown Criterion is better than Bieniawski Criterion with two
parameters; their fitting accuracy is close to exponential strength criterion with three parameters; but they can’t be used at high
confining level. When nonlinear strength characteristics are very significant under high confining pressure, the fitting deviations of
Bieniawski criterion with three parameters and exponential strength criterion with three parameters are smaller; so they can be used to
evaluate the strength under high geostress.
Key words: strength criterion of rocks; nonlinear strength characteristics of rocks; applicability of strength criterion; least mean
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Fig.1 The characteristic of brittle-ductility
transition of rock
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Table 1 Rock types and data sources

1 26 Darley Dale b [27]
2 29 Peannant H)5 [27]
3 11 Indiana i KA [16]
4 6 HRDE LK FR [25]
5 8 Tennessee KFLA [28]
6 6 Kig KHAE [29]
7 11 Yamaguchi KHLH [30]
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Table 2 Fitting parameters of four strength criteria and least mean standard fitting deviations for three rocks
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Fig.2 Conventional triaxial compression strengths of
different rocks and fitting curves of four strength criteria
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Table 3 Fitting parameters of Bieniawski criterion and
least mean standard fitting deviations for three rocks
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Fig.4 Conventional triaxial compression strengths of
marbles and fitting curves of three strength criteria
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Table 4 Fitting parameters and least mean standard
fitting deviations of marbles for three strength criteria
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Fig.5 Conventional triaxial compression strengths of different rocks and fitting curves of strength criteria
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Table 5 Fitting parameters of Bieniawski and M.You criteria and least mean standard fitting deviation for four rocks
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