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Modified Hoek-Brown strength criterion for intact rocks
under the condition of triaxial stress test
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Abstract As one of the most widely-used rock strength criteria, Hoek-Brown criterion mainly suffers
two limitations. Firstly, the triaxial strength results predicted by Hoek-Brown criterion at high value of
confining pressure do not agree well with experimental data. Secondly, the effect of intermediate prin-
cipal stress to rock true triaxial strength is ignored by the criterion. In the present study, to overcome the
limitations, Hoek-Brown strength criterion is modified by employing Barton’s critical confining pres-
sure and Singh’s treatment of intermediate principal stress. The applicability of the modified criterion
has been verified by its application to a large number of intact rocks experiment data. The analyzing re-
sult shows that the strength predicted by the two criteria are basically consistent when confining pres-
sure is under critical confining pressure; otherwise the modified Hoek-Brown criterion agrees better
with experimental data. Under the condition of true triaxial test, the average error between modified
Hoek-Brown criterion considered intermediate principal stress and experimental data is the least. Thus,
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the modified Hoek-Brown criterion is more suitable to predict triaxial strength of intact rocks.

Key words
intermediate principal stress
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Table 1  Triaxial test data for Indiana limestone
o4/MPa 0 6.5 13.7 20.3 27.9 34.4 41.2 48.4 55.4 62.3 68.4
o,/MPa 44 66 85 99 109 119 128.2 135.1 141.9 149.1 156.5
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Table 2 Best fitting parameters for three criterions

ZHIRL Mohr-Coulomb #E Hoek-Brown #E 2k Hoek-Brown #E
HdmA cIMPa /) m % m %
3 12.72 29.93 5.22 44.00 5.79 44.00
4 16.31 24.22 5.22 44.00 5.79 44.00
5 16.31 24.22 4.77 44.00 5.71 44.00
6 18.67 19.60 2.77 51.16 5.14 44.00
7 19.46 18.08 2.50 51.94 5.29 44.00
8 19.46 18.08 2.50 51.94 5.27 44.00
9 25.32 12.83 2.20 52.78 5.29 44.00
10 27.14 10.46 1.09 64.21 4.47 47.00
11 28.38 8.87 0.88 65.54 4.40 47.31
SR 20.42 18.48 3.02 52,17 5.24 44.70
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Table 4 Part of polyaxial experimental data

o3/MPa 25 25 25 25 25 25 45 45 45 45 45 45 65
o/MPa  67.64 9118 135 1765 2324 300 100 1235 15588 1794 2382 267 117.6
o/MPa 4735 500 5529 5735 5941 6265 561.8 5824 6088 6088 6706 6705 629.4
Fe 5 AR VU T i
Table 5 Error in prediction by different criterions %
R Mtggéed Modifie%\é\gibols o Drdgig:igigger I(D:rilrjillJ(r:rs—gri:gegr Mogi-Coulomb Hoijlzféggwn
Dunham [z 41 26.06 15.66 36.53 4232 19.48 3.77
Mizuho F i 57.07 34.40 28.37 99.16 48.02 10.22
KA 17.91 21.76 47.93 19.26 27.40 17.52
KTB 4% 50.16 23.79 4521 103.67 43.75 34.58
Solenhofen fi K 11 481 5.32 22.07 8.33 4.94 11.25
Shirahama b+ 64.92 35.05 32.39 109.33 53.49 26.58
Yuubari B 12.54 8.78 25.64 25.05 8.12 6.81
TRz 33.35 20.68 34.02 58.16 29.31 15.82
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