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On the Mogi—Coulomb strength criterion as applied to rock triaxial
unloading test

LI Diyuan, XIE Tao, LI Xibing, WANG Tao
School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract To testify the Mogi—Coulomb criterion in triaxial unloading test and based on available unloading testing data, the Mogi—
Coulomb strength criterion with a linear fitting method was used in the conventional triaxial unloading tests and the true triaxial
unloading tests, respectively. A comprehensive comparative analysis was presented for the related strength parameters according to the
fitting results and combination of the failure characteristics of rock specimens. The results showed that the Mogi—Coulomb strength
criterion has a good applicability to rock samples under conventional triaxial unloading conditions. However, under true triaxial
unloading tests, even though the fitting degree is very good, the fitting parameter a is negative which leads to a negative cohesion of
rock samples. This is impossible in practice. Since the Mogi—Coulomb strength criterion is based on the assumption that rock fails in
shear, it cannot describe the failure of rock under true triaxial unloading conditions in which the failure modes of rocks specimens
may change from shear to extensional slabbing or rock burst. Therefore, for combined shear and tensile failure processes of rocks
under true triaxial unloading conditions, it is necessary to build a new strength criterion to describe its constitutive relationships,
which is important for deep rock mechanics.
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Fig. 3 Mogi—Coulomb strength’s data fitting of limestone

and marble specimens under the pre—peak conventional
triaxial unloading condition
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Table 1 Strength criteria’s fitting results and values of ¢, ¢ of four kinds of rock samples

s R ¢ d/(°) & /MPa
ERE a/MPa b O/MPa K
Mohr Mogi Mohr Mogi  Mohr  Mogi Mohr  Mogi
TR 25.85 0.36 89.44 2.20 097 096 30.15  29.67 22.02 2245 3.20 3.21
peLiball 12.18 0.70 103.88 4.41 0.71  0.96 24.73 19.29 39.07 4794 16.99  27.03
HRDE KBS D 28.31 0.46 118.18 2.88 098 0.99 3482 3440 2898 29.20 2.16 2.12
BB RHAE A" 34.58 0.41 133.58 2.40 091 092 43.11 40.73 2432 2578 6.45 5.95
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unloading condition
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Table 2 Strength criteria’s fitting results and values of ¢, ¢ of four kinds of rock samples
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Table 3 Mogi—Coulomb strength criteria’s fitting results and
values of ¢, ¢ of six kinds of rock samples under true triaxial
unloading and loading tests

AR a/MPa b R® ¢/MPa  &/(°)  T/MPa
e A A 563 079 0.87 1094 5692  3.33
e 7 BPY 256 0.65 096 3749 4358 273
e C™ 2739 0.64 099 3956 4275  2.50
AL D 164 072 099 2694 4979  0.58
T -129 091 096 -523 7484 152
2 fibE 1826 044 099 2190 27.82 021
AR e -139 0.84 099 -325 6299  0.12
Yiifbe -0.99 0.84 099 -231 6299 027
BORIET IS ~0.15  0.85 099 -037 6436  0.11
WA 035 081 099 073 5922 0.8
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