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ABSTRACT
Received: May 22, 2019 The generalized Hoek-Brown (GHB) failure criterion developed by Hoek et al. (2002) is a
Revised: June 4, 2019 nonlinear function which defines a stress condition at failure of rock mass. The relevant

strength parameter values are systematically determined using the GS/value. Since GS/index
is a value quantifying the condition of in-situ rock mass, the GHB criterion is a practical failure
condition which can take into the consideration of in-situ rock mass quality. Considering that
most rock mechanics engineers are familiar with the linear Mohr-Coulomb criterion and that
many rock engineering softwares incorporate Mohr-Coulomb criterion, the equations for the
equivalent friction angle and cohesion were also proposed along with the release of the GHB
criterion. The proposed equations, however, fix the lower limit of the minor principal stress
range, where the linear best-fitting is performed, with the tensile strength of the rock mass.
Therefore, if the tensile stress is not expected in the domain of analysis, the calculated
equivalent friction angle and cohesion based on the equations in Hoek et al. (2002) could be
less accurate. In order to overcome this disadvantage of the existing equations for equivalent
friction angle and cohesion, this study proposes the analytical formula which can calculate
optimal equivalent friction angle and cohesion in any minor principal stress interval, and
verified the accuracy of the derived formula.
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Fig. 1. Linear approximation of GHB rock mass failure criterion by Hoek et al. (2002)
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Fig. 4. Equivalent M-C strength parameter values from two different approaches for varying GS/value; (a) Friction angle, (b) Cohesion

TUNNEL & UNDERGROUND SPACE Vol. 29, No. 3, 2019



Analytical Formula for the Equivalent Mohr-Coulomb Strength Parameters Best-fitting the Generalized Hoek-Brown Criterion --- * 181

Fig. 5641 & = Q0] 0 < GST< 50 Q4 Wl T 3] AFaal= 2 2jolE Holz] §xRt o] ¢ 57z o] joli= GSI 4
o] =719} tigo1 5] F7RITE 0 < GSI< 50 Y o el oJgt At 2lo]7F wmjet 22 o] HI9lof|A GHB w7 |4
o] di&sh= T 717l A7) gl o2 FEEch I-HAA ¢y st e o Hoek et al.(2002) 2] AIQMA =, 4] (5)3}
A (6) 08 ARIRH F7MEAT S7HREE OJUISHH ¢, 05t Coomposs TREO < 03 < 03, O TRE 57 A=AS
oltt. GSI=10 0 L W S7HFEZN BIE ¢4, o3/ daup = 0-87 oItk S7FIRIRIC] 2jo] HA] GSI 442 5719t A S7 15t
ZRY GSIET2 D™ €y o3/ conp = 1.2501 EETE O] T GSI 312] T71e} Bl 20] ThA] A 4ol= E4S HojEe.

147 m=10, 6,=50MPa, D =0.0
| v=0.026MPa/m, H = 100m
12 —
Cohesion
1.0 —

‘\

Friction angle

¢comp463/¢G HB> CcompAGSICGHB

o
©
|

067 T 1 T 1 T 1 T 1

0 20 40 60 80 100
GSI

Fig. 5. Ratios of the equivalent M-C parameter values to the equivalent values estimated by Hoek et al. (2002) for the range of
compressive minor principal stress
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