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Numerical Study on the Stability Analyses of Rock Slopes
considering Non-linear Characteristics of Hoek-Brown Failure Criterion
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Abstract

The Hoek-Brown failure criterion for rock masses developed first in 1980 is widely accepted and has been
applied in a variety of rock engineering problems including slope analyses.

The failure criterion was modified over the years because rock mass strength by the original failure criterion in
1980 was overestimated. The modified failure criterion, named Generalized Hoek-Brown Failure Criterion, was
proposed with a new classification called the Geological Strength Index(GSI) in 1994.

Generally, Hoek-Brown failure criterion is applied in numerical analyses of rock mass behaviors using equivalent
Mohr-Coulomb parameters estimated by linear regression method. But these parameters estimated by this method
have some inaccuracies to be applied and to be incorporated into numerical models and limit equilibrium
programs. The most important issue is that this method cannot take account of non-linear characteristics of
Hoek-Brown criterion, therefore, equivalent Mohr-Coulomb parameters is used as constant values regardless of field
stress distribution in rock masses.

In this study, the numerical analysis on rock slope stability considering non-linear characteristics of Hoek-Brown
failure criterion was carried out. Futhermore, by the latest Hoek-Brown failure criterion in 2002, the revised
estimating method of equivalent Mohr-Coulomb parameters was applied and rock mass damage criterion is
introduced to account for the strength reduction due to stress relaxation and blast damge in slope stability.

Keywords : Hoek-Brown Failure Criterion, Equivalent Mohr-Coulomb Strength Parameter, Geological Strength Index, Stress
Relaxation, Blast Damage
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