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Upper bound reliability analysis of slope with
nonlinear Mohr-Coulomb failure criterion

He Zhijun, Cao Ji, Zhao Lianheng, Qu Zhaoqgian, Yang Shengbo
(School of Civil Engineering, Central South University, Changsha 410075, P. R. China)

Abstract; Traditional reliability analysis of slope is often performed under linear Mohr-Coulomb (M-C)
failure criterion assumption and using limit equilibrium method or finite element method which is for
calculating the safety factor. However, the failure criterion of geomaterials is nonlinear. In this paper,
upper bound reliability analysis of slope is performed using upper bound limit analysis and Monte Carlo
simulation based on nonlinear Mohr-Coulomb failure criterion, which is for a more practical description of
the failure mechansim of geomaterials and obtaining strictly accurate answers. When the nonlinear

parameter m is equal to one, the expressions in this study convert into linear Mohr-Coulomb failure
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criterion, and thus the feasibility of this study is verified by comparing with other results. Meanwhile,

initial cohesion, internal friction angle arctan(¢,/s,) and nonlinear parameter are selected as the stochastic
parameters which are considered to have a truncated normal distribution, and the effects of variability and
sensitivity of parameters are analysed. The results show that reliability of slope decreases with the
variability of initial cohesion, internal friction angle arctan(c,/s,) and nonlinear parameter; reliability of

slope increases with initial cohesion and internal friction angle arctan(c,/s,), and decreases with nonlinear

parameter.

Keywords:slope; reliability; failure criterion; limit analysis; Monte Carlo simulation
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Fig. 1 Diagram of nonlinear M-C failure criterion
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