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Study on Reliability of Rock Slope Based on Nonlinear Barton — Bandis Criterion
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Abstract: The analysis on stability of rock slope is one of the hottest topics in the research of geotechnical
engineering. It is sure that limitations exist in the research by using linear Mohr — Coulomb failure criterion
and deterministic analysis method. Based on the failure mode of typical planar rock slope proposed by Hoek
and Bray, by adopting Barton — Bandis nonlinear failure criterion and considering the static equilibrium
condition of sliding process of rock slope, the expression of safety factor of rock slope is derived. Combining
with reliability theory, the reliability indicator of rock slope is obtained through MATLAB programming
optimization. The example analysis result indicates that the result of reliability theory is in good agreement
with that of numerical simulation, which proves the feasibility and effectiveness of the proposed method; In
the Barton — Bandis nonlinear failure criterion, friction angle ¢, , structural plane roughness coefficient JRC

and structural plane effective compression coefficient JCS have significant influences on the stability of rock
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slope, and the slope stability increases with ¢, , JRC and JCS; These 3 random variable parameters affect the

stability of rock slope differently, among them, the influences of ¢, and JRC on the slope stability are more

significant, while JCS has relatively less influence on it; The stability of rock slope decreases with the

increase of ¢, , JRC and JCS; The failure probability of rock slope increases significantly with the rise of

groundwater level in the trailing edge crack, thus, a refined drainage system should be set up inside the

slope.
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Fig. 1 Plane sliding rock slope failure model
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Fig. 2 Distribution of slope deformation (unit: m)
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Fig.3 Influence of variables on reliability of slope
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Fig. 4 Influence of groundwater on reliability of slope
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