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Tab.1 Physical and mechanical parameters of counter-tilted rock slope
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(a) Searching optimal fracture surface under different cohesive forces; (b) Searching optimal fracture surface under different frictional angle
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Abstract: Toppling failure is one of the main instability types of anti-dip layered slope. Nevertheless, when anti-
dip layered slope contains weak interlayer, extroversion structural plane and others, pure shear model or pure
fracture failure model will not be applicable. On the contrary, it is important to establish a simple and reasonable
method to analyse the stability of anti-dip slope stability for slope engineering design. The failure model with the
motion of translation and rotation simultaneously occurs in counter-tilted rock slope. However, it remains unclear
how the geomechanical model is established. Firstly, the upper bound theory of plastic limit analysis was used to
establish the admissible motion field by combining the related flow rule and the compatibility condition of
deformation. Based on the condition that the external force power was equal to the internal energy loss rate in the
plastic deformation zone, the virtual power equation was then established. In addition, the objective function of
slope stability was obtained by strength reduction. The genetic optimization algorithm was furtherly used in order to
obtain upper bound solution and optimal fracture surface through an extremum searching. Thus, a genetic algorithm
based upper bound method for limit analysis of rock slope with translational and rotational motion was proposed.
Our results demonstrate that the proposed method is reasonable and efficient compared to Goodman-Bray solution.
Meanwhile, the proposed approach in this paper was implemented to analyse the parameter sensitivity of slope

stability.

Key words: counter-tilted rock slope; upper bound limit analysis; genetic algorithm; optimal fracture



