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Plastic limit analysis of slope stability with nonlinear failure criterion
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(1.Hunan Institute of Science and Technology , Yueyang 414000, China;
2. College of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The slope stability analysis is studied with the nonlinear failure criterion based on the plastic upper limit theorem. The
tangent method is assumed to analyse the upper limit solution along the different brusted surface of slope in order to infere the
stability coefficient formulas with the nonlinear failure criterion. The initial-tangent method is proposed for the complex slope with
logarithmic spiral crack surface; and it can calculate the plastic analysis upper limit solution well. A classical slope calculation case
shows that the presented method is of correctness and high precision which agrees well with previous achievements. The new method
can be used to guide the slope stability analysis with the nonlinear failure criterion based on the plastic upper limit theorem.
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Fig.1 The curve for a nonlinear failure criterion
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Fig.2 The failure mechanism for a linear crack surface
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Fig.3 The plastic failure mechanism for logarithmic
spiral crack surface
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