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Probability analysis method and application of wedge stability

QIN Shengwu, MA Zhongjun, CHEN Junjun, LU Jiangfeng, CHEN Jianping, CAO Rongguo

(College of Construction Engineering, Jilin University, Changchun 130026, China)

Abstract; To comprehensively analyze the wedge stability whose parameters have various uncertainties, a method
was proposed to analyze the stability of wedge probability based on blind data theory and Fisher optimal
segmentation method. A blind data evaluation model of wedge stability considering a variety of wedge parameter
uncertainties was created to determine the wedge stability. The evaluation model of the blind number of the stability
of the wedge was given, and the model was applied to the classical double-wedge stabilization, in which the result
was compared with that from the traditional mean safety coefficient, numerical simulation, and Monte Carlo
sampling (MCS). The compared results show that the result of evaluation model of wedge stability based on blind
data theory and Fisher optimal segmentation method is coincident with the generally accepted MCS method, which
verifies the reliability and efficiency of the proposed method. The proposed method was applied to the stability
evaluation of the wedge in Xingcheng to provide data support for the prevention and control of the wedge.
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Fig.1 Flowchart of wedge stability based on blind data theory
and Fisher optimal segmentation method
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Fig.2 Slope geometry in wedge failure
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Tab.1 The description of structure and surface
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Tab.2  Statistical characteristics of parameters
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Fig.3  Stereonet projection of two joints and slope surface
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Fig.4 Distribution histograms and probability density curves of
cohesion and internal friction angle
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Fig.5 Probabilistic safety factor histogram of blind data theory
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Fig.7 Cumulative frequency diagram of the two methods
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