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Slope stability analysis based on nonlocal method

WANG Xiao-ping,

FENG Jin-cai
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Abstract: Strain localization is a very important subject in rock and soil mechanics; the influence of strain localization on slope

stability must be considered. Considering the combination of two kinds of regularization mechanisms, this paper applied the nonlocal

model method to elasto-viscoplastic constitutive model, and carried out slope stability analysis based on finite element slip

surface-stress method. The results of limit equilibrium method and slip surface-stress method based on linear elastic model were

compared with the results from this paper’s method. The results show that the numerical result of this paper is rational and is

instructive for engineering application.
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Fig.1 Sketch for the calculation of factor of safety by FEM
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Table 1 Parameters of nonlocal elasto-viscoplastic
model of soil slope

E Rt p c ) l n
/GPa u /(kg/ml) /kPa  /(°) /m  /(GPa-s)
ol ny = 12 0.30 2000 6.0 32 0.16 0.20
KggkE 10 035 2000 40 25 016 025
T 12 030 2200 6.0 32 016 0.20
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Fig.5 Critical slip surface by limit equilibrium method
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Fig.6 Shear strength and shear stress distribution along
critical slip surface
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Fig.7 Critical slip surface by elastic finite element method
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Fig.8 Shear strength and shear stress distribution along
critical slip surface
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Fig.9 Equivalent viscoplastic strain distribution diagram
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Fig.10 Isoline of horizontal displacement(unit: mm)
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Fig.11 Isolines of vertical displacement(unit: mm)
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Fig.12 Ciritical slip surface by elasto-viscoplastic finite
element method
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Fig.13 Shear strength and shear stress distribution along
critical slip surface
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