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Slope stability analysis by Lagrangian difference method
based on shear strength reduction
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Abstract: In this paper, the stability analysis of the slope has been studied by the explicit Lagrangian difference method for the continuum body us
ing shear strength discount. In some case study, it is shown that the horizontal displacement of the slope top will be increasing rapidly when the re-
duction factor reaches a certain value. According to this phenomenon, a eriterion has been proposed. which is used to distinguish the collapse of
slope . If this criterion, which is the ratio of the horizontal displacement increment of the slope top and the increment of reduction factor, is larger
than some suggested value s, then the slope is in failure state. Therefore the norr convergence or other indistinctness will not be used as criterion to
identify slope failure state when slope stability analysis is done using the shear strength discount method. This criterion has the clear physical mean-
ing and is objective and explicit, and easily to be implemented in analysis. Compared with the limit equilibrium methods, such as Swedish slipr i
cle method, simplified Bishop method and Spencer method, it is shown that the sliding surface of this method is coincident with those of other
method basically. It is explained that the method and the criterion of the “failure” state proposed in this paper is appropriate. The influence of dila-
tive angle on stability factor is also discussed, and the conelusion has been got that the stability factor of the slope would be overestimated if the as
sociate plastic flow rule is adopted.
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Fig. I The principle of Lagrangian difference method
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Fig.2 The geometrical size and mesh of the slope
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Fig. 3 The variation of the horizontal displacement of the slope top

and deduct factor with s,
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Fig. 4 The displacement field of the soil slope corresponding flat

segment on the displacement curve of the slope top
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Fig. 5 The displacement vector field in the limit equilibrium state
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Fig. 6 The relation between horizontal displacement of

the slope top and the reduction factor
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