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Abstracts: As is well known, it can be attributed to the category of anti-sliding stability analysis for stability
analysis of slope engineering, dam foundation, foundation pit and underground wall, and so on. All these project
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issues have not only theoretical significance, but also great value in engineering application. At present, Limit
Equilibrium Method(LEM) and strength reduction by finite element method (FEM) are the most common methods
for anti-sliding stability analysis. But most of them are based on the principle of strength reduction. There are
some disadvantages in anti-sliding stability analysis with strength reduction method. It needs to be specially
pointed out that the state is only an artificial virtual state when the sliding body reach limit equilibrium by strength
reduction, and it is not appropriate for evaluating the stability and calculating the factor of safety against sliding
based on this virtual state. In fact, it is a more reasonable and feasible concept that discarding the strength
reduction principal and analyzing the stability issues based on the actual stress state and the material properties of
the sliding body. In this paper, a new approach—Vector Sum Analysis Method(VSAM) is put forward in the field
of anti-sliding stability analysis. Different from LEM and strength reduction by finite element method (FEM), this
method is based on the actual stress state of the sliding body. The basic concept of VSAM is given firstly, and then
a more scientific and reasonable definition of factor of safety against sliding is provided and the whole algorithm
of plane problems with this method is also included. It doesn’t need iterative algorithm at all and the factor of
safety against sliding can be obtained explicitly. The comparison results of classical plane problems with VSAM
and several famous LEMS prove that the VSAM is scientific and reasonable. Furthermore, Three-dimensional
VSAM are also derived and the potential sliding direction of whole sliding body is discussed in detail specially. At
the same time, many classical three-dimensional problems are comparatively analyzed with this new method and
many LEMs, and the calculating results show that the VSAM is not only reasonable, but also simpler than some
other methods, which reflect great superiority of the VSAM in three-dimensional anti-sliding stability analysis.
At last, two-dimensional and three-dimensional VSAM are applied in practical major projects. Additionally, The
application of VSAM in stability analysis under seismic load is also provided in this paper, and the factors of
safety against sliding versus time can be obtained easily, which is very difficult for stability analysis under seismic
load with other methods. As a new approach and method in the field of anti-sliding stability analysis, it will be
more and more applied in many important engineering problems with VSAM.

Key words: Slope engineering; Stability analysis; Vector Sum Analysis Method(VSAM); Limit Equilibrium
Method(LEM); Strength reduction method
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Fig.8 Change curves of vector sum safety factors with
different quadratic element numbers in example 1
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Table 5 Iterative process of vector sum method in example 1
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Table 6 Changes in whole sliding trend directions of slope
with different element numbers on sliding
surface in example 1

el o B ¥
784 —21.31 50.0 —68.69
1760 =210 89.99 —69.0
3136 —2L11 89.97 —68.89
3610 -21.33 90.00 —68.67
4184 —21.33 90.00 —68.67
4912 —21.25 89.99 —68.75
5864 —21.33 —90 —68.67
7094 —21.26 —89.98 —68.74
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Table 7 Safety factors of different 3D analysis methods in
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Table 8 Safety factors of different 3D analysis methods in

example 2
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Fig.10 Change curves of vector sum safety factors with
different quadratic element numbers in example 2
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vector sum method
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