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Abstract: Due to the differences in the mechanical properties of strata and the stress levels at various locations of the failure
surface, each soil slice of an actual slope yields different safety factors in stability analysis using the limit equilibrium method.
As a result, the failure of different soil slices does not occur simultaneously but rather shows a progressive failure process. The
uniform safety factor commonly used in conventional slope stability analysis cannot accurately reflect the actual engineering
situation and may lead to deviations in the analysis results. Most existing studies on progressive failure of slopes adopt
numerical calculation methods, which involve cumbersome computation procedures. To explore the influence of the progressive
failure process on slope stability analysis, this paper assumes that the safety factors of some soil slices of the slope are known
and derives the slope stability calculation methods considering this progressive failure for three typical limit equilibrium
methods. Based on the new methods, a calculation is conducted for a typical slope failure engineering case. The calculation of
the engineering example shows that when there is a distinct hard soil layer within the profile, using a uniform safety factor will
overestimate the safety of the weak layer. Therefore, even if the overall safety factor of the slope is greater than 1.0, instability
may occur due to progressive failure. Thus, in the presence of a distinct hard soil layer, the overall safety factor obtained by the
uniform safety factor method cannot truly reflect the actual safety margin of the slope.
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Fig.1 Slope schematic
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Fig. 2 Soil slices for slope stability analysis
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Fig. 3 Slope cross—section
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Table 1 Physical and mechanical indexes of slope strata

+J2 EE/(KN-m™) | B IikPa | PIEEHES/(°)
1 18.0 0 30.0
2 18.0 0 30.0
3 17.6 13.8 8.5
4 16.5 223 7.4
5 19.2 487 12.8
6 17.5 29.9 7.8
7 18.1 21.6 37
8 17.5 29.9 7.8
9 20.0 38.7 10.1
10 18.0 0 34.0




- 14 - T EWIE R

W EprA, e T R b kR TR
IR, RFEHRERBIEN, FI7mE X ik s 1
e, —HLEAERGE—EW, A& IAA
Tt T AL SHAEIR 1 b o iR B3 il 1 AR

i T 2R T T e, BRTHY
WFFEHR R T R BB I R — A Jr .
AR SO IR £ BE AT 7047

WA R 0 A, SRS [R5 1%
PRI R A2 A R 2,

®2 RRUOEHEEZERY
Table 2 Overall safety factor of unstable slope
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