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Abstract

The numerical limit analysis is one of the main methods for slope stability evaluation, and it has
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certain advantages especially for problems with complex inhomogeneous soil slopes. The safety
factor and failure mechanism of a typical inhomogeneous slope in Shenzhen is analyzed by using
OptumG2 software, and a numerical limit analysis based on a mixed stress six-node triangle ele-
ment is adopted in the software, and the slope stability problem is recast as a second order cone
programming. By using the adaptive analysis based on plastic shear dissipation, not only can an
accurate safety factor of slope be obtained, but the failure mechanism of the slope can also be de-
termined. On this basis, through numerical parameter analysis, the feasibility of the software in
analyzing actual complex slopes is first verified. Secondly, by comparing the advantages and dis-
advantages of two different slope reduction schemes, it is found that the excavation volume of the
secondary slope reduction scheme is relatively small under the same safety factor, but the sec-
ondary slope reduction changes the stress state of the slope, resulting in the instability mode of
the slope after the slope reduction may appear in a local instability mode, or it may be a composite
instability mode of two logarithmic spirals, which may increase the difficulty of slope control. It
can be seen that the method in this paper can not only provide an effective way to solve the stabil-
ity evaluation of actual complex slope engineering, but also provide a method for landslide con-
trol.
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Figure 1. A typical engineering geological profile of slope
in Fengmenao Science Park, Longgang District, Shenzhen
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Table 1. Material properties of soils
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Figure 3. Adaptive mesh and shear dissipation of slope with limit analysis
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Figure 4. Two sloping options
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Figure 5. Comparison of safety factors of different slope angles with excavation volume
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Figure 6. Failure mechanisms of two slope cutting schemes when the safety factor is 1
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Figure 7. Comparison of excavation between two slope cutting options
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Figure 8. Different failure mechanisms of two-stage bench excavation scheme
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