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Abstract

The Drucker-Prager yield criterion commonly used in rock slope analysis does not consider the
intermediate principal stress effect and cannot reflect the real stress state of rock material. The
double-shear unified strength theory contains a linear failure criterion which reflects the influ-
ence degree of intermediate principal stress by changing the intermediate principal stress coeffi-
cient. Using ANSYS finite element software based on double shear unified yield criterion and uni-
fied elastic-plastic finite element program UEPP, the rock slope stability was calculated as 0, 0.5
and 1 respectively. The results show that with the decrease of intermediate principal stress coeffi-
cient, the distribution area of equivalent plastic strain increases, the shear stress increases, and
the bearing capacity of rock mass does not get greater play, which is not conducive to the practical
engineering optimization design. In addition, in order to understand the influence of intermediate
principal stress on slope stability analysis more clearly, the simulation results are compared with
Drucker-Prager yield criterion. The results show that the intermediate principal stress cannot be
ignored in slope stability analysis, and the rock slope based on the unified yield criterion of double
shear is more difficult to penetrate, which can make full use of the strength potential of materials.
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Figure 2. Flowchart of UEPP
program
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Figure 3. Slope profile
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Table 1. Model parameter value
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Figure 4. b = 0 the equivalent plastic strain cloud and XY direction shear stress cloud
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Figure 5. b = 0.5, the equivalent plastic strain cloud and XY direction shear stress cloud
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Figure 6. b = 1, the equivalent plastic strain cloud and XY direction shear stress cloud
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Figure 7. Equivalent plastic strain diagram for Drucker-Prager material
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Table 2. Comparison table of safety factor results
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