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Abstract

The stability of mine slopes is directly related to the safety production and economic benefits of
mines. After the 1960s, driven by accidents such as the Vaiont Reservoir landslide, research shifted
from homogeneous elastic theory to the rigid limit equilibrium method that combines geology and
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mechanics, emphasizing the integration of geological analysis and mechanical mechanisms. In mod-
ern times, more emphasis is placed on numerical simulation of the actual process of soil failure.
This article focuses on the geological and hydrogeological conditions of a certain open-pit mine pro-
ject, combined with rock mechanics parameters and slope structure characteristics. Using the Hoek
Brown strength criterion, the indoor rock mechanics parameters are calculated, reduced, and cor-
rected into macroscopic rock mechanics parameters of the slope. The numerical simulation analysis
method (FLAC3D finite difference method) is used to quantitatively analyze the stability of the
slope. By establishing a three-dimensional geological model and considering factors such as rock
heterogeneity, joint distribution, groundwater leakage, and excavation disturbance, the spatial dis-
tribution and mechanical characteristics of various structural planes of the slope are studied. The
stability of the open-pit mining slope is evaluated, and reasonable measures and suggestions are
proposed to ensure the safe service of the entire mining site.
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Figure 1. Schematic diagram of slope zoning at the end of mining
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Table 2. Recommendation table of mechanical parameters of slope rock mass
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Figure 2. Original geometric model diagram

2. RigJLTREE

Figure 3. Geometric model after excavation
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Figure 4. Model grid partition diagram
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Figure 5. Three-dimensional numerical simulation calculation of

the original model in FLAC3D
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Figure 6. Model structure diagram after slope excavation in
FLAC3D
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Figure 7. The maximum principal stress distribution cloud diagram of slope rock mass (three-dimen-
sional slope)
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Figure 8. 1-1’ section slope rock mass maximum principal stress distribution nephogram
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Figure 9. 2-2” section slope rock mass maximum principal stress distribution nephogram
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Figure 10. 3-3’ section slope rock mass maximum principal stress distribution nephogram
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Figure 11. 5-5” section slope rock mass maximum principal stress distribution nephogram
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Figure 12. Slope displacement deformation cloud map (three-dimensional slope)
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Figure 13. Slope displacement deformation cloud map (X direction)
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Figure 14. Slope displacement deformation cloud map (Y direction)
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Figure 15. 1-1” section slope displacement deformation nephogram
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Figure 16. 2-2’ section slope displacement deformation Nephogram
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Figure 17. 5-5’ section slope displacement deformation nephogram
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