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Fig. 1 Interpolation results of stratigraphic subregions
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Fig. 2 Interface mesh of open-pit mine slope with faults
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Fig. 5 Spatial relationship between range mesh, fault plane
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Refined modeling and stability analysis of open-pit mine slopes segmented
by fault planes

CHEN Yingxian"? , WANG Pu'", ZHOU Meng’ , ZHU Zhe' , LIU Guangwei' , CHI Xiaodong'

1. College of Mining, Liaoning Technical University, Fuxin Liaoning 123000, China;
2. Ordos Institute of Liaoning Technical University, Ordos Inner Mongolia Autonomous Region 017004, China;
3. Weihai Haiwang Cyclone Co., Ltd., Weihai Shandong 264200, China

First author, E-mail: Intucyx@163.com
* Corresponding author, E-mail: w15291979278@163.com

Abstract: [Objective] The fault zone in an open-pit mine slope is a key focus of three-dimensional stability
analysis and numerical simulation. Geological fault planes divide the three-dimensional space of ore rock into
complex spatial areas, making the generation of refined three-dimensional meshes for open-pit mine slopes a major
challenge. To enhance the accuracy of stability analysis for open-pit mine slopes with faults, it is necessary to refine
the mesh model of the fault zone based on accurate three-dimensional modeling of such slopes. [Methods] First, an
actual three-dimensional mesh model of an open-pit mine slope with faults was established. Then, using the fault
plane mesh as the center, the three-dimensional tetrahedral mesh model of the slope was adaptively refined through a
hierarchical approach. This method was implemented by developing the TetGen library on the VC++ platform.
[Results] Taking the slope with faults of the Xi’er open-pit coal mine in Inner Mongolia Autonomous Region as an
example, stability analysis was performed using FLAC3D for the models before and after mesh refinement. The
stability coefficients of the models before and after graded refinement were 1.35 and 1.20, respectively.
[Conclusion] Through comparative analysis of the models before and after refinement, it is found that the refined
mesh can significantly improve the numerical simulation accuracy of the geological body. Finally, by comparing the
numerical results with the actual sliding mass, the reliability and effectiveness of the adaptive graded refinement
method are verified.

Key words: fault plane; open-pit mine slope; refined modeling; three-dimensional mesh refinement; stability
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