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Stability analysis of improved coal gangue slope based on FEM
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Abstract: Coal gangue is a type of solid waste after coal mining. The coal gangue stock dump continues to affect the
ecology of the mining area, and its slope stability characteristics have received extensive attention. This paper takes the
coal gangue slope of Ningdong mining area as an example to improve the slope structure. An improved coal gangue slope
was constructed based on the characteristics of water and soil conservation. The layered slope structure of grass planting
layer, seepage layer and filter layer can effectively improve the slope stability and initially meet the needs of land
reclamation. The numerical model of the improved coal gangue slope was established based on FEM. The numerical
simulation results show that an ‘X’-shaped shear band is generated under the condition of the plane strain test, and the
development degree of the shear band is related to the confining pressure and stress level. The slope instability easily occurs
at the toe of slope. When the shear stress and the horizontal force act together, a large deformation and displacement occur.
However, the continuous rainfall has little effect on the stability of the improved coal gangue slope. The research results
provide a reference for improving the stability of coal gangue slopes in the mining area and the safety of the ecological
environment in the mining area.

Key words: ganaue dump site; slope; stability; rainfall; numerical simulation
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Fig. 1 Stock dump of a coal gangue waste
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Fig. 4 Simulation of stress loading in biaxial test
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Fig. 5 Biaxial numercial model and its strain nephogram
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Fig. 6 Example of the improved coal gangue slope
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Fig. 7 Finite element model of improved coal gangue slope
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Table 2  Finite element slope model parameters
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Fig. 8 Numerical simulation of stress nephogram of improved

coal gangue slope
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improved coal gangue slope
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