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Abstract

This paper focuses on the floor failure characteristics and evolution laws during the mining of in-
clined coal seams. Taking the 8469 working face of Yangdong Mine as the engineering background,
theoretical analysis and FLAC3D numerical simulation methods are combined to systematically
study the dynamic evolution characteristics of floor failure depth under the action of mining-in-
duced stress field. The research results show that after the mining of inclined coal seams, the
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supporting pressure presents a “saddle-shaped” asymmetric distribution. A slip failure zone is
formed in the floor due to stress decomposition, and the maximum failure depth calculated by the
theoretical formula is 29.2 m. The numerical simulation results show that when the working face
advances to 255 m, the floor failure depth stabilizes at 28.75 m. The plastic zone presents a “spoon-
shaped” morphology, with tensile failure as the main form, and shear failure occurs on both sides
due to stress concentration. The study reveals the coupling influence law of coal seam dip angle and
burial depth on floor failure, which provides a theoretical basis for the safe mining of deep inclined
coal seams and the design of water control engineering.
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Table 1. Basic characteristics of each aquifer
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Figure 1. Schematic diagram of the supporting pressure distribution in the direction of the coal seam inclination
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Figure 2. Calculation model for the distributed load at any point on the coal seam floor
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Figure 3. Stratigraphic model diagram
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Table 2. Mechanical parameters required for simulating rock formations
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Figure 4. Initial stress contour map of direction and tendency
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Figure 5. Contour map of vertical stress in the direction of excavation at different distances
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Figure 6. Cloud map of vertical stress in different inclination directions during excavation at varying distances
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Figure 7. Excavation at different distances in the direction of the direction of plastic failure diagram
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Figure 8. Profile diagram of the plastic zone in the direction of inclination at 180 m
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