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Abstract

Aiming at the problems of large roadway deformation and difficult control of surrounding rock in
the excavation of mining roadway in deep large dip face, combined with the geological conditions
of mining area, the support effect of large dip mining roadway under different support schemes is
analyzed by numerical simulation method. The results show that the optimized support scheme
can significantly improve the stress distribution of surrounding rock and weaken the stress con-
centration phenomenon. The vertical stress concentration area near the roadway side, especially
the coal pillar side, decreases obviously. The stress concentration in the sheared area of roadway
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roof and upper slope area decreases. The support scheme can effectively control the strain in the
plastic zone, especially the development of the plastic zone under the shear stress of the coal pillar.
The optimized support scheme improves the support strength of surrounding rock, significantly
improves the stability of roadway surrounding rock structure, and can meet the engineering needs
of deep large dip working face.
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Table 1. Physical and mechanical parameters of rock stratum
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=R BEHE 11(°) Hi%k C/IMPa BrhiseEE/MPa
W e & 38 7.6 25
YD 36 8.0 3.1
W e & 38 7.6 25
THZ 35 1.2 1.4
e 37 2.8 2.2

Figure 1. Numerical simulation model
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Figure 2. Distribution of plastic zone of roadway surrounding rock
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Table 2. Numerical simulation calculation scheme
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Figure 3. Simulation results of roof bolts with different spacing
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Figure 4. Simulation results of side wall bolts with different spacing
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Figure 5. Simulation results of bolts with different row spacing
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Figure 6. Simulation results of roof bolts with different lengths
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Figure 7. Simulation results of side wall bolts with different
lengths
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Figure 8. Plastic zone of roadway surrounding rock
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Figure 9. Nephogram of shear stress
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