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Abstract

In order to solve the problems of surrounding rock deformation and stress disturbance caused by
the working face passing through different layers of empty alleys, we take the comprehensive
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mining face of a mine in Ningxia as the engineering background, use the simulation analysis method
to determine the deformation law of the surrounding rock of the roadway of the working face pass-
ing through differentlayers, and according to the actual distribution of the empty alleys of the work-
ing face, we use Flac3D to establish the numerical model to analyze the deformation of the sur-
rounding rock of the empty alleys, the distribution of the stresses and the characteristics of the plastic
damage in the process of the advancing of the working face. The characteristics of deformation, stress
distribution and plastic damage are analyzed, and corresponding measures are proposed for the
working face to pass through the empty tunnel under different layer conditions, which will provide
an important reference for the safe and efficient passing through the empty tunnel in the compre-
hensive mining face.
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Table 1. Petrophysical-mechanical parameters of the modeled layers
# 1 BRERENEAMENFSH

o - _ PR B - = RN HNEEAMA  bRwmE
H\ FEF i . 3 D t =.

Y JE B Im JEI(kg-m~3) /GPa By Y & /GPa MPa (o) MPa
1 Ve 4 2600 0.78 0.44 1.42 37 1.32
2 b E 6 2600 0.78 0.44 1.42 37 1.32
3 e 6 2600 0.88 0.62 1.25 40 0.20
4 s 5 2600 0.84 0.56 1.28 39 0.50
5 anba 6 2600 0.88 0.62 1.28 40 0.50
6 Mbs 5 1380 0.92 1.18 1.41 39 1.09
7 B 14 2600 1.80 1.26 2.62 40 1.00
8 fL 3 1380 0.92 1.18 1.41 39 1.09
9 aqnb s 14 2600 2.09 1.36 3.17 39 1.23
10 s 5 2600 1.89 1.32 2.75 40 1.05
11 fAKR#A 8 2600 1.89 1.32 2.75 40 1.05
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Figure 1. Numerical simulation model
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Table 2. Simulation scheme for different empty tunnel levels
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Figure 3. Deformation law of different layers of empty tunnel advancing process
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Figure 4. Deformation curve of different layers of empty tunnel advancing process
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Figure 5. Stress distribution during the advancement of an empty tunnel at different levels
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Figure 6. Stress curves during the advancement of air shafts at different levels
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Figure 7. Characteristics of damage during the propulsion process of empty alleys at different levels
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