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Optimization Analysis of Protecting Coal Pillars in the Roadway after Mining in the Working Face

ZHANG Bonan
Jizhong Energy Co., Ltd., Xingtai, Hebei, 054000, China

Abstract: In order to solve the mining impact of the 9216A trial mining face entering the -55 total return airway to protect the coal
pillar in Dongpang Mine, based on the coal seam occurrence conditions of the working face (total thickness of 6.92m, average
inclination angle of 15 9 and the "longwall fully mechanized top coal caving" process, the probability integration method (subsidence
coefficient g=0.9, main influence tangent tg =2.4) was used to simulate and analyze the deformation effects of three schemes of
pushing mining beyond the design stop line of 10m, 15m, and 20m on the protected coal pillar. The results show that when the mining
line is exceeded by 15m, the maximum subsidence of the roadway is 8mm and the horizontal deformation is 2.64mm/m, both of which
are within a safe and controllable range; When it exceeds 20m, although there is no obvious damage, the deformation significantly
increases (maximum sinking of 13mm, tensile deformation of 3.87mm/m). By adopting a 15m over stop mining line plan and
implementing measures such as "stopping top coal caving + strengthening mine pressure monitoring + quickly closing the goaf", the
safe closure of the working face can be achieved, ensuring the ventilation and passage functions of the -55 main return airway.

Keywords: coal mining in the lower group; protecting coal pillars; probability integral method; deformation of tunnels; safety measures
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2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 1 0.04 0.11 1 2 0.03 0.31 0.36 -0.02
5 1 0.05 0.17 1 4 0.01 0.50 0.54 -0.04
6 2 0.04 0.23 1 5 -0.03 0.67 0.70 -0.05
7 2 0.02 0.28 1 6 -0.05 0.79 0.80 -0.06
8 2 -0.01 0.28 0 6 -0.06 0.81 0.81 -0.06
9 2 -0.04 0.24 -1 5 -0.04 0.71 0.72 -0.05
10 1 -0.05 0.18 -1 4 -0.01 0.53 0.56 -0.04
11 1 -0.04 0.12 -1 2 0.02 0.35 0.38 -0.02
12 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0
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1 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
3 1 0.05 0.09 1 2 0.07 0.25 0.34 -0.02
4 1 0.09 0.19 2 4 0.08 0.50 0.62 -0.04
5 2 0.12 0.33 3 7 0.06 0.87 1.00 -0.07
6 4 0.12 0.49 3 10 -0.02 1.28 1.38 -0.11
7 5 0.08 0.63 2 13 -0.11 1.65 1.69 -0.15
8 5 0.01 0.7 1 15 -0.17 1.84 1.84 -0.17
9 5 -0.07 0.66 -1 14 -0.15 1.74 1.75 -0.16
10 4 -0.12 0.53 -2 11 -0.07 1.40 1.45 -0.13
11 3 -0.12 0.37 -2 8 0.01 0.98 1.07 -0.09
12 2 -0.10 0.21 -2 4 0.06 0.57 0.68 -0.05
13 1 -0.06 0.11 -1 2 0.06 0.29 0.38 -0.02
14 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
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3 1 0.07 0.11 1 2 0.10 0.29 041 -0.02
4 2 0.12 0.23 3 5 0.13 0.59 0.77 -0.05
5 3 0.17 0.42 4 9 0.12 1.07 1.28 -0.09
6 5 0.20 0.66 5 14 0.02 1.67 1.85 -0.16
7 7 0.16 0.90 4 19 -0.12 2.25 2.35 -0.22
8 8 0.06 1.06 2 22 -0.25 2.64 2.66 -0.27
9 8 -0.07 1.06 0 22 -0.26 2.64 2.64 -0.27
10 7 -0.17 0.90 -3 19 -0.16 2.24 231 -0.22
1 5 -0.20 0.66 -3 14 -0.02 1.66 1.80 -0.16
12 3 -0.17 0.41 -3 8 0.08 1.04 121 -0.09
13 2 -0.12 0.22 -2 4 0.11 0.56 0.71 -0.05
14 1 -0.06 0.10 -1 2 0.08 0.26 0.36 -0.02
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
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1 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
3 1 0.08 0.13 2 3 0.13 0.32 0.47 -0.02
4 2 0.16 0.28 3 6 0.19 0.69 0.93 -0.05
5 4 0.25 0.53 6 11 0.20 1.29 161 -0.12
6 7 0.30 0.87 7 18 0.10 2.10 241 -0.21
7 10 0.29 1.25 7 26 -0.11 2.98 3.18 -0.31
8 12 0.16 155 5 32 -0.34 3.68 3.74 -0.40
9 13 -0.04 1.64 1 34 -0.43 3.87 3.87 -0.43
10 12 -0.22 1.46 -3 30 -0.32 3.47 3.53 -0.38
11 9 -0.31 1.13 -5 23 -0.11 271 2.89 -0.28
12 6 -0.29 0.74 -5 15 0.08 1.79 2.05 -0.18
13 3 -0.22 0.42 -4 9 0.16 1.03 1.28 -0.09
14 1 -0.12 0.20 -2 4 0.15 0.50 0.69 -0.04
15 1 -0.06 0.08 -1 2 0.09 0.20 0.31 -0.02
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
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