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Response range of pressure relief and outburst elimination in extremely close

distance coal seams of deep mining sections
ZHANG Guochuan', ZHANG Haiqing', KOU Jianxin', TANG Zhi*", LYU Jinguo’
(1. Pingdingshan Tian'an Coal Industry Company Limited, Pingdingshan 467000, China;

2. College of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China)
Abstract: In order to study the range of pressure relief and outburst elimination of the underlying coal seam by
the mining of the overlying coal seam with very close distance in the deep part, and to determine the location of
the roadway, the No.6 Coal Mine of Pingdingshan Coal Industry Company Limited was taken as the research
object. Based on the pressure arch theory and limit equilibrium analysis, the distribution patterns of the pressure-
relief and outburst-prevention zones and their interrelationship were theoretically analyzed. Physical similarity
simulation tests were conducted to examine the variations in stress and deformation coefficients of the extremely
close underlying seam beneath the mined panel, thereby determining the pressure-relief range. Numerical
simulations, considering the effect of gas drainage, were performed to study the variation of gas pressure and to
delineate the outburst-prevention range. Field measurements of gas content(unit: m’/t) and gas pressure with
increasing distance from the mined panel were carried out to comprehensively determine the actual outburst-
prevention range. The results indicate that, under the influence of underground gas drainage, the Wu 9-10 seam
within 13.95 m of the Wu 8-32030 roadway constitutes the pressure-relief zone, while the area within 30 m
constitutes the outburst-prevention zone. The outburst-prevention zone generally lies within the pressure-relief
and plastic deformation zones, may extend beyond the pressure-relief range, but does not exceed the limit
equilibrium range.
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Tab.1 mixing ratio of coal and rock layers
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cm (g-cm™) Jiitt/kg Jitt/kg Ji kg i kg
1 W 2 540 16 16 1.5 22.42 3.14 1.35 2.99
2 YR 2950 6 6 1.5 20.20 2.02 4.68 2.99
3 W 2540 8 8 1.5 22.42 3.14 1.35 2.99
4 AR 2670 7 7 1.5 21.52 1.61 3.77 2.99
5 W 2 540 17 17 1.5 22.42 3.14 1.35 2.99
6 kb 2950 4 4 1.5 20.20 2.02 4.68 2.99
7 [rieint sy 2 540 8 8 1.5 22.42 3.14 135 2.99
8 kLD A 2670 7 7 1.5 21.52 1.61 3.77 2.99
9 [risint sy 2 540 9 9 1.5 22.42 3.14 1.35 2.99
10 TR IR 1430 2 2 1.5 23.06 2.69 1.15 2.99
11 WA 2540 3 3 1.5 22.42 3.14 1.35 2.99
12 TR g1 1430 3 3 1.5 23.06 2.69 1.15 2.99
13 [disin s 2540 5 5 1.5 22.42 3.14 1.35 2.99
14 R 2670 7 7 1.5 21.52 1.61 3.77 2.99
15 e 2630 11 11 1.5 22.42 3.14 1.35 2.99
16 (b ey 2 540 7 7 1.5 22.42 3.14 1.35 2.99
17 kLD 2670 7 7 1.5 21.52 1.61 3.77 2.99
18 gri ke 2540 5 5 1.5 22.44 3.14 1.35 2.99
19 ety 2630 11 11 1.5 22.44 3.14 1.35 2.99
20 WA 2 540 7 7 1.5 22.44 3.14 1.35 2.99
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Fig.5 layout plan for stress and displacement monitoring

during similar simulation mining process
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W 10 439 39.51 4.16 8.24 2540 1.44 1.48x10™"
kLD 10 1.20 37.00 5.99 4.00 2670 3.86 2.85%107"°
W 20 439 39.51 4.16 8.24 2 540 1.44 1.48x10™"
Bl Ry 5 1.00 35.00 4.01 2.00 2950 1.28 1.04x10™"
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2 2 0.74 30.20 0.90 6.62 1430 6.61 1.43x10”
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g B2 3 0.80 35.76 1.01 5.00 1 460 6.61 1.43x107
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et 20 0.61 30.00 8.75 1.20 2630 1.03 5.41x10™
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Fig.11 gas pressure monitoring scheme
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Fig.12 characteristics of the variation of gas pressure under the condition without gas drainage
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Fig.13 characteristics of the variation of gas pressure under the condition with gas drainage
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Tab.3 borehole parameters of each measuring point

KV AALEHE BEH

R I L
1-1 48 20 72 39.3
1 1-2 35 25 72 38.0
1-3 14 30 72 37.3
2-1 48 20 71 37.0
2 2-2 33 25 71 35.7
2-3 13 30 71 35.0
3-1 47 20 71 37.1
3 3-2 32 25 71 35.8
3-3 11 30 71 35.1
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Fig.15 gas content of each measuring point in Wu 9-10 coal

seam after mining
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