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Coupling control of pillar stress and surface cracks in shallow coal
seam group mining

HUANG Qingxiang, DU Junwu
(School of Energy Engineering ,Xi’ an University of Science and Technology ,Xi’ an 710054 , China )

Abstract ; In order to investigate the coupling control of reducing coal pillar pressure concentration and realizing uni-
form surface subsidence to reduce surface cracks in shallow buried coal seams mining, the physical simulation and nu-
merical calculation are employed. The interval strata breaking form,the concentrated stress distribution of coal pillars,
the overburden and surface cracks and the ground surface subsidence in different coal pillar stagger distances are ob-
tained. The relationship of the coal pillar stagger with the evolution of coal pillar stress concentration and of overburden
fracture is discovered. According to the study,the determination of the reasonable upper and lower coal pillars stagger
by interval layer breaking form can avoid the section coal pillar concentrated stress superposition and non-uniform stra-
ta subsidence in coal pillar supporting influence area,and realize the coupling control of stress and cracks in shallow
coal seam group mining. In this paper,the control model of concentrated stress and ground crack of coal pillar group is
established , and the coupling criterion to avoid the coal pillar concentrated stress and realize the uniform surface sub-
sidence is put forward,so the mechanism of reducing the stress concentration of coal pillar and realizing the uniform
subsidence of the ground surface is revealed.
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Table 1 Physical and mechanical parameters of coal strata
Zy A KHE/(MN - m™) PURMRE/MPa  FpEfiE,/MPa 365 /1/MPa AL IR E/MPa B YIBIE/MPa
1 71+ 18.6 0.29 33. 42 0. 086 0.35 37 12
2 b BTie A 25.6 6.70 2 400 0.26 0.24 1539 968
3 Wb 24.2 31.9 605 0.65 0.32 560 229
4 HokL b 21.6 35.3 1599 0. 80 0.29 1269 620
5 Wb 24.2 41.9 605 0.65 0.32 560 229
6 LR R 23.3 40.6 1 949 1.50 0.28 1477 761
7 172 2 12.9 15.7 845 1.30 0.28 640 330
8 MRIRD A 22.3 25.6 953 1.20 0.27 1 005 521
9 b R ey 22.7 29.6 1258 1.50 0.29 998 488
10 Wb 24. 4 46.0 995 0.90 0.30 829 383
11 Yk 7 23.4 48.5 1629 1.90 0.27 1180 641
12 e 24.0 45.3 924 1.20 0.30 770 355
13 Yk 7 26.0 43.6 963 1.50 0.35 1 369 963
14 YRR A 23.0 45.6 2113 2.20 0.27 1531 832
15 272 fiE 13.4 13.8 845 1.40 0.27 612 333
16 WbE 23.4 20.5 135 0.15 0.34 141 51
17 b R ey 22.8 39.1 3627 2.20 0.27 2 628 1428
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Table 2 Ratio of similar simulation material

FEH/ (kg - em™) (B)ZHE)

5 Eaydh JERE/em fic kb5

v HH KEH Wy HEIR
1 a4 21 Wt *
2 WA 7 928 12.9 0.288 1. 152
; e . 537 8. 64 0.288 0. 672

4.32 0. 144 0.336
4 PRI A 14 837 4.32 0. 144 0.336
5 iR 3 937 4.32 0. 144 0.336
6 HORL D 5 828 8.53 0.213 0. 853
7 172 1) 1 20:20:1:5 3.39 0.170 0. 850 3.39
8 Eip Ay 1.5 937 8. 64 0.288 0. 672
9 AR5 3 837 8.53 0.320 0.747
10 MEbE 2 828 8.53 0.213 0.853
11 ARRD 3 837 8.53 0.320 0.747
12 WA 0.5 937 4.32 0. 144 0.336
13 AR 5.5 828 8.53 0.213 0. 853
14 AR 1 937 6.48 0.216 0. 504
15 272 2.5 20:20:1:5 3.39 0.170 0. 850 3.39
16 B 2 937 7.78 0.259 0. 605
17 iy 4 837 5.97 0.224 0.523
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