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Similar simulation study on mine pressure behavior law of 8.5 m high mining face
XIAO Jiang"?, WU Jianjun',SHAO Yawu'*,YANG Hao’

(School of Energy Engineering ,Xi’ an University of Science and Technology,Xi’ an 710054, China ;2. Key Laboratory for Mining and Disaster Prevention
in the West of the Ministry of Education,Xi’ an 710054, Chinas3. Shangwan Coal Mine ,Shendong Coal Group Cor. ,Ltd. ,Erdos 017200, China )
Abstract: In order to determine the mine pressure law of the exira—thick coal seam overburden and the change of the working resistance of
the support,according to the geological conditions of the coal seam,and the similar three theorem, the laboratory plane similar simulation
method was used to study the overburden breaking,the pressure stepping distance,the support resistance as well as the periodic pressure
law of the working face under the conditions of fully—mechanized mining in large mining height with shallow overburden strata.The results
show that when the coal is cut normally, the initial caving distance of immediate roof is 23 m,the initial caving distance of the main roof is
38 m,and the periodic caving distance is 17 m.When the mining pressure of the working face is strong,the maximum working resistance of
the support is about 24 000 kN, and the overburden collapse will form a rock pillar with a width of 12~20 m.The maximum resistance oc-
curs when the key layer is unstable,and the maximum pressure occurs during the fourth and fifth periodic periods,and the stagnation of the
working face leads to a significant increase in the resistance.The research provides technical reference for improving the technical level of

the supporting technology of the extra—thick coal seam.
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Fig. 1 Experimental model
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Table 1 Material ratio and layer thickness of similar simulation model (1 : 100)

Ipig={ia
=) LLL CINENI=gig SR == SLERE /. —1 5y
T A HIZRE/m FERZ I/ em SITESE/ em T o S TR JZH
1 W 6.98 7.0 159.5 — — — — 4
2 kb 13.58 14.0 152.5 728 8.40 0.24 0.96 7
3 Biba 22.97 23.0 138.5 846 8.53 0.42 0.64 12
4 MBI A 6.71 7.0 115.5 728 8.40 0.24 0.96 4
5 WA 38.06 38.0 108.5 837 8.53 0.32 0.74 19
6 Mz 9.81 10.0 70.5 846 8.53 0.42 0.64 5
7 AR & 7.45 7.0 60.5 737 8.40 0.36 0.84 4
8 A 2.27 2.0 53.5 837 8.53 0.32 0.74 1
9 MBI b 17.27 17.0 51.5 728 8.40 0.24 0.96 9
10 WA 4.99 5.0 34.5 846 8.53 0.42 0.64 3
11 1-1 4 0.50 0.5 29.5 2.5 0.10 0.52 1.70 1
12 MR b S 12.28 12.0 29.0 728 8.40 0.24 0.96 12
13 B 6.81 7.0 17.0 846 8.53 0.42 0.64 7
14 Ve 1.26 1.0 10.0 837 8.53 0.32 0.74 1
15 1-2 4% 9.05 9.0 9.0 2.5 0.10 0.52 1.70 5
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Fig.2  Top coal caving at any time
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Fig. 3 Immediate roof initial caving
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Fig. 5 Initial caving of main roof
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Fig. 8 Fifth periodic caving
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Fig. 9  Structural instability of masonry beams
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Table 2 Periodic pressure parameters

P IER/€ e BE/m SRR T1/kN BT ST INGIPIZN SR H A /m WEFRE
WK 38 17 043 20 056 38 1.18
51 Rk 50 16 931 19 853 12 1.17
55 2 YRR e 66 17 062 20 256 16 1.19
55 3 WJRIBIR IR 84 17 081 21 039 18 1.23
5 4 BRIk 94 16 931 23 621 10 1.40
5% 5 WRMIR I 106 16 987 23 586 12 1.39
55 6 UJHINIRIE 119 17 043 19 783 13 1.16
557 WJHIR R 131 16 987 21 927 12 1.29
55 8 WJHIMIR R 155 — 28 169 24 —
559 WJRIBIR IR 168 16 912 19 990 13 1.18
5510 WRIE 181 16 781 23 654 13 1.41
FHME — — 21 994 17 1.26
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