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Study on simulation of caving and evolution law-of roof strata of large mining
height workface in shallow thick coal seam

FU Yu-ping' > SONG Xuan-min' XING. Ping-wei' ZHANG Jian-hua'

( 1. Institute of Mining Technology Taiyuan University of Technology Taiywan 030024 China; 2. School of Environment and Safery Taiyuan University of
Science and Technology Taiyuan 030024 China)

Abstract: Based on the condition of No. 1> coal seam of Shendong minging area Shangwan Coal Mine the caving
characteristics the fracture position and caving zone and fracture zone “two belts "height of the 5.5 m large mining
height workface” s roof were studied by similar simulation test with geometric similarity ratio 1: 50. The results show
that the immediate roof caves stratified to loose blocks and the goaf can not be full of these loose blocks; because of
the increasing of mining height at one time and the original immediate roof is far from full of goaf the lower basic roof
can not form hinge structure after it collapse and the increasing of mining height evolves into the increasing of immidi—
ate roof; before periodic weighting fracture position of roof usually advance beyond working face 7. 65 m; the height of
two belts presents step increasing.

Key words: shallow coal seam; large mining height workface; the height of two belts; similar simulation test; law of evo—

lution
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Table 1 Main parameters of roof and floor of simulated mining coal seam and proportioning of materials
/ / / / / /
/m  (kg+m?) /MPa /GPa ke (_ )/kg () /kg kg kg g
1 11.70 1700 238.7
2 8. 60 2 460 40.6 35 655 152.9 12.3 12.3 33.6 336
3 5.10 2 240 22.8 23 346 74.6 9.3 14.0 9.3 186
4 10. 28 2 430 36.6 35 855 185.7 11.3 11.3 20. 4 204
5 7.03 2 500 44.6 32 955 131.9 7.2 7.2 14.3 143
6 9. 80 2 240 22.8 23 337 143.3 13.4 31.4 25.6 512
7 11.24 2 430 36.6 35 855 203.1 12. 4 12. 4 22.3 223
8 27.52 2 240 22.8 23 337 402. 4 37.7 88.0 71.9 1 437
9 9.89 2 430 36.6 35 855 178.7 10.9 10.9 19.6 196
10 6.17 2 240 22.8 23 337 90.2 8.5 19.7 16. 1 322
11 7.27 2 500 44.6 32 955 136.4 7.4 7.4 14. 8 148
12 4.16 2 240 22.8 23 337 60. 8 5.7 13.3 10.9 217
13 172 5.50 1 480 10. 5 15 373 53.1 11.6 5.0 6.6 133
14 1.48 2 460 40. 6 35 655 26.3 2.1 2.1 4.2 42
15 3.25 2 240 22.8 23 337 47.5 4.5 10. 4 8.5 170
16 5.70 2 500 44.6 32 955 107.0 5.8 5.8 11.6 116
3 000 mm
2 200 mm 2
2.1 600 mm 130 m.,
200 mm 10 mo
30mx3.0mx0.2m( x x ) 208. 6 mm 110 mm
20 25 mm 2 375.2 mm
o 2 693. 8 mm,
2.2 2.3
118.76 m 5.5 mo
C, =1/50; 0.8
CV=17/25 =0. 68; C, =C]Cy= .
0.68/50 =0. 013 o; Q:ﬁ:O. 141 4, . 1,
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Fig. 2 Evolution process of first collapse of immidiate roof
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Fig. 3 Evolution process of first collapse of basic roof
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Fig. 4 Roof strata caving general picture of periodic weighting
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Table 2 Relationship of two belts height of roof

/m “ ” /m
20.0 4.16
40.0 9.93
50. 4 29. 44
69. 6 39.49
80.0 40.98
100. 0 50. 81
115.2 57.05
130.0 68.71
801
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Fig. 7 Roof caving when workingface g « ”
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4
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