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Experimental study on overburden migration and fracture evolution law of
“three soft” coal seam fully mechanized working-face

XU Man-gui'*, WEI Pan'*, LI Shu-gang'*, WANG Jiao-jiao"

(1. School of Safety Science and Engineer ,Xi’ an University of Science and Technology ,Xi’ an 710054 , China; 2. Key Laboratory of West Mines and Hazard
Prevention , Ministry of Education X’ an 710054 , China)

Abstract : For the pressure relief gas governance problems of “three soft” coal seam fully mechanized working-face ,a
similar physical simulation and UDEC numerical simulation experiments have been conducted to research the stope
fracture evolution law of the face affected by mining. At the same time , the field slating backward water injection meth-
od and the field high level borehole gas drainage concentration monitoring method were used to verify the experiment
results. The results show that the fractured situation can be observed more clearly when the observation plane is white-
washed in the similar material simulation experiment, and the similar material simulation is basically consistent with
UDEC simulation results. The maximum height of caving zone and fractured zone are 12 m and 38 m,respectively, the
best vertical distance between the two bores of high level borehole is 20—26 m. Water injection by slating backward at
field indicates the maximum height of caving zone and fractured are 10 m and 39 m,respectively. The results of field
high level borehole gas drainage concentration monitoring manifests that 1-2 and 1-3 high level borehole gas drainage

concentration is the maximum, which vertical distances are 24.4 and 20.5 m,respectively. It also verified the correct-
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ness and scientificity of similar physical simulation and numerical simulation experiment methods and results.

Key words: “three soft” coal seam ;similar material simulation; UDEC numerical simulation ;field observation
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Table 1 Test results of coal and rock mechanics parameters of Shanyang Coal Mine

Eey==s3il| BUPsREE/MPa  HUHIREE/MPa  SAPERIRL/GPa  FiER/MPa NEEEEF/(°) EL/N B/ (kg - m™)
ThUHT 1.382 23.351 24.162 5.86 29. 81 0.264 1924

5 5HE 0. 641 6.213 9. 867 2.21 24. 66 0. 286 1395
TR 1.421 21.768 20. 198 5.74 28. 88 0.288 1987
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Table 2 Main constants for similar simulation experiment
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Table 3 Ratio calculation for experiment model

i i BRIE Yy A%/, k| Bk
B/ em kg kg Hi/ kg kg
1 5EHE 4 4.239  0.188  0.754  4.239
2 YiRLEb A 3 8.243  0.471  0.707
3 WEikA 2 8.373  0.419  0.628
4 UIRLED A 2 8.243  0.471  0.707
5 4 S 1 4.239  0.188  0.754  4.239
6 RIEbE 17 8.243  0.353  0.824
7 i 4 8.243  0.236  0.942
8  WhEE 9 8.373  0.419  0.628
9 kiEbA 5 8.243  0.353  0.824
10 it EE) 12 8.243  0.236  0.942
11 s 14 8.373  0.419  0.628
12 4ikifbs 7 8.243  0.471  0.707
13 WA 4 8.373  0.419  0.628
14 YDA 20 8.243  0.236  0.942
15 WEkE 26 8.373  0.419  0.628
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Fig. 1 Measuring points layout and mining method
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Fig. 3 Process of overlying strata collapse by the physical similar simulation test
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Table 4 Joint mechanical parameters
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Fig. 4 Process of overlying strata collapse by using the UDEC numerical simulation
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Fig. 5 Change curves of the volume of the drillings
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Fig. 6 Gas extraction concentration of the high drilling
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