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Characterization of fissure distribution of overburden rock under roof cutting and

entry retaining based on key strata theory
SHUANG Haiqing'?, XIN Yueqiang', LI Shugang'?, LIN Haifei"?, ZHOU Bin'?, SHANG Yingzhi®, LIU Sibo'

(1. College of Safey Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China; 2. Key Laboratory of Western Mine Exploit-
ation and Hazard Prevention, Ministry of Education, Xi’an University of Science and Technology, Xi’an 710054, China; 3. Shaanxi Shuanglong Coal In-
dustry Development Co., Ltd., Yan’an 727306, China)

Abstract: Aiming at the problem of changing the distribution of overburden fissures in the overhead mining area due to the cutting and re-
taining roadway process, the stress distribution, overburden transport and mining fissure distribution law in the mining zone under the roof
cutting and retaining roadway process were analyzed by means of a combination of physical similarity simulation and numerical simula-
tion. On this basis, based on the key strata theory and the cumulative effect of unloading and expansion of mining overburden, the changes
in the height of overburden fissure development and the width of fissure zones on the roof cutting and un-cutting sides were investigated,
the extraction effect of the directional unloading gas extraction boreholes in different strata was analyzed, and the overburden fissure distri-
bution law under the roof cutting and retaining roadway process was verified and inverted. The results shown that, the roof cutting and re-
taining roadway process can effectively reduce the stress concentration of the top and bottom plates on the roof cutting side, but the stress
will still be transferred to the deeper part of coal. Roof cutting caused changes in the thickness of the collapsed rock layer and the form of

roof breakage, which led to the changes in the height of the fissure zone development, and the width of the off-strata fissure zones within
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the sub-critical strata control range. The height of the collapsed zone on the roof cutting side was twice as much as that on the un-cutting

side, and the height of the fissure zone was 0.87 times as much as that on the un-cutting side. In the middle and lower part of the fissure

zone, the amount of off- strata and the number of penetrating fissures on the cut top side are larger than those on the uncut top side; the

amount of fissure development on the roof cutting side were larger than those on the un-cutting side. The amount of fissure development

on the coal seam roof of roof cutting side increased with the increasing distance in the range of 8—30 m, and decreased with the increasing

distance in the range of 30—48 m, The fissures were mainly distributed in the middle and lower part of the fissure zone. The “staggered”

gas concentration and flow rate of the extraction boreholes in different layers validated the above conclusions. The study results have cer-

tain reference value for the decompression gas management in high gas mines under the process of roof cutting and retaining roadway.

Key words: gas extraction; unpressurized gas; roof cutting and entry retaining; overburden fissures; cumulative expansion of overbur-

den
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Table 1 Simulated test material ratios

g Yy aE Wk B

FEAE mem W Mg Wi Rk
1 HREDS 100 4480 580 1350 0
2 HMEEME 15 5120 510 770 0
3 Wb 25 4480 768 1150 0
4 ADRIEME S 160 5120 380 900 0
5 Ry 4.0 4480 390 1540 0
6 ey 3.5 5120 380 900 0
7 KAV E 8.5 4480 768 1150 0
8 ey 140 5120 380 900 0
9 MEbE 35 4480 768 1150 0
10 wibE 1.0 4480 390 1540 0
11 s 4.0 5120 380 900 0
12 dRiEbE 35 4480 768 1150 0
13 WbE 1.0 4480 390 1540 0
14 ey 5.0 5120 380 900 0
15 #RibE 35 4480 768 1150 0
16 wibE 2.5 4480 390 1540 0
17 s 15 5120 380 900 0
18 258 2.0 2880 130 510 2880
19 A2 1.0 5120 510 770 0

20 s 1.5 5120 380 900 0
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fissure off-gradient volume distribution characteristics
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Table 2 Physical and mechanical parameters of different layers of overburden rock formation
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Table 4 Directional drilling construction parameters
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