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Catastrophe mechanism and prevention and control technology on soft coal

mining with large inclination angle under thick and hard roof
YANG Ke'*?* | LIU Wenjie'>* | LI Zhihua'**, LIU Qinjie">*, CHI Xiaolou">* ,WEI Zhen'*"

(1.State Key Laboratory of Mining Response and Disaster Prevention and Control in Deep Coal Mines, Anhui University of Science and Technology,
Huainan 232001, China;2. National & Local Joint Engineering Research Center of Precision Coal Mining, Anhui University of Science and Technology,
Huainan 232001, China; 3. Key Laboratory of Mining Coal Safety and Efficiently Constructed by Anhui Province and the Ministry of Education ,
Anhui University of Science and Technology, Huainan 232001, China)

Abstract : Aiming at the problems of rib spalling, sliding and tipping of supports and large area roof pressure of No.11513 steep dipping
working face of Pansidong Coal Mine, the catastrophic mechanism and prevention technology of soft steep dipping coal seam mining under
thick and hard roof were studied by means of theoretical analysis, numerical simulation and field observation. The research results show
that in the initial stage of large—incline soft coal mining under the thick and hard roof, the surrounding rock damage are mainly concentrat-
ed in the coal wall and floor rock. The displacement of coal and rock mass in the adjacent working face area show that the extrusion dis-

placement of coal wall >floor heave displacement >roof subsidence displacement.Due to the existence of thick and hard roof, as the ad-

Yo HHE:2020-10-12; BEHmEE: TIRE

BT FHE AR IS E SR (51634007) 5 mBALTE 45 A A SRR BE I H (gxyqZD2019025) 3 LR T4 W5 A= B 3 4
I H (2019CX1003)

fEE®IN A A (1979—) , B, 00EURA ZUE T, E-mail: yksp2003@ 163.com

BIEAEE 2 LA (1995—) 5, ZHEPA  MEHRE, E-mail : 1320047926@ qq.com

12



B BRAEJRRETINR T A PR AL -5 i HR 2021 4F55 2

vance distance of the working face increases, the displacement of the coal wall gradually increases and the instability probability of coal
wall is increased gradually. According to the characteristics of rock deformation and field observations, two disaster modes of large—incline
soft coal mining under thick and hard roof were proposed. One is a time—occurring disaster dominated by rib spalling and roof caving,
which induces large area instability of the supporting and surrounding rock system. Another is the instantaneous disaster caused by the
breakage of thick hard sandstone. Based on the catastrophic mechanism of large inclination soft coal mining under the thick and hard roof,
deep hole pre—crack blasting of thick and hard roof have been adopted to control the movement of thick and hard roof. In order to ensure
the stable operation of the supporting and surrounding rock system, measures are taken to reinforce the coal wall, prevent the support from
falling or slipping and manage the crushing direct roof by laying metal mesh and I-steel auxiliary support. The statistical analysis of the
working resistance of the support and the rib spalling showed that the rib spalling was effectively controlled after a series of prevention
measures were taken at No.11513 working face. When the pressure is first applied, the working resistance of the support is relatively rich,
the safety valve is less open and the supportdoes not fall significantly, which realizes the safe and efficient mining of soft coal with large in-
clination under the thick and hard roof.

Key words: thick and hard roof;rib spalling; supporting and surrounding rocksystem ; disaster mechanism ; prevention and control tech-

nology
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Fig.1 Large area roof fall of working face
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Fig.2 Numerical model of No.11513 working face
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Table 2 Distribution of plastic zone in surrounding rock
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Fig.3 Three—dimensional morphology of plastic zone of

surrounding rock at the initial rupture of main roof
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Fig.5 Catastrophic mechanism of large—dip soft coal mining under thick and hard roof
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