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Mechanism of the instability of strata structure in far field for
super-thick coal seam mining

YU Bin'?,ZHU Weibing' ,LI Zhu' ,GAO Rui',LIU Jinrong’
(1. School of Mines,China University of Mining and Technology ,Xuzhou 221116 ,China; 2. Datong Coal Mine Group Co. ,Ltd. ,Datong 037003, China)

Abstract : To overcome the problems of sharp decrease of hydraulic support’s prop and even emerging support crush-
ing disaster periodically when the fully-mechanized top coal caving mining method is applied for mining the Carbonif-
erous super-thick coal seam in Datong mining area, the methods of theoretical analysis and field measurement were
used to study the mechanism of the instability of strata structure in far field for super-thick coal seam mining. The hy-
pothesis that the movement of the “triangle plate” structure in far field impacts the mine pressure in super-thick coal
seam working faces was proposed ,and the “triangle plate” structural mechanics model for far field key strata broken in
the shape of “horizontal O-X” for super-thick coal seam mining was established. Combining the field measurement in
Tongxin coalfield ,the geometrical parameters for the broken blocks of “triangle plate” structure for far field key strata
broken in the shape of “horizontal O-X” were predicted,and the influence of its strike length and rotation degree on
the structural stability was analyzed. The results show that this structure was easy to break when a big strike length and
a heavy rotation degree of “triangle plate” existed. The floor heave deformation behavior of advancing segments in tail-
cate on the side of free face of 8202 working face , Tongxin coalfield , indicated the breakage rule for the “horizontal O-

X” breakage of far-field key strata indirectly. Based on the influential mechanism of the “triangle plate” structure in
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far field on the mine pressure in working faces,the precautions of presplitting the far field key strata in advance and

mining quickly under the “triangle plate” structure were addressed. The research work can provide a reference to the

safe and high-efficiency mining and strong mine pressure controlling of faces with large mining height in super-thick

coal seams.

Key words : super-thick coal seam;key stratum; “horizontal O-X” breakage ; “ triangle plate” structure ; strata behav-

ior;large mining height
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Fig. 1  Site plan of strong weighting event of the fully-

mechanized working face in Tongxin Coal Mine
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Fig. 2 Schematic diagram of the triangle plate structure after the

“horizontal O—X" breakage of the far field key stratum
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Fig. 3 Stress analysis diagram of the triangle plate structure after

the “horizontal O=X" breakage of the far field key stratum
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Fig. 4 Bending moment distribution and fracture position of the far field key strata
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