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Mechanism of dynamic load of longwall mining under shallow room mining goaf

HUO Bing-jie', JING Xue-dong', FAN Zhang-lei', XIE Wei*, DUAN Zhi-hua', XIE Zhen-hua'
(1. College of Mining Engineering, Liaoning Technical University, Fuxin 123000, China; 2. Shendong Tianlong Group, Erdos 017000, China)

Abstract: In order to explore the control mechanism of pressure appearing in the lower coal seam of shallow-buried coal bed
with room mining goaf, to reduce the dynamic pressure of the working face through the room mining goaf, and to mitigate the
risk caused by the coal pillar due to removal of hydraulic support, dynamic pressure characteristics of the 3™ coal bed working
face with longwall mining under the 2 coal bed room mining goaf are studied. The overburden structure of 3" coal seam is
divided into four types. The theoretical analysis and simulation of similar materials are adopted to analyze the structure and
motion models for the overlying strata under dynamic load, and to reveal the mechanism of dynamic pressure. Conclusions are
as follows: with the stability of the room goaf, the double cantilever beam structures easily lead to the upper and lower key
layers, and the fracture of the key stratum is the main reason for the formation of dynamic load. The unstable masonry beam
structure with the instability of the main roof and the room pillars near the large coal pillar are not unstable. The instability of
the structure is caused by the collapse of the lower coal seam, resulting in the dynamic ground pressure. The key block firstly
slides due to instability, and two key blocks without force and trapezoidal weight of rock pillar above the coal pillar are directly
applied on the working face, which causes the roof to fall behind. When the coal pillar cannot effectively support the above
inverted trapezoidal rock pillar, the instability of trapezoidal rock pillar and crack movement of roof collapse cause dynamic
load in common.

Key words: shallow seam; room mining goaf; overburden structure; mechanism of dynamic load; overburden movement
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Table 1 Coal column of Huoluowan coal mine 2”—3"' and mechanical parameters

BB | AR | mwe | G0 | SRR R wRER | ras
90 kL B 5 20.26 23.53 1.95 2.96 6.02 3.97
R W 1.51 233 2.18 3.82 6.12 421
27244 5.36 14.7 0.82 2.64 1.60 0.67
=/ /| ® & 4.21 23.8 1.58 3.55 4.35 2.73

R A 2.09 233 2.18 3.82 6.12 421
4 B B 2.54 23.53 1.95 2.96 6.02 3.97
W R A 4.7 233 2.18 3.82 6.12 4.21
R 11.71 23.53 1.95 2.96 6.02 3.97
) 7.86 22.09 4.24 2.94 5.26 3.46
T W R A 1.88 233 2.18 3.82 6.12 4.21
Sl s 37U 4.16 147 0.82 2.64 1.60 0.67
® & 1.94 23.8 2.18 3.55 435 2.73
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Fig. 1 Classification of overburden structure in shallow room mining goaf of 2% coal seam in Huoluowan Coal Mine
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Table 2 Distribution and fracture characteristics of key stratums
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Fig. 2 Dynamic evolution of first break of key stratum
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Fig. 3 Sketch map of dynamic load rock pressure
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Fig. 4 Movement and mechanical model of main key stratum

block structure
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Fig. 5 Unstable collapse of key blocks before coal pillar
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Fig. 6 Evolution process of dynamic load
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Fig. 7 Loading sizes of model and monitoring points of stress of

similar materials
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Fig. 8 Similar materials of overburden structure in room gob area
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Fig. 9 Similar simulation of dynamic load and rock pressure in
stable area of room and column
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