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Analysis and Research on the Roof Failure Mode and Influencing Factors of the
Ultra-Long Working Face in Xiaobaodang Coal Mine
ZHAO Bin', MA Chao®. LI Yaozhi*, PAN Weidong®, ZHANG Kunming®
(1. Tashan Coal Mine, China Coal Datong Energy Co., Ltd., Datong., Shanxi 037001, China;
2.School of Energy and Mining, China University of Mining and Technology-Beijing, Beijing 100083, China;
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Abstract: To investigate the roof fracture characteristics and mine pressure distribution patterns in ultra-long working faces
(with a strike length = 300 m), thereby effectively guiding roof control, the 132205 ultra-long fully mechanized working face
in Xiaobaodang Coal Mine was taken as the research background. Combining theoretical analysis, numerical simulation, and

> which was

field measurements, a zonal fracture mechanism of “central preferential fracture-migration toward both sides’
formed under the coupling effect of advanced mining-induced fractures and primary fractures was revealed. The evolution
process involves three stages, namely fracture in the central peak zone, stress migration in the non-peak zone, and instability in
the side peak zones. Based on FLLAC3D numerical simulation, the influence of working face length on mine pressure
manifestation was elucidated as follows. When the length increases from 250 m to 450 m, roof subsidence grows several-fold,
the initial pressure step distance decreases to 75 m, and the mine pressure distribution pattern shifts from an “arch-shaped”
single peak to an “M-shaped” triple peak. Field-measured data from hydraulic supports validates the reliability of the simulation
results. An innovative zonal coordinated rack-moving scheme of hydraulic support regulation was proposed, improving support
resistance uniformity through differentiated strategies of grouped rack-moving mode in high-stress zones and stand-alone rack-
moving mode in low-stress zones, holding significant engineering value for promoting large-scale development of shallow-buried

coal seams in western China.
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Fig.6 Boundary conditions at the peak influence

zone in the middle of the main roof
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Fig.7 Characteristic of the variation in the carrying capacity

of the middle rock plate with its length and width
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Table 1 Physical and mechanical parameters of coal seams

er mm e, R WW R AR RE
g RS WEN s wms s/ s )
GPa  GPa  MPa (°®)  MPa

A 16.62 23.42 5.08  6.13 2,55  23.5 8.41
RiRP A 5.08 23.61 4.20 2,90 2.37 249 8.23
Wb 16.13 23.42 5.08  6.13  2.55 23.5 8.41
HoRL b A 10.91 24.34 3.39 2,50 242 235 7.96
MEbE  3.47 23.42 5.08  6.13 2,55 23.5 8.41
2TNER 2,54 12.70 .15 0.76  0.99 31.5 6.57
MwbsE  6.62 23.42 5.08  6.13  2.55  23.5 8.41
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Fig.16 Vertical stress distribution in the middle
of the model for different lengths
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Fig.17 Central stress velocity distribution

under different roof conditions
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Fig.18 Distribution of ore pressure in the working face

at the time of initial pressure from different roofs
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Fig.19 Vertical stress distribution in the
center at different burial depths
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Fig.20 Stress distribution in the working face at different

burial depths during the initial pressure
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face supports during the initial mining stage
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