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Study on thin bedrock deformation and strata behavior in coal seam mining

under ultra-thick unconsolidated strata

ZHAI Xinxian', LYU Chao', TANG Shijie’, YU Chunsheng?
(1.School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454000,
China; 2.Zhaogu No.1 Coal Mine, Jiaozuo Mining(Group) Co., Ltd., Jiaozuo 454000, China)

Abstract: Taking No. 12051 fully-mechanized coal face of Zhaogu No.1 Coal Mine as research object,
thin bedrock deformation and strata behavior in coal seam mining under ultra-thick unconsolidated strata
were studied by use of UDEC numerical simulation software. The results show that the first weighting
interval and periodical weighting interval of the coal face is 55 m and 15 m respectively. Caving zone and
fractured zone appear in overlying strata after mining. The height of caving zone and fractured zone is
12.4 m and 36.7 m respectively. Ratio of caving zone height to mining height is 3.54 and ratio of fractured
zone height to mining height is 10. 48. Affected zone range of front abutment pressure, peak of front
abutment pressure and plastic zone range increase with increase of coal face advancing distance. The front
abutment pressure is stable after the first weighting at basic roof, which manifests in the maximum stress
concentration factor and plastic zone range basically remain unchanged. The research results can provide
basis for surrounding rock stability control of fully-mechanized coal face under the similar geological
condition.

Key words: thick coal seam mining; ultra-thick unconsolidated strata; thin bedrock; overlying strata
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Table 1 Mechanical parameters of coal-rock strata
BeA 2 JERE/m R/ (kg e m™?)  BPERTE/GPa FIER /24 Pohrdg g /MPa B3 Jj/MPa P EESEE A/ ()
/N1 19.0 1 650 2.0 0.35 0.30 0.11 20
WU A 17.5 2 600 16.0 0. 46 3.50 1.28 31
kLD A 20.0 2 760 20.0 0.59 5. 20 2. 54 36
W e 14.0 2 600 15.0 0.46 3.50 1.28 31
R 9.0 2 700 18.0 0.59 4. 60 2.54 36
b e A 8.0 2 600 14.0 0. 46 3.50 1.38 31
TR 6.5 1 400 2.0 0.35 1.10 0. 64 22
b e 14.0 2 560 13.0 0. 40 3.20 1.25 29
IR 2.0 2 700 22.0 0. 63 5. 60 2.55 39
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Fig. 3 Deformation characteristic of overlying bedrock
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Fig. 2 Deformation characteristic of overlying bedrock

when coal face advances 55 m
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Fig. 4 Deformation characteristic of overlying bedrock

when coal face advances 85 m
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different advancing distances
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concentration factor and plastic zone range and
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