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Influence of ratio of basement and loadings on mining face rock pressure in
thin basement rock thick surface soil

LI Fu-sheng,ZHANG Yong, XU Li-feng
(School of Resource and Safety Engineering ,China University of Mining & Technology( Beijing) , Beijing 100083 , China)

Abstract : For studying the regularity of strata behavior in mining face in thin bedrock with thick surface soil, the sta-
bility of structure of main roof were analyzed based on Lijiahao Coal Mine, and numerical simulation software UDEC
was used to analyze the regularity of strata behavior in mining face under different ratio of rock and loadings , combined
with field measurement of mining coal ,block degree of rock i and ratio of rock and loadings were separately put for-
ward to judge the stability of structure of main roof. It was considered analysis that the three-hinge arch structures
formed after main roof breaking and the monoclinic structure formed after contacting waste rock of main roof will occur
sliding instability when the block degree of rock i is more than 0.40 and less than 1.57 ;overburden also takes place
sliding instability phenomenon easily when first weighting or periodic weighting of the main roof comes;key strata re-
presents sliding instability in thin bedrock with thick surface soil, while it is not large of the ground pressure of regional
in front of coal wall when the roof weighting comes ;during the roof weighting coming, the regularity of strata behavior
in thin bedrock with thick surface soil is that main roof cuts and splits along the coal wall,and emerges roof steps, the
dynamic load action on face shield comes obviously.

Key words :ratio of basement and loadings ; thin basement rock ;rock pressure ; stability
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Fig. 1 Mechanical model of triangular arch

after main roof first weighting
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Table 1 Bedrock blockness size of different thicknesses
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Table 2 Working face strata behaviors of different ratio of basement and loadings
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1203 18.0 32.0 0.56 27.0 12. 00 1.26 2012 2 800 1 000 s
1209 23.2 31.5 0.73 2012 2 800 1 000
20601 45.0 42.5 1.06 35.4 11. 10 1.16 4728 5283 RN %N
20604 42.6 61.4 0. 69 54.2 14. 60 1.58 3 666 5063 200 100
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Table 3 Rock mass mechanics parameters
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B/GPa S/GPa o,/MPa C/MPa o/(°) (kg - m™)
N E 22 20.0 14.2 5.0 15

AR 5 14 11.5 9.5 3.2 4.3 10 2 630
RS A 9 1.9 1.21 6.0 4.3 45 2 810
A 4 4.5 1.73 1.4 2.0 23 2 500
rRoRI 2 37.5 9.5 3.2 4.3 33 2 630
AR 6 40. 8 20.2 6.7 3.4 31.5 2710
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WA 10 6.3 6.9 1.1 2.0 35 2 630
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Fig. 3 Overburden movement and destruction of different ratio of basement and loadings when main roof first weighting
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Fig. 4 Overburden movement and destruction of different ratio of basement and loadings when working face advancing to 100 m
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Table 4 Characteristics of the ground pressure under different ratio of basement and loadings
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Table 5 Roof sidestepped subsidence under

different ratio of basement and loadings
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Fig. 5 Vertical stress distribution of surrounding
rock during working face advancing
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Fig. 7 Schematic diagram of monitoring point arrangement
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Table 6 Pressure change observation results of 11208

working face in Lijiahao Coal Mine
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