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Mechanical analysis of immediate roof in fully mechanized top
coal caving mining with thin /bedrock
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(1. School of Energy Science and Engineering , Henan Polytechnic University, Jiaozuo_( 454000, China ;2. State Key Laboratory for Geomechannics and Deep Un—
derground Engineering , China University of Mining and Technology, Xuzhou 2211165 China)

Abstract:In order to further investigate the mine pressure behavior of thin-bedrock in fully-mechanized sublevel ca-
ving face,this paper took the thick coal seam mining under thin bedrock roof in Sima Coal Mine of Lu’ an Group as a
case in point. The structural characteristics of immediate roof in longwall top coal caving face with thin bedrock roof
were studied by using of numerical simulation; theoretical analysis,in-site measurement, etc. Mechanical model of im—
mediate roof in longwall top coal cavingdface with thin bedrock roof was established, and the formation mechanism and
breakage law of semi-arch structural model of immediate roof were also analyzed. The results indicate that the immedi—
ate roof is divided into two types as type | and type Il based on the thickness and rock properties of immediate roof
in Sima Mine thin bedrock area;semi-arch structural model of immediate roof is easily formed, when mining height is
6.5 m and the thickness of immediate roof is more than 15 m;the phenomenon of short weighting interval, big static
pressure;, little dynamical pressure, little coefficient of live load is presented in mining pressure behavior;the regular
breaking of semi-arch structure is the root of mining properly explains the law of mining pressure behavior of thin bed-
rock roof pressure behaviors of thin bedrock roof in longwall top coal caving face. The results explains the mine pres—
sure behavior of Sima Coal Mine thin-bedrock in fully-mechanized sublevel caving face.

Key words: thin bedrock ; fully mechanized top coal caving mining; immediate roof; semi-arch structure ; thick alluvium
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Table 1 Mechanical parameters of blocks

wE PR K/GPa BIPIREER G/GPa A p/ (N *m™?) PSS 1 (0) FidiJ) CIMPa SRR E, /MPa
B 2.5 1.15 1 380 32 1.60 0.20
HHE 2.4 1.64 2 600 35 2.00 1.20
AT 4.0 2.30 2 700 40 14.00 1.70
55 THAR 2.4 1. 64 2 600 35 2.00 1.20
Bt 2 0.7 0.35 2 060 25 0.55 0.16
)z 0.275 0.127 2 000 20 0.02 0.10
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Table 2 Mechanical parameters of interface

s AL L Fhish JiE P
e J /GPa J /GPa 47 /MPa 111(°)
M= 0.8 0.4 0 10
B 5.0 4.0 0 15
AT 11.0 10.0 0 20
RFGTAR 5.0 4.0 0 15
2 0.7 0.4 0 12
Wtz 0.6 0.3 0 8
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Fig. 5 Variation curves of support working resistance
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Fig. 6 Classification of thin bedrock immediate roof
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