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Gravity-dip effect and strata control in mining of the steeply dipping coal seam

WU Yongping'?,XIE Panshi'*, YUN Dongfeng'*, WANG Hongwei'*, LUO Shenghu®?,GAO Xicai'?,
LANG Ding"*,HU Bosheng'*, YAN Zhuangzhuang'*, WANG Tong"’

(1.School of Energy Engineering, Xi’ an University of Science and Technology,Xi’ an 710054, China; 2. Key Laboratory of Western Mine Exploitation
and Hazard Prevention Ministry of Education ,Xi’ an University of Science and Technology,Xi’ an 710054, China ;3. College of Sciences, Xi’ an University
of Science and Technology ,Xi’ an 710054, China)

Abstract ; Gravity-dip effect is a main factor leading to the deflection and non-equilibrium transfer of stress in the me-
so-layered coal-rock mass and the interlayer contact area,the directional offset of dominant fracture in the mesoscopic
layered mining model, regional migration of key strata and the variation of rock structure in the macro-layered

in the mining of steeply dipping coal seam. The research result shows that the gravity-dip effects are particularly obvi-

ous in the coal seam with dip angle above 35° including (D the characteristics of non-equilibrium stress transmission
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at the interface of coal-rock combined body are obviously and the stress transmission near the interface is deflected
and the amount of deflection increases gradually. The failure of coal mass is transformed from compression-shear to
shear slip nearly parallel to the interface,and the strength and elastic modulus of coal-rock mass also decrease accord-
ingly. @ The evolution law of the mining stress path in the stope has been changed,and the damage deformation and
failure movement of the roof driven by the stress have obvious regional and time sequence. @) It leads to the migration
and transformation of roof structure ,the asymmetric failure of floor slipping,and the partial-total failure of the coal pil-
lar or coal wall in the section in the steeply dipping coal seam. The instability of the surrounding rock above has
a multi-scale chain spatiotemporal correlation and the key rock blocks in the stope that cause surrounding rock catas-
trophes are changeable ,which results in the dissimilation and generalization of the bearing structure of the surrounding
rock in the stope. Multi-dimension and multi-scale are the essential characteristics of strata control in the steeply dip-
ping coal seam under the action of gravity-dip effect. Breaking through the bottleneck of traditional mining methods
and technologies, and developing new complete sets of equipment are effective ways to achieve the safe and effi-
cient mining of steeply dipping coal seam.

Key words : steeply dipping coal seam ;gravity-dip effect;non-equilibrium stress transmission ; bearing structure gener-

alization ; multi-dimensional strata control
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Fig.1 Stress analysis of inclined coal-rock combination
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Fig.2 Deflection of principal stress of coal-rock

mass with different angles
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Fig.3 Stress-strain and strength characteristics of

coal-rock mass with different interface angles
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Fig.4 Three-dimensional stress evolution characteristics of the main roof
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Fig.5 Evolution characteristics of the magnitude of first principal stress of the main roof
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Fig.6 Evolution characteristics of the first principal stress direction of the main roof
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Fig.8 Characteristics of “O-X" fracture morphology of overburden in pitching oblique area
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Fig.9 Multilevel ladder shell structure and surface shape of overburden
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