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Deformation Mechanism and Support of Roadway Based on
Morphological Change of Plastic Zone

Yao Qi, Feng Tao, Wang Weijun, Yu Weijian, Yuan Chao, Yuan Yue
(Hunan Provincial Key Laboratory of Safe Mining Techniques of Coal Mimes,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: In order to study the influence of the development of plastic zone on the roadway support of
shallow surrounding rock, this paper uses the theoretical analysis and numerical simulations and experiments to
study the evolution of dynamic pressure roadway of plastic form, analyze the causes of failure of roadway, and set
out under the influence of pressure roadway recommendations. Research results show that; (1) when the side
pressure coefficients are the same, the morphologies of plastic zone of different roadways are the same; (2)when
the side pressure coefficients ranges from 0.1 ~ 1.0, the morphology of plastic zone are “butterfly” with the
decrease of side pressure coefficient; (3)when the angle between principal stress and horizontal changed, the
“butterfly” plastic zone is always consistent with the principal stress direction. Aiming at the +700 gas drainage
roadway under mine stress in Mukong Coal Mine, by the influence of working face mining above the gas drainage
roadway, the original plastic zone of roadway is rotated and extended, resulting in the fact that the bolts of the
side near the working face of the gas drainage roadway is in the plastic zone, and the surrounding rock of the
roadway side near working face is overall instable. In addition, the cables are pulled off due to the high tensile

force. Therefore, the support scheme of lengthening the bolts and cables is proposed, and the roadway
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deformation in 6 months after the repair and support of roadway is less, which achieves the goal of roadway
support.
Keywords: mining; plastic zone; morphological changes; principal deviation stress; deformation

mechanism; roadway support
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