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Determination of failure zone and support pressure of
circular roadway under deep mining
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YU Guo-feng’, PENG Yi', ZHANG Ming’

(1. School of Civil Engineering, Central South University, Changsha 410075, China;
2. Ping’an Coal Gas Control National Engineering Research Center Co., Ltd., Huainan, Anhui 232001, China)

Abstract: It is shown that elastoplastic stress field of circular roadway, which is given by the classic plasticity mechanics, is not
correct. Therefore, it affects rationality of stability evaluation and support design of circular roadway. Based on the accurate analytic
solution obtained by the new solving system of plastic mechanics, failure zone, relationship between stratum residual strength and
support pressure of circular roadway are studied in isotropic and homogeneous stratum. The following results are obtained: (1) Failure
zone increases as mining depth increase, which is basically a linear relation. (2) Relationship among support pressure, depth of
roadway, strength and residual strength of surrounding rock, Poisson's ratio and bulk density is established. These results will be of
great help to support design.
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Fig.1 One of model of circular roadway
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Fig.2 Model of circular roadway in deep mining
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Fig.3 Relationships between minimum radius of
failure zone and depth of roadway
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