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Distribution characteristics of deviatoric stress and control technology of

surrounding rock at temporary water chamber group in deep mining

PAN Hao,ZHU Lei, ZHANG Xinfu, GU Wenzhe, LIU Zhicheng, LI Juan, SONG Tianqi, QIU Fengqi
(China Coal Energy Research Institute Co. , Lid. , Xi'an 710054, China)

Abstract: A numerical study was performed to study the distribution characteristics of the deviatoric stress and the
response characteristics of the plastic zone in the surrounding rock of chambers. A FLAC” was created based on the
second level temporary water chamber group of Xingdong Mine to explore the internal relationship between the
distribution of deviatoric stress and the stability support of surrounding rock of chamber. The numerical results
suggest that after the excavation and unloading of the temporary water storage chamber group, a ring-shaped
deviatoric stress peak area is formed in the surrounding rock of the cavern group. The range and location of the ring-
shaped deviatoric stress peak area are the same as the plastic zone of the surrounding rock of the cavern group. The
high deviator stress concentration area in the peak deviator stress region of each chamber surrounding rock is the
same as the expansion area of the plastic zone of each chamber surrounding rock. It was found that the strong anchor
mesh cables can form a large-scale anchor-cable prestressed bearing structure in the surrounding rock of each
chamber. It is suggested that the range of the prestressed bearing structure should be larger than that of the

surrounding rock of each chamber. The supporting principle of surrounding rock of chamber group in the range of
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peak deviator stress. Field practice has shown that the use of strong anchor net cables and thick U-shaped concrete

combined support can ensure the control effect of the surrounding rock of the temporary water storage chamber group

and meet the use requirements during the production and service period.

Key words: chamber group; deviatoric stress peak area; prestressed bearing structure; thick U-shaped concrete
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Fig.2  Numerical model and structure diagram of temporary water chamber
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Fig. 8 Support drawing of surrounding rock of water tank
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Fig. 9  Support drawing of surrounding rock of pump house
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