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Stability analysis of vertical shaft surrounding rock and supporting
system in deep fault fracture

SUN Chuang,ZHANG Xiang-dong,ZHANG Jian-jun

(School of Civil Engineering and Transportation ,Liaoning Technology University , Fuxin 123000, China)

Abstract ; The Convergence-Constraint method was applicated to the stability analysis of shaft supporting structure in
Coal Mine. Through the investigation and numerical simulation method, it was calculated the ground reaction curves
and longitudinal deformation profile by Hoek-Brown criterion. Combined with the parameters of supporting structural ,
drawing the support characteristic curves,analysis of the interaction in surrounding rock and supporting structure , the
failure mechanism of supporting structure in the shaft was revealed. Introducing the idea of high strength prestressed
anchor for high resistance before pressure allowing, through the establishment of three-dimensional numerical model to
calculate the interaction curves in surrounding rock and support structure, a reasonable release amount of rock dis-
placement was determined to guide the secondary support retaining of time. The results show that the results of Hoek-
Brown model is in consistent with the actual situation, Convergence-Constraint method can more intuitively evaluate
support system stability. The proposed design in the actual application achieved the desired effect.
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Fig. 1  Stress release process in shaft excavation
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Fig. 3 Vertical shaft excavation and supporting process
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Table 2 Mechanical parameters of model

174 ¥/ o/ c/ @/ v/ ./ 1% 2%
v GSI m; my, D
GPa (kKN +m™) MPa MPa (°) (°) MPa MPa MPa
3 0.3 26 35 55 9 0.037 5x1077 0 0.55 29 3 26 36 29
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