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Analysis of the stress/strain of the zonal disintegration wall rock and

discussion of its fracture mechanics in deep tunnel
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Abstract: The zonal disintegration is a specific type fracture of the surrounding rock in the deep
tunnel, which may take place when the stress is too large and parallel to the tunnel axial direc-
tion. In this paper, the stress-strain characteristics of the surrounding rock in the phenomenon of
zonal disintegration are explained through an analysis of the engineering examples. A stress-
strain equilibrium equation to the different zonal disintegration loop interface is established.
Based on it, it is obtained that the radial displacement suddenly changes, and the tangential dis-
placement continues in the loop interface, indicating that the occurrence of the new disintegration
loop is due to the stress redistribution or energy balance of the surrounding rock. The ratio of the
adjacent disintegration loops’ radius is derived to obtain their proportional relationship. The oc-
currence of zonal disintegration is the result of large tectonic stress in the deep tunnel. The analy-
sis results of engineering cases demonstrate the performance and effectiveness of the proposed
model, which could provide a reference for the practical engineering application.
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Fig. 1 Zonal disintegration of deep tunnel of monitoring

section
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Fig. 3 Sketch of distribution of radial strain around tunnels
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