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Fig.2 Construction process of the step method
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Fig.3 Characteristics of the vertical displacement of surrounding rock at different excavation footage
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Fig.5 Tunnel periphery displacement characteristics at
different excavation footage
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different excavation footage
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Tab.4 Relationship between maximum vertical deformation of surrounding rock and the excavated footage
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Analysis on Stability and Variability of Surrounding Rock in
Tunnel Based on Different Excavated Programs

Diao Xinhong,Zhu Chen, Yu Yang

(Jiangxi Key Laboratory of Geotechnical Engineering Infrastructure Security and Control,

East China Jiaotong University , Nanchang 330013, China)

Abstract: Different footage can cause the deformation of surrounding rock in tunnel excavation and exceeding
the allowable deformation value would bring harm to surrounding rock stability in the tunnel. Taking the shal-
low=buried double—lane tunnel Changmaoshan Tunnel as an example, using the finite element software ABAQUS
to conduct numerical simulation in different excavated cyclic footage conditions in the process of tunnel con-
struction, this study analyzes the rules of the surrounding rock deformation with different footage in view of the
displacement and stress by step method. It shows that displacement response is mainly distributed in the vicinity
of the arch bottom and arch vault; Cyclic excavation footage is small while the influence of excavated distur-
bance on ground is relatively small and the maximum deformation of surrounding rock is smaller; The maximum
deformation of the surrounding rock increases with the increase of excavated cyclic footage correspondingly;
Growth rate is indeterminate, and the maximum displacement growth of the surrounding rock has stagnated when
excavated footage increases to a certain number of meters. It proposes the appropriate circular excavation footage
to 4m.

Key words: excavated footage ; shallow tunnels ;numerical simulation ; deformation



