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Numerical simulation of excavation of loess shallow-buried tunnel

JIN Xue-yang, LI Zong-li

(College of Water Resource and Architectural Engineering s Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] Loess shallow-buried tunnel is characterized with thin soil layer and poor stabili-
ty,especially the fast developed deformation at the early excavation stage which is subject to collapse. The
excavating process of tunnel under different construction working procedures with FEM was simulated, a
more reasonable one was obtained by comparing the construction process to guide engineering construc-
tion. [Method] ADINA was adopted to analyze the construction working procedure with upwards and
downwards excavating steps based on the geological conditions of a domestic tunnel project,and the stress,
strain and yielding areas and displacement,etc. of surrounding rock were analyzed during two construction
process. [Result] Analysis of the construction process showed that arch feet compress stress of upwards
was 1.5 times of downwards excavating process,and for vault displacement and yield areas upwards was
more than downwards. [Conclusion) The results show that although the depth of the loess tunnel is rela-
tively shallow,the cross-section is relatively larger,it is stable when excavated with the two working proce-
dures.
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Fig. 2 Displacement variation of key points under downward excavating steps (A) and upward excavating steps (B)
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Fig.3 Stress variation of key points under downward excavating steps (A) and upward excavating steps (B)
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