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Numerical Analysis of the Effect of Tunnel Support
Structure with Different Landslide-Tunnel Spatial Positions

Sun Zhijie

(Key Lab of Highway Construction & Maintenance Technology in Loess Region, Shanxi
Transportation Technology Research &. Development Co. Ltd. , Taiyuan 030032, China)

Abstract; The site selection and design of the tunnel route shall ensure that the distance between the
landslide and the tunnel is sufficient to avoid the adverse impact of the landslide on the tunnel. Howev-
er, due to the change of the tunnel environment, the landslide in the tunnel site is revived, which leads
to the cracking of the tunnel support structure, inverted arch uplift and other diseases. Relying on a
highway landslide-tunnel system project, the stress and deformation characteristics of the tunnel struc-
ture under different landslide-tunnel spatial positions were analyzed by numerical analysis. The results
show that in the landslide-tunnel system, the deformation of tunnel support structure is mainly affected
by the spatial position of landslide and tunnel within the 3D influence range. The most unfavorable state
of deformation is 0D working condition because the sliding belt runs through the whole tunnel section.
The most unfavorable state of arch deformation is left 1D working condition (the right arch foot inter-
sects the sliding belt), and the most unfavorable state of inverted arch deformation is right 1D working
condition (the left arch shoulder intersects the sliding belt). However, beyond the 3D range, the effect
of buried depth on deformation begins to appear. The influence of landslide location on the stress of tun-
nel support structure is different from that of deformation, and the influence on axial force is much grea-
ter than that of bending moment. During the monitoring and treatment of similar tunnels, in addition to
deformation, the stress of key parts of support structure shall be monitored. The targeted reinforcement
scheme shall be selected according to the different location relationship between landslide and tunnel.

Key words:landslide-tunnel system; spatial location; numerical analysis; deformation of supporting

structure; force of supporting structure



