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Stability analysis on shallow tunnel with floor lift under
inclined ground by upper bound method
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Abstract : On the basis of the energy conservation principle between internal and external work,failure mode
of shallow tunnel under inclined ground was established and the expression of surrounding rock pressure
was drawn using the limit analysis upper bound method. The correlation factors was analyzed by the
computation examples. This results showed that due to the conservative design on Terzaghi limiting
equilibrium method of rock support system in tunnelling, the limit analysis method without considering
floor lift is medium, while considering floor lift had the greatest risk. The increase in inclination angle of
slope surface had adverse effect on the shallow tunnel stability and the surrounding rock pressure increased

with the reduce of geotechnical lateral pressure coefficient,or the increase of the buried depth and tunnel
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diameterl.arger geotechnical cohesion force and friction angle were beneficial to improve the tunnel

stability.

Key words: shallow tunnel; surrounding rock pressure; limit analysis upper bound method; failure mode;

floor lift of tunnel; inclined ground
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Fig. 1 Failure mode and velocity vector diagrams

of shallow tunnel
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Fig.4 Variation of surrounding rock pressure with

geotechnical cohesion force and friction angle
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