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Study of safety factor of tunnel close to pile foundation
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2. Department of Architectural Engineering, Logistical Engineering University of PLA, Chongqing 400041, China)

Abstract: Recently, cases of excavation tunnel close to pile foundations have significantly increased. Problems are arising with its

difficult construction controlling and high costs. In this paper, the safety factors of interaction between the tunnel and pile foundation

are computed by using the strength reduction FEM in a variety of different cases based on the Mohr-Coulomb strength criterion.

Those cases include the level distant between the pile and the tunnel, the imbedded depth of pile and the loads of pile. Practical rules

of the variation of the safety factors are summarized from the computed results. It is shown that the critical level distance of pile away

from the side wall of tunnel is one time width of tunnel. The influences of the pile-tunnel interaction can be ignored while the level

distant of the pile-tunnel is more than one time width of tunnel. The loads on the pile foundation have important influences on the

safety factor of the tunnel. The safety factor will decreased about 1/4 while the loads on the pile is increased about one time. The

conclusions provide strong references for constructions of excavation tunnel close to piles.
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Table 1 Safety factors of deferent horizontal distances
of pile and tunnel
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Table 2 Tunnel safety factors of different depth of pile
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Table 3 Tunnel safety factors of different loads of pile
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Fig.5 Safety factor variation with the loads of pile
foundation
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