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Case and finite element analyses of foundation pit structure of
double-row piles with brace based on bridge pile protection
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Abstract: Foundation pit construction can cause additional deformation of adjacent bridge piles, and excessive
deformation may affect the normal use of the bridge. The determination of foundation pit support scheme should
therefore be based on the needs of bridge pile protection. This paper uses a box culvert foundation pit for municipal
road that goes under the municipal railway bridge in order to control the influence of foundation pit deformation on
bridge foundation. The supporting scheme of double-row piles, two internal supports, and foundation soil
reinforcement in the pit are adopted. The field measurement results showed that the deformation control effect of
foundation pit and adjacent bridge piles is reasonable. The finite element simulation is carried out. The measured data
is consistent with the numerical simulation results, which verifies the feasibility of the finite element model. The
influence of self-sustaining, support spacing and row pile spacing on the deformation of retaining structure and bridge
pile were analyzed.
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Fig. 1 Plane diagram of foundation pit
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Fig. 2 Section of foundation pit
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Table 1  Soil mechanical parameters
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i+ 12.3 3.81 18.1 29 28
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I £ 20.0 5.12 19.0 29 28
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Table 2 Construction conditions
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e Table 3 Partial HSS model parameters
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Fig. 3 Mesh subdivision
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Table 4 Stiffness parameters of HSS model kN/m?

+ 2 Ed Evo Ey G
W 2.21 1.70 9.35 37.40
#+ 4.95 3.81 15.24 60.96
gD 6.02 4.63 18.52 74.08
SN 4 6.66 5.12 20.48 81.92
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Table 5 Structural parameters

gh v I(KN/m3) E /GPa Dord/m gE EA /GN Lspacing /m
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Fig. 4 Comparison of row piles horizontal displacement
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Table 6 Comparison of bridge pile settlement
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Fig. 5 Measured results of surface subsidence
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Fig. 6 Influence of support on horizontal displacement of
row piles
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Table 7 Settlement comparison of different examples
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Fig. 7 Influence of support spacing on horizontal
displacement of row piles
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Fig. 8 Influence of row spacing on horizontal displacement
of row piles
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