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Abstract: To investigate the impact of subway shield tunnel excavation on adjacent viaduct pile
foundations, relying on the double-line shield tunnel project of a certain city’ s subway line 5, numerical
simulation was employed to analyze soil displacement, bridge pile displacement, and force on bridge piles
under tunnel excavation. A comparative analysis was conducted between simulated and measured values
of bridge pile settlement. The research results indicate that as the depth of bridge piles increases, the
settlement of each pile at the bridge pier first decreases and then stabilizes, while the horizontal
deformation of each pile at the bridge pier generally increases first, then decreases, and finally increases
again. With the increase in the depth of bridge piles, the bending moment of each pile at the bridge pier
first increases, then decreases, and then increases again. At different depths of bridge piles, the
difference between measured and simulated values of bridge pile settlement is relatively small, suggesting
that the simulated values are basically consistent with the measured values. During actual tunnel
excavation, it is recommended to perform grouting reinforcement on the strata surrounding the bridge pile
foundations, while also reinforcing the lower strata of the viaduct, in order to reduce the settlement of the
bridge pier pile foundations.
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Fig.1 The relationship between tunnels and viaducts
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Fig.2 Simulation calculation model
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Table 1 Physical and mechanical parameters of

various materials

HE/ A

R, WEE

RN THFALL

(kN - m™) T&/MPa kPa  fa/(°)

FeIE A 18.2 4.2 0.42 8.2 9
MR+ 19.4 6.3 0.28  20.8 15
PATRER A 21.1 18.2 0.23 1.2 28
g Ay 22.3 20. 1 0.21 1.2 24
BN 23.4 38.2 0.18 1.2 36
(iRt 20.8 48.5 0.35 64.5 38
LRI R Ao s 23.5 205.4  0.21 310 32
B 5K 2 21.2 402.8  0.23 — —
R4 H 25.2 34600  0.23 — —
G A TE 78.6 212000 0.26 — —
[CER S 25.2 32600  0.22 — —
[ SRR 25.2 30400  0.22 — —

R2 HEMEBTSH

Table 2 Pile contact element parameters
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Fig.3 Distribution of bearing platform and pile numbers
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Fig.4 Cloud map of vertical displacement distribution

in different soil layers(unit:m)
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