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Numerical Simulation and Monitoring Analysis of Shield Tunneling

through Bridge in Short Distance

SHI Kairan, DAI Xingyun, DING Yuneng, TANG Yousheng
(China United Engineering Co., Ltd., Hangzhou 310052, China)

Abstract: A 3D finite element numerical model is used to simulate and calculate the displacement, internal force, and
surface settlement of bridge piles caused by shield tunneling through the bridge. By the on-site monitoring of shield
tunneling through bridge foundation, the monitoring data and the numerical calculation results are compared and
analyzed. The displacement, internal force change and surface settlement law of bridge piles caused by the shield
tunneling through a hub bridge pile foundation of Hangzhou Airport Rail Express are finally obtained. The numerical
simulation calculation results indicate that the influence on the axial force of the pile body is significant during the
excavation process of the shield tunnel. The bending moment of bridge piles shows a similar change trend. The
horizontal displacement of bridge piles is reduced with the increase of burial depth. Both horizontal displacement and
vertical settlement are greatly influenced by the right-side tunnel which is constructed first. The numerical simulation
calculating results are basically consistent with the monitoring data. The maximum difference value of pile settlement is
0.9 mm, and the maximum different value of surface settlement is 0. 4 mm. The settlement is less than 12 mm that is
required to control in the construction. The parameters selected in the simulation calculation are in good agreement with
the model and the actual situations, which has certain reference value for similar projects in the area of Hangzhou.
Before construction, the corresponding measures and predetermined schemes should be taken to ensure the stability of
strata and the safety of structures.
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