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Study on the Impact of Shield Tunnel Side-Piercing Construction
on Existing Municipal Bridges

Zhe Zhang
Zhejiang Digital Intelligent Transportation Research Institute Technology Co., Ltd., Hangzhou, Zhejiang, 310030, China

Abstract

To investigate the influence mechanism of shield tunnel side-passing construction on the safety of adjacent municipal road bridges, a
three-dimensional numerical model consisting of soil, shield tunnel, and bridge was established using the MIDAS GTS NX platform.
This model was based on the Baimahu Station—Jianghui Road Station section of Hangzhou Urban Rail Transit Line 18, and was used
to systematically simulate the entire process of double-line shield tunneling. The settlement and horizontal displacement response
characteristics of the bridge pile foundations were analyzed and validated against field monitoring data. The results show that the
maximum total displacement of the pile foundations of Baimahu Bridge induced by the side-passing construction meets the safety
operation control standards, and the overall structure remains in a safe state. The field monitoring data align well with the numerical
simulation trends, showing good agreement between measured and calculated values.The findings can provide a theoretical basis and
technical support for deformation control in similar shield tunneling projects that side-pass existing bridges in soft soil areas.
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