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Research on Construction Mechanics Characteristics of Shield Tunneling

near Existing Stations in Coastal Areas

DAI Jun
(Jiashan Economic and Technological Development Zone Industrial Co., Ltd., Jiaxing 314100, China)

Abstract: Relying on the project of the Fudong section passing under the existing Metro Line 4 in Fuzhou Metro Binhai
Express Line, the refined numerical simulation is carried out based on the FLAC3D platform. Based on the
consideration of the soil-shield interaction during the shield tunneling process (such as face pressure, grouting pressure,
shield shell friction force, cutter head torque), and the hardening and pressure dissipation of synchronous grouting, the
construction mechanics characteristics of the near-passing of shield tunnels under the adjacent stations are discussed.
The numerical simulation and measured results show that the existing stations and interval tunnel of Metro Line 4 are
dominated by settlement during the shield tunneling, and the deformation features evolve from a “V shape” with a
single-line underpassing to a “W shape” after a double-line underpassing. The existing diaphragm wall mainly
manifests as barriers and restraints on soil deformation, which can effectively reduce the deformation of the existing
stations and interval tunnel of Metro Line 4. The research conclusions can provide theoretical support and practical
reference for the design and construction of shield near-tunneling projects under similar conditions.

Keywords: adjacent stations; tunneling construction; diaphragm wall; synchronous grouting; field monitoring;

comparison validation; deformation control
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