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Disturbance Effect on Existing Buildings Caused by Tunneling of Shield Superimposed

Tunnel in Water-rich Sand Layer

DU Youchao', SHI Limin', KONG Xiangxun®**, YAO Changrui*, MA Jinji*,

LEI Yunsheng!, LI Chunchao', LIU Yuhui'
(1. CCCC First Harbor Engineering Co. Ltd. s Tianjin 300461, China;
2. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China;
3. Chongqing Research Institute, Harbin Institute of Technology, Chongqing 401135, China)

Abstract: The construction forms of overlapping sections of shield tunnels are complicated, so it is urgent to investigate the response rules of

existing buildings to the disturbance of tunnel construction. so as to reduce the potential construction risks. In this paper, the finite element

method was used to simulate the influence of mud-water shield machine on the existing building foundation when the superimposed shield tunnel

was driven. First, the down tunnel was excavated, then the up tunnel was excavated, and the concrete influence of this sequence on the

stability of the foundation was studied. The simulation results are compared with the field monitoring data to verify the reliability of the model.

The results show that the foundation bottom continues to settle when the tunnel is excavated. When the tunnel is excavated, the settlement of

the foundation slows down and a slight uplift occurs. After the completion of the ascending tunnel, the settlement at the bottom of the

foundation presents a linear distribution. In addition. the vertical load increases on the basis of the main influence of the stacked tunnel under

the existing buildings, which makes the lining stress and deformation increase. The research results will provide design and reference value for

cascade tunnel engineering.

Keywords: water-rich sand layer; shield; overlapping crossing; existing buildings; ground subsidence
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