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Research on the influence of excavation of a soft soil foundation pit in
Hangzhou on subway

XIA Tian, CEN Wei-jie, ZHAO Hua

(Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: With urbanization construction process is accelerating unceasingly, the development scale of urban underground
space has gradually increased, and the foundation pit engineering involved has gradually developed in a deeper and larger
direction, and the requirements for foundation pit support design are getting higher and higher. In order to study the
influence of deep foundation pit excavation construction on adjacent or overlying subway tunnels in soft soil areas, this
paper takes an overlying subway project in Binjiang District of Hangzhou City as an example, introduces its characteristics
of foundation pit and its support design scheme in detail, and uses Plaxis finite element numerical software to establish a
three-dimensional model to simulate the whole construction process of foundation pit. Finally, combined with the
monitoring data of horizontal displacement, vertical displacement and horizontal radial convergence of existing tunnels
caused by foundation pit excavation, this paper analyzes the influence of foundation pit excavation on adjacent subway
tunnels, and summarizes the causes of subway tunnel deformation alarm during construction. The research and analysis
show that the deformation of subway facilities in the protected area of this project is different from the model calculation

results. The excavation of foundation pit should be stratified, segmented and symmetrical, and the soil excavation on both
sides of the ancillary facilities should be balanced.

Key words: deep and large foundation pits; soft soil foundation pit; deformation monitoring; numerical simulation; tunnel
deformation; above the subway
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Fig. 1 Schematic diagram of the geographical location of this foundation pit
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Fig. 2 Schematic diagram of the surrounding environment of this foundation pit
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Table 1 Physical and mechanical parameters of soils
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Table 2 Selection of foundation pit support
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Fig. 6 Horizontal deformation diagram of subway facilities
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Table 4  Statistical table of maximum calculated deformation of open-cut subway facilities mm
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Table 5 Statistical table of maximum calculated deformation of shield method subway facilities mm
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Fig. 9 Time course of vertical deformation of the downbound of Metro Line 1 within the protection area
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Fig. 10 Time course of vertical deformation of the downbound of Metro Line 5 within the protection area
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Fig. 11 Time course of horizontal deformation of the downbound of Metro Line 1 within the protection area
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Fig. 12 Time course of horizontal deformation of the downbound of Metro Line 5 within the protection area
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Fig. 13 Time course of convergence deformation of the downbound of Metro Line 1 within the protection area
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Fig. 14 Time course of convergence deformation of the downbound of Metro Line 5 within the protection area
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