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Analysis of the impact of deep foundation pit excavation on adjacent
existing subway overpasses and entrances/exits

LAI Xiao-yong, WU Rong-ben, LI Hui-hui
(Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: During the excavation process of deep foundation pits adjacent to existing subway facilities, the unloading effect
of soil may cause displacement of surrounding soil, potentially resulting in deformations of the adjacent subway facilities.
This work presents a case study of a basement foundation pit project located near the C and D entrances and exits of Babaili
station on Hangzhou Metro Line 16. Both two-dimensional and three-dimensional finite element models were established
using numerical analysis software. Numerical simulations were performed to analyze the impact of foundation pit
excavation on nearby subway overpasses and entrances/exits. The study predicts the deformation of the foundation pit and
analyzes the displacement response of nearby subway overpasses and entrances/exits during the excavation process.
Specifically, it examines the displacement field of subway facilities during excavation to the bottom of pit and the
subsequent dismantling and replacement of supports. Additionally, variations in key measurement parameters were
summarized to analyze deformation trends. The numerical simulations and the results from subway deformation monitoring
all indicate that the foundation pit construction has a negligible impact on the subway facilities, and meeting the deformation
control criteria for rail transit structures.
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Fig. 2 Relative position of the project and adjacent metro facilities
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Table 1 Physical and mechanical parameters of typical soils
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Fig. 4 Typical support profile of the excavation near the subway side
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Table 2 Calculated results of stability of typical support
profiles adjacent to the subway
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Table 3 Maximum displacement of subway overpasses and
entrances/exits foundation under main working conditions
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Fig. 12 Vertical displacement cloud map of subway
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Table 4 Maximum displacement of subway overpasses
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Table 7 Maximum cumulative deformation of the excavation
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