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Analysis of Deformation and Influencing Factors of Subway
Foundation Pit in a Coastal City

HU Zenghui
(Ningbo Rail Transit Group Co., Ltd., Ningbo 315000, China)

Abstract: Based on all 113 station foundation pits of the first and second phase construction projects of a coastal
urban rail transit, the deformation characteristics of foundation pits were characterized by two key indicators of
inclination measurement and surface settlement. The actual monitoring results were statistically analysed, and the
deformation and influencing factors of foundation pits was analysed. The results show that the stratum condition is
the most critical factor affecting the deformation of foundation pit. The deformation is the largest when both the base
and the wall toe are in the unstable soil layer, and the deformation is the second when the base is in the unstable
soil layer and the wall toe is in the stable soil layer. Design factors have an important influence on the foundation pit
deformation. The deformation control of the foundation pit by the large-thickness, reinforced diaphragm wall is
significantly better than that of the small-thickness, unreinforced diaphragm wall. The control effect of strip

reinforcement on the foundation pit deformation is worse than that of strip + skirt, grid reinforcement and other
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forms. On the basis of relevant specifications, a comprehensive dynamic early warning method for foundation pit

deformation of the coastal urban rail transit project is formed through engineering practice, which avoids the

problems of frequent early warnings and reliability problems caused by relying only on a single indicator,

effectively reduces the number of warnings and avoids unnecessary waste of resources. However, it is necessary to

correctly judge the risk status of the foundation pit, which requires high engineering experience of relevant

personnel

Keywords: Soft soil excavation; Deformation factors; Statistical analysis; Comprehensive dynamic early warning
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Table 1 Classification criteria for of stable soil layers
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Table 2 Overview of foundation pit construction of a coastal urban rail transit project
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Fig.1 Overall deformation of the station foundation pit of the subway line 1-5
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Fig.2 Deformation of foundation pit with different basement soil layers
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Fig.3 Deformation of foundation pit with different wall toe soil layers
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Fig.4 Foundation pit deformation with different station layers and strata combination of basement & wall toe
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Fig.5 The relative depth ratio of foundation pit deformation in the first and second stage
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Fig.6 Statistics on horizontal displacement of foundation pit at different station levels
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Fig.7 Statistics on surface subsidence of foundation pit atdifferent station levels
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Table 4 Statistics on insertion ratio of foundation pit enclosure structure in in the first and second phases of construction
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Fig.8 Statistics on horizontal displacement of diaphragm walls with different thickness
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Fig.9 Statistics on surface subsidence with different diaphragm wall thickness
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Fig.10 Statistics on horizontal displacement of diaphragm walls with different reinforcement ratios
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Fig.11 Statistics on surface subsidence with different reinforcement ratios of diaphragm walls
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Fig.12 Statistics on horizontal displacement of foundation pit with different reinforcement forms
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