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Analysis of stress and deformation of deep foundation pit construction for
drainage pump station based on HSS model
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Abstract: Deep foundation pit excavation is essentially an unloading process that breaks the original soil
equilibrium and leads to considerable deformation of the foundation pit. Relying on a large drainage pump station
project in Jiangsu, a series of laboratory tests including consolidation, triaxial, bending element, and resonant
column tests were carried out to obtain key parameters of the HSS constitutive model for each soil layer within the
foundation pit. On this basis, a 3D numerical model is established using finite element software to simulate the
dynamic excavation process. The spatiotemporal characteristics of horizontal displacement of retaining piles and
surface settlement, as well as the variation of axial force in internal supports, are analyzed during foundation pit

excavation. The results show that the HSS constitutive model can effectively simulate the deformation response of
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soft soil foundation pits. With gradual excavation, the horizontal deformation of piles increases continuously. The

horizontal deformation increases most significantly during removal of internal supports and construction of the main

structure. Surface settlement generally increases during excavation, but it is reduced to different degrees after each

internal support is installed. The closer to the foundation pit corner, the smaller the surface settlement and axial

force of internal supports, indicating that foundation pit deformation and internal support axial force exhibit

significant spatial effects.

Key words: drainage pumping station; deep foundation pit; HSS model; numerical simulation; stress and

deformation
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