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A case study on the influence of synchronous construction of adjacent
foundation pits on the stress and deformation of bracing structures

PENG Lin', LI Yue?, ZHANG Bo-hang?
(1. Nanjing Branch of Jiangsu Union Technical Institute, Nanjing 210019, Jiangsu, China;
2. Jiangsu Engineering Survey and Research Institute Co., Ltd., Yangzhou 225000, Jiangsu, China)

Abstract: The influence of synchronous excavation of adjacent deep foundation pits on the stress and deformation of the
bracing structure system remains unclear. By monitoring the deep and large foundation pit of a building and the foundation
pit of a subway station constructed simultaneously, a comparative analysis was conducted on the changes in the displacement
of the top of the wall, axial forces of horizontal struts, horizontal displacement of deep soil layers, surface settlement, and
groundwater level for both the adjacent and the non-adjacent retaining structures. The monitoring results revealed the
following findings: (1) In cases where the excavation depth of the tunnel station foundation pit is shallow, the adjacent
retaining piles of the building foundation pit move toward the outside of the pit due to unbalanced soil pressure, and are
raised. Conversely, when the excavation depth of the tunnel station pit surpasses that of the building foundation pit, the
horizontal displacement of the pile top in the adjacent sections of the building foundation pit shifts towards the pit, causing a
“falling back” phenomenon of vertical displacement. (2) The axial forces of horizontal struts of the building foundation pit
will decrease due to the influence of adjacent foundation pit unloading. (3) The surface settlement between the two
foundation pits exceeds that of non-adjacent sections, and its changes are related to the displacement of the pile top and the
changes in groundwater level. (4) The horizontal displacement of the soil at the adjacent sections of the foundation pit wall
exhibits deformation towards the outer side of the pit.
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Table 1 Physical and mechanical parameters of soil
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