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Field monitoring on deformation behavior of non-symmetrical
foundation pit
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(1. Polytechnic Institute, Zhejiang University, Hangzhou 310015, Zhejiang, China;
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Abstract: A large number of deformation-sensitive structures have been pre-buried underground in urban areas, shifting
the criteria for foundation pit design from stability control to deformation control. The deformation behavior of foundation
pits is closely related to their three-dimensional configuration. Previous studies often assume that foundation pits are
symmetrical structures, whereas in actual engineering, foundation pits often exhibit non-symmetry due to the presence of
auxiliary structures. Currently, there is still a lack of in-depth understanding of the three-dimensional deformation behavior
of non-symmetrical foundation pits, and there are few reports on related field results. In order to study the deformation
behavior during the excavation process of non-symmetrical foundation pits with different supporting forms on both sides
in soft soil areas, wall inclinometer measurements and surface settlement outside the foundation pit were measured on-site
for the narrow and long deep foundation pit of Shaoxing Metro Line 1. The results show that the presence of auxiliary
structures in the foundation pit leads to a discrepancy of up to 20% between the lateral displacement of the retaining
structure and surface settlement compared to unreinforced side. The distribution of lateral displacement and the surface
settlement is not strongly correlated with auxiliary structures, but approximately follows the complementary error function
(erfc). The auxiliary structures in soft soil foundations can significantly control the foundation pit deformation. The
conclusions drawn can provide guidance for the design and construction of non-symmetrical deep foundation pits in soft
soil areas.
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Fig. 1 Layout of Jingshui road station
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Table 1 Physical and mechanical parameters of soils
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Fig. 3 Excavation sequence of Jingshui road station
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Table 2 Monitoring projects for excavation process of

foundation pit
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Fig. 5 Deformation of retaining structure of eastern

foundation pit
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Fig. 10  Settlement trough correlation of eastern foundation pit
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