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Deformation characteristics of deep foundation pit with suspended
waterproof curtain during excavation

XIANG Zhufeng, XU Jinming
(Department of Civil Engineering, Shanghai University, Shanghai 200444, China)

Abstract: Dewatering conditions have an important influence on the deformation characteristics of foundation pit
excavation. In order to study the deformation problem during foundation pit excavation under the condition of a
wall-well system consisting of suspended waterproof curtain combined with confined partially penetrating well,
this study takes a deep foundation pit with suspended waterproof curtain as an example, uses the finite element
numerical analysis to establish a 3D fluid-solid interaction model, and takes into account the actual working
conditions of graded dewatering during the pit excavation by defining the seepage boundary conditions of the
dewatering well and the surface. The monitoring data and simulation results are combined to explore the variation
features of underground diaphragm wall deformation and surface settlement with suspended waterproof curtain,
and the surface settlement under the conditions of suspended waterproof curtain and drop waterproof curtain is
further compared and analyzed. The results show that in dewatering process of the foundation pit at all levels, the

horizontal displacement increment of the underground diaphragm wall is the greatest with the most of the surface
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subsidence as the dewatering depth reaches the first confined aquifer. The maximum surface settlement generated

by foundation pit with suspended waterproof curtain is about 2.7 times that with drop waterproof curtain, with the

greater 0.8 m of the maximum surface settlement location. At the peak of horizontal displacement of underground

diaphragm wall, the displacement during dewatering accounts for 28%, and at the peak of surface settlement, the

settlement during dewatering accounts for 49%. When the suspended waterproof curtain is used at 12 times the

excavation depth from the edge of the diaphragm wall, the ratio of surface settlement to the peak of surface

settlement is 0.1, which is about 13 m greater than that of the drop waterproof curtain. The research results are of a

reference value for determining the deep foundation pit dewatering scheme and ensuring the safety of deep

foundation pit excavation construction.

Keywords: suspended waterproof curtain; graded dewatering; deep foundation pit; foundation pit deformation
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Table 1 Characteristics of the soil layers in the study area
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Fig.2 Schemes of partially confined penetrating well plus
suspended curtain proposed in this study
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Fig. 3 Layout of foundation pit dewatering wells and monitoring points
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Table 2 Physical and mechanical parameters of the soil layers

P =2 pl/(grem™) ) M e K Ky/(m-d™") K/(m-d™") v
[©X 1.90 0.077 0 0.570 0.811 0.009 0 3.89x107° 5.84x107° 0.33
®, 1.94 0.0553 0.979 0.822 0.006 5 5.62x107° 8.43x107 0.33
@, 1.89 0.044 5 0.979 0.696 0.005 2 8.21x107° 1.23x107? 0.33
@, 1.91 0.029 3 1.202 0.640 0.003 4 1.73 2.60 0.23
®, 1.89 0.0320 0.900 0.611 0.003 7 5.18x107? 7.77%x107? 0.33
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Table3 Material parameters of the retaining structure and
dewatering well
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