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Interaction mechanism between retaining wall and
soil under pre-excavation dewatering

XUE Xiuli'*, LI Miaokun'”, ZENG Chaofeng' "’
(1. Hunan Provincial Key Laboratory of Geotechnical Engineering for Stability Conirol and Health Monitoring ,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; In this study, a 2D fluid-solid-coupled numerical model was established based on the investigation data
of a station of Tianjin metro line 3, and a series of numerical simulations were carried out to investigate the
distribution of horizontal foundation modulus along the depth under conditions of different foundation pit width and
dewatering depth. The numerical results are compared with those computed by the m method, which is a traditional
design method of foundation pit recommended in the Chinese Code. The results indicate that under the common
conditions of pre-excavation dewatering ( PED) , the horizontal foundation modulus decreases greatly compared with
the values determined by the m method, and the larger the pit width and dewatering depth, the greater the decrease
extent. When using the elastic foundation beam method to predict the PED-induced deformation of a retaining
structure, the obtained deformation will be underestimated, if the m method is used to determine the horizontal
foundation modulus.
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Fig.1 Layout of surrounding environment of the foundation pit'!
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Table 1 Mechanical parameters of soil layers and soil distribution in numerical model

+ WR/m  K/(m-d') K/(m-d™") K A M ©'/(°) ¢/kPa m/(MN - m™)
MR+ 0~5.5 0.1 0.1 0.0065 0.0553 0.979 20 18 4.5
FEkmt  5.5~11 0.5 0.5 0.0036 0.0312 1.192 26 15 7.0
MR+ 11~19 1x107* 5x107* 0.0052 0.0445 0.979 21 20 6.0
W+ 19 ~24 1 1 0.0034 0.0293 1.202 27 16 8.0

it 24 ~27 1x107 5x107° 0. 0046 0.0397 0. 800 15 25 6.5
Bk + 27 ~33 0.7 1 0.0033 0.0283 1.202 27 14 10.0
MR+ 33 ~37 3x107* 5%x107* 0.0037 0.0320 0. 900 19 24
. 4wk 37 ~42 1.5 2.5 0.0022 0.0191 1.382 37 8
R 42 ~50 2x107 5x107 0.0035 0.0305 0. 900 23 17
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