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Influence of Overlying Load on the Internal Displacement Field of Soil
Outside the Pit Based on Transparent Soil Technology

ZHANG Xiao-shuang, YANG Hao, LI Hao-ran
( Environmental and Safety Engineering College, North University of China,Taiyuan 030051, China)

[ Abstract] In order to study the influence of overlying load on the internal deformation of soil outside the foundation pit, a
transparent soil test chamber with controllable deformation mode of retaining structure was designed and combined with particle image
velocimetry technology to analyze the influence of different deformation modes of retaining structure and overlying load on the internal
deformation of soil. The reliability of the test results was verified by comparing the data obtained from the transparent soil test with the
prediction curve and the engineering example. The results show that the overlying load has a significant effect on the displacement field
of the soil outside the pit. Increasing the overlying load or reducing the distance between the overlying load and the retaining structure
will make the influence area of soil displacement outside the pit expand to the deep soil layer, and the maximum vertical settlement and
horizontal displacement will also increase. The soil depth of the soil outside the cantilever type and the convex type is significantly
affected by the overlying load pressure and distance. The displacement of the upper soil is significantly affected by changing the
pressure and distance of the overlying load in the cantilever deformation mode, but the displacement of the middle and lower soil is
more significantly affected by changing the pressure and distance of the overlying load in the convex deformation mode. Compared with
reducing the distance of the overlying load in the same proportion, increasing the overlying load has a greater impact on the
displacement. It can be seen that in the actual project, it is necessary to combine the local building distribution with the underground
engineering environment, and take appropriate measures to avoid the most unfavorable deformation mode of the retaining structure.

[ Keywords ] foundation pit engineering; transparent soil; model test; retaining structure deformation modes; overlying load
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Table 1 physical and mechanical properties of sandy soil and transparent soil

- L/ N/ R THE/ TN TR/ T RAL /ML GEY v
A . N . . . _
(geem™) (°) (grem ™) (grem ™) Sy 44 MPa !
it 2.41 31.94 1. 637 1.379 0.922 0.619 0. 341
EH A+ 2.21 32.21 1. 296 1. 111 0. 989 0.705 0. 470
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Fig. 1 Transparent soil model test facility
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Table 2 Different retaining structure deformation modes

under bolt control
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Fig. 2 Experimental flow chart
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Fig. 4 Comparison of soil displacement curves outside the pit
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