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Monitoring and numerical simulation of deformation of retaining
structure in subway station foundation pit

LIU Jie', YAO Hai-lin', REN Jian-xi?

(1. State key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan
430071, China; 2. College of Architecture and Civil Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: Based on some urban subway station foundation-pit project, retaining structure of the foundation pit and its deformation
monitoring program are designed; in-situ monitoring data of the retaining structure deformation in the foundation pit are analyzed.
The laws of the horizontal deformation of the retaining structure changing with the excavation depth and time are studied.
Elastoplastic finite element model is built to do construction simulation calculation of the station foundation pit; FEM results and
in-situ monitoring results of retaining structure deformation are compared; and sensitivity factors analyses of the foundation pit
deformation are done with a variety of retaining structure form. The results showed that: the retaining form with steel support and
supporting pile has good limit to the lateral deformation of the foundation pit soil. The results calculated by FEM are consistent with
the in-situ monitor results; it is shown that the results of finite element analysis is credible; it plays an important role in limiting
lateral deformation by change the position of steel support; with the increase of supporting pile insertion depth; the soil deformation
trending to the foundation pit inside is slowed down somewhat.
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Fig.1 Typical core drilling histogram of subway
station foundation pit
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Fig.2 Layout of retaining structure of foundation pit
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Fig.3 Locations of important measuring points and layout
of the environment around the station foundation pit
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Table 1 The layout of measuring points and monitoring project of foundation pit
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Table 3 Physico-mechanical parameters of soils
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Fig.6 Horizontal displacement contrast curves of monitoring and calculation values of retaining structure in key construction step
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Fig.7 Horizontal displacement contrast curves of retaining
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