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Analysis of pit deformation and displacement of

surrounding soil in stereo garages
PAN Jingjie' » WANG Xunxing' » LI Mingguang® » LIU Nianwu' » WANG Lei!
(1.School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiaotong
University, Shanghai 200240, China)

Abstract: In order to understand the deformation law of retaining structure and surrounding soil during the
excavation of ultra-deep and small-sized foundation pits, our study monitored the deformation of a given
ultra-deep and small-sized stereo garage in Hangzhou, simulated with the help of Plaxis finite element
software and analyzed the variation law of the deformation of retaining structure and displacement of
surrounding soil during the excavation of foundation pit. The results show that the lateral displacement of
diaphragm wall induced by the excavation of foundation pit presents a “bow-shaped” deformation. The
maximum displacements along inclinometer 1 and inclinometer 2 are 44 mm and 43 mm respectively. This
indicates that the spatial effect of the diaphragm wall makes the center of the long side of the pit equivalent
to that of the short side, and plays an inhibiting role in the deformation of the pit; The location of the
point with maximum surface settlement is compared with that of the deep and large pit, and the point with
maximum surface settlement is located at about 0. 2 times the excavation depth away from the retaining
structure. This indicates that the point with maximum surface settlement is closer to the retaining
structure. For the retaining structure under the compound mode, the soil displacement field outside the pit

can be zoned by displacement value; compared with the engineering data of other pits, small-sized
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foundation pits can better resist deformation, which shows that the deformation of the foundation pit of

the ultra-deep and small-sized stereo garage is small, and it has a potential application prospect in

downtown areas in the city.

Key words: ultra-deep small-sized pit; field measurement; numerical simulation; surface settlement;

soil displacement field
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