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Deformation Analysis and Dewatering Treatment of Deep
Foundation Pit Caused by Heavy Rain

TIAN Ruiduan'’, XIAO Jianhang’”, WANG Xiaorui’”
(1. Shanghai Tunnel Engineering Co. ,Ltd. , Shanghai 200000, China; 2. College of Geosciences
and Engineering, North China University of Water Resources and Electric Power, Zhengzhou, Henan 450046, China;
3. Disaster Prevention and Mitigation for Urban Underground Transportation Engineering Henan Provincial

Transportation Industry Technology Innovation Center, Zhengzhou, Henan 450046, China)

Abstract; Precipitation can alter soil mechanical properties and affect excavation safety, particularly during periods of
high precipitation. This study is based on the "7.20" rainstorm that occurred in Zhengzhou, Henan Province. A deep
foundation pit of " xiaonangang" station of Zhengzhou was taken as a case study, and MIDAS finite element software
was adopted to analyze engineering data measured during rainfall. This work also reveals the key factors of subway deep
foundation pit deformation caused by short-term exceptionally heavy rainfall, analyzes the method of precipitation han-
dling in the case of fully storing water in the foundation pit, and proposes some precautionary measures for the founda-
tion pit project facing exceptionally heavy rainfall. The results are as follows. The main factors of the exira heavy rain
affecting the deep foundation pit of the subway are the dislocation of the internal support and the role of pit filling, of
which the main reason for the dislocation of the internal support is that the pit filling reduces the difference between the
soil and water pressure on both sides of the enclosing structure, thus weakening the deformation of the enclosure. When
descending the full storage pit, it is appropriate to use the method of joint descending of both the inside and outside of
the pit, and timely apply steel support; In the face of extra heavy rain, the steel support should timely raise retaining
wall and strengthen the connection between steel support and walings.

Keywords: short-time intense rainfall; deep foundation pit of subway; finite element analysis; support struc-
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