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Deformation Monitoring and Numerical Simulation of a
Stepped Deep Foundation Pit in Soft Soil Area

Li Cheng', Jia Zhanlei', Xu Chenghao’

(1. Jiangsu Geotechnical Engineering Survey and Design Institute, Zhenjiang 212021, China;
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2. College of Civil Engineering and Architecture, Jiangsu University of Science and Technology . Zhenjiang 212003, China)

Abstract: The support structure of deep foundation pits in soft soil area is prone to deformation and
failure during excavation, leading to potential safety accidents. Taking the deep foundation pit project in
the soft soil area of Zhenjiang city as the research target, the deformation law of the stepped support
structure was investigated. Through on-site measurement and numerical simulation, a comprehensive
analysis was conducted on the stepped support structure, with a particular focus on comparing the dis-
placement results of the support piles. The results shows that the computed results closely align with
the actual field data, accurately reflecting the deformation patterns of the support structure. During the
excavation process, the highest horizontal displacement of support piles can be observed in the middle of the
foundation pit, with a maximum of 33. 4 mm at the top of the pile. Moreover, the horizontal displacement pres-
ents a “bow-shaped” deformation pattern along the pile body. By comparing the deformation results from the
north and south sides of the foundation pit, it can be observed that the implementation of the stepped support
structure effectively regulates the horizontal displacement of the support piles.

Key words: deep foundation pit; stepped support structure; foundation pit monitoring; numerical

simulation; displacement
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Analysis of Mechanical Properties of the Structure Caused by the Fracture of
the Suspension Rod of Spatial Mesh Suspension Rod Tied Arch Bridges

Zou Lanlin, Hu Yanshu

(School of Automobile and Traffic Engineering, Wuhan University of Science and Technology, Wuhan 430065, China)

Abstract; Based on the research background of a steel box tied arch bridge with a wide spatial mesh
boom, the effects of the broken boom on the mechanical properties of the structure were analyzed. By
simulating the state of the broken boom, the static characteristics of the number and position of the bro-
ken boom on the internal force of the remaining boom, the internal force of the main beam, the internal
force of the main arch, the line shape of the main beam and the line shape of the main arch were ana-
lyzed. The results show that the internal force redistribution of the adjacent boom will occur after the
boom breaks, and the closer the distance to the fracture. the greater the impact. After the boom was
broken, the peak of displacement reduction would appear near the fracture position, and the farther
away from the fracture position, the influence on the linear shape of the main beam and main arch would
gradually decrease. Through the analysis of single boom fracture and two booms fracture, it can be seen
that the arch foot position and mid-span position have the greatest influence on the main beam and main
arch after the boom fracture.

Key words:spatial mesh; steel box tie arch bridge; structural stability; broken boom; statics



