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Deformation and Stress Characteristics of Asymmetric
Excavation Under Severe Asymmetric Loading

HUANG Shanjing, XIAO Zhaoyun, TU Bingxiong,
CAI Qipeng, ZHANG Qiang

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract; In order to study the deformation and stress characteristics of asymmetric excavation under severe
asymmetric loading, based on an asymmetric excavation project in Xiamen, Fujian, the deformation character-
istics of retaining piles and the force response of supporting structures of asymmetric excavation are analyzed
by field monitoring method. The results show that under asymmetric loading, the whole torsional deformation
occurs on the tops of the asymmetric excavation, the horizontal displacement in two directions occurs in the re-
taining piles. There are two different deformation modes in tangential horizontal displacement: cantilever type
and convex type. Over-excavation, rainfall and other bad conditions will seriously affect the deformation of the
retaining structures and the force of the supporting structures of asymmetric excavation. Asymmetrical charac-
teristics of the excavation should be fully considered in design, construction and monitoring. Only considering
the normal deformation of retaining piles is not conducive to the project risk control.
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Fig. 3 Schematic diagram of excavation digging steps
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