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Research on Stress State of Ultra-large Rectangular Composite Pipe

Segment in Service Stage

ZHANG Haibo
[Shanghai Urban Construction Design and Research Institute (Group) Co., Ltd., Shanghai 200125, China]

Abstract: Steel-concrete composite pipe segments are increasingly being promoted and applied in super-large section
rectangular pipe jacking projects. Influenced by the steel-concrete interfacial properties, the stress state of composite
pipe segments is complex. Therefore, it is of great significance to analyze the stress performance of steel-concrete
composite pipe segments during the service stage. Based on a pipe-jacking constructed metro station project in
Shanghai, the finite element software is used to simulate and analyze the stress performance of composite pipe segments
under load condition during the service stage. By analyzing and comparing two different calculation models such as full
connection and stud connection, the stress, deformation and interface slip of the composite pipe segments are analyzed.
The analysis results show that the use of stud connection model is more in line with the actual situation. The maximum
stress of the steel structure and the studs occurs at the waist, and the maximum stress of the concrete part occurs at the
top. The main deformation of the pipe segment is vertical. There is local slippage at the interface between steel
structures and concrete structures. The taken measures such as designing transverse and longitudinal rib plates and
setting stud bolts at the interface can effectively enhance the interface connection performance.

Keywords: pipe jacking; composite pipe segment; stud; numerical calculation
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