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Research on Key Construction Technologies and Risk Coupling Management
and Control for Large-Span Curved Pipe Truss Steel Structures
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Abstract : Addressing the characteristics of large span, heavy weight, tight construction schedule, and high
technical difficulty in the steel structure project of the exhibition halls in the Digital Exhibition and Trade
City of Zhongyuan High—Speed Rail Port, this paper focuses on the construction of 32,554 tons of
five—string curved tubular trusses across 16 exhibition halls as the research subject, systematically
conducting research on the integrated optimization of key technologies and risk coupling management
and control. By analyzing the core technical challenges of the project, an integrated technological
system encompassing "processing—assembly-lifting—welding—monitoring—prevention and control"
was established, along with a multi—-dimensional risk coupling management and control model. This
approach resolved technical issues such as the synchronization of large—span truss installation,
welding quality control, high—precision assembly, and coordinated prevention and control of complex
risks. Project practice demonstrates that the technology and management and control system
achieved zero safety incidents throughout the construction process, with truss assembly accuracy
errors < 2.8 mm, lifting synchronization errors < 4.2 mm, a first-pass weld qualification rate of 99.2%,
and the project completed 5 days ahead of schedule. This provides a comprehensive technological
and management solution for similar ultra—hazardous large—scale steel structure projects.

Keywords : large-span steel structure; curved tubular truss; hydraulic synchronous lifting; risk coupling;
construction technology; safety management and control
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