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Deformation Control Strategies for the Installation of Long-Span Steel Structures
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Abstract: Long-span steel structures are increasingly widely used in construction projects, while deformation
control during installation has become both a key issue and a major challenge in the construction process. This paper
adopts a combination of theoretical analysis, numerical simulation, and engineering case studies to investigate the
deformation mechanisms and control measures involved in the installation of long-span steel structures. The results
show that structural self-weight, installation loads, temperature variation, and construction sequence are the main
factors causing deformation, among which the construction sequence and temporary support system play a decisive
role in deformation control. By establishing a refined finite element model, the deformation patterns of the structure
under different installation schemes are simulated, and an active control technology based on deformation prediction
is proposed, including optimization of the construction sequence, rational arrangement of temporary supports, and
the implementation of real-time monitoring and dynamic adjustment throughout the entire process. Engineering
applications demonstrate that this method can control the maximum installation deformation within the design allowable
range and improve installation accuracy by more than 30%, thereby effectively ensuring installation quality and
construction safety. The study provides strong guidance and practical value for similar long-span steel structure projects.
Keywords: long-span steel structures; installation deformation; control strategies; finite element analysis; construction
technology
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