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Simulation and Monitoring of Mechanical Properties during the Construction Process of
Large-span Steel Structures
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Abstract: Large span steel structures have the advantages of light weight, high strength, strong spatial adaptability, and flexible shape,
and are therefore widely used in many engineering fields such as sports venues, exhibition centers, transportation hubs, industrial
plants, and public buildings. Given the large span of its structure, complex stress conditions of its components, and significant mode
transitions during the construction phase, there are differences between the mechanical properties during the construction process and
the design state after forming. Without scientific simulation and real-time monitoring, it is easy to encounter situations such as
component deformation exceeding limits, abnormal redistribution of internal forces, instability of temporary supports, accumulation of
installation errors, and risks to structural safety. This article focuses on the simulation and monitoring of mechanical properties during
the construction process of large-span steel structures. It analyzes the stress characteristics, simulation analysis methods, monitoring
technology modes, and control strategies during the construction stage of large-span steel structures, and provides optimization
approaches from finite element modeling, construction stage analysis, deformation monitoring, stress monitoring, temperature effect
correction, data feedback, safety warning, and other aspects. Research has pointed out that the safety control of large-span steel
structure construction should follow the principles of simulation priority, monitoring closely, data verification, and dynamic adjustment.
By coordinating construction simulation with on-site monitoring, the precision of structural construction process control can be
improved to ensure engineering safety and forming quality.
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