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[Abstract] Ultra—high steel frame factories in waterside environments exhibit distinct transient instability
characteristics during the construction phase. Under the combined effects of phased loads, environmental
disturbances, and changes in constraint conditions, they are prone to component instability, excessive nodal
stress, and overall stiffness degradation. To enhance the structural safety and control efficiency of such
factories during the construction phase, a stability control system based on staged load decomposition and
constraint reconstruction was established. By introducing a dynamic monitoring feedback mechanism and
numerical correction model, a real—time evaluation of structural stability and stress regulation path were
proposed. The research referred to multiple achievements in the field of construction control and recycling of
steel structure factories in recent years, and verified the applicability of the method with typical engineering
data. The results show that this control system can effectively improve the overall stability level of ultra—high
steel frame factories during the construction phase, achieve dynamic matching of load response and constraint
conditions, and provide a replicable technical route for structural safety control under complex construction
conditions.
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