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Abstract :

The high-rise development and functional compounding of buildings have caused structures to bear

multi-source complex effects such as super high-rise coupled loads, wind loads, and roof garden

composite loads. Traditional single—condition design is difficult to adapt to the stress distribution laws.

Based on numerical simulation and engineering practice, this study constructs a three—dimensional

optimization system covering structural layout, component design, and vibration reduction monitoring,

and clarifies the refined implementation paths. Verified by engineering cases including the Lize SOHO

foundation pit, high-rise wind resistance, and roof garden projects, the scheme can effectively control

structural deformation and internal force, and improve safety and economic efficiency. The results

can provide technical support for structural design and construction control under complex loads, and

promote the upgrading of design to multi—field coupling adaptation.
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