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Mechanism of coupled vibration and evaluation of maximum response of long-span
cantilever roof due to local storm
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Long-span lightweight structures covering large column-free spaces are of
great social importance as they are also utilized as shelters during disasters. This international
collaborative research focused on cantilevered long-span roofs, conducting fundamental research to
establish their wind-resistant design methods considering extreme local gusts. Specifically, the
research progressed through the following tasks: (1) Investigated past occurrences and damage cases
of downbursts, (2) Developed a high-precision time-frequency analysis method to capture vibration
frequency changes associated with nonlinear large deformations of long-span flexible structures, (3)

Conducted downburst simulations based on computational fluid dynamics, and (4) Proposed a wind
response prediction method for long-span cantilevered roofs.
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2D simulation of cantilevered roofs in ABL wind and downburst wind
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