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Study on wind-induced vibration of long-span light-weight structures has a
number of difficulties: the wind load is sensitive to the Reynolds number; coupled vibration of
flexible envelope and internal pressures due to unexpected openings is complicated; and
fluid-structure interaction analysis is of high computational costs. In this study, we developed an
analytical model for analysis of coupled vibration of the structural envelope and internal pressure;
moreover, we developed vortex method for fluid-structure interaction analysis; for the structure

with complex shape, we explored the SfM (Structure from Motion) technique for shape measurement, and
also conducted vibration tests on a real shell structure; and finally, we presented a new composite
liquid damper to mitigate long-term structural vibrations of these structures.
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