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Wind induced response analysis of membrane — cable structures
in fluid — structure interaction
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Abstract: According to the Arbitrary Lagrangjan — Eulerian(ALE) description, a numerical simulation ap-
proach for wind induced response analysis of membrane — cable structures in three dimensions has been ac-
complished with recent international computation techniques. The results show that the influence of cou-
pling effect to the distribution form of wind pressure isnot significant. The negative pressure occurs in the

windward area, and the air pressure near the edge is smaller than other parts; the high — negative pressure
occurs in the middle of the windward side and the high positive pressure in the center. The membrane —

cable structure is restrained by the coupling effect, of which the displacement and stress decrease.
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Fig.1 Grid of cable-membrane structure
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Fig.2 Stress of cable—membrane structure
after form-finding
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Fig.3 Wind fluid model
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Tab.1 Wall grid size and boundary conditions set of fluid
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Fig.4 Stress and displacement of cable mem—
brane structure under the action of coupling
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Fig.5 Stress and displacement of cable-
membrane structure without action of coupling
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