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Fig. 6 Structural average displacement
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Numerical investigation on fluid-structure interaction of membrane structure

ZHU Wei-liang”, YANG Qing-shan

(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)
Abstract: An interaction between enclosed saddle-shaped membrane and wind is numerically simulated u-
sing iterative method to study structural vibration and the interaction’s effects on membrane’s wind re-
sponse. It is shown from numerical results that, structural average displacement could be affected by
boundary conditions, wind loads distribution and structural vibration characteristics. Dynamic displace-
ment could be obviously affected by vortex pattern and its shading behavior. Periodic vortex shading ap-
peared on the structure under wind exiting. When the membrane was weakly prestressed, rolling mem-
brane waves could be induced by these vortexes. Vibration characteristics of different position on the
membrane vary significantly. Usually, strong and fierce vibration could be observed where airflow sepa-

rates and wind vortexes shade dramatically, also in the region rolling waves excite whipping effect.
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