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Aerodynamic characteristics of air-inflated membrane structure based
on a hybrid substructure method

ZHOU Feng ', CHEN Wen-li ', LI Hui '

(1. Civil Engineering School, Harbin Institute of Technology, 150090 Harbin,China;2. Civil and Architectural Engineering
School, Nanchang Institute of Technology, 330099 Nanchang,China)

Abstract; To improve the accuracy of aerodynamic parameters of membrane structures depending on numerical
simulation method, the aerodynamic characteristic of ETFE air-inflated membrane structure on the roof of the
National Aquatics Center (NAC) is analyzed based on the hybrid substructure method of on-site monitoring and
CFD numerical simulation in this paper. The ETFE air-inflated membrane structure and flow field are considered
as two substructures, the vibration response of the ETFE air-inflated membrane structure is measured from the
Health Monitoring System of NAC and treated as the moving boundary condition of air-inflated membrane struc-
ture in the flow field. Only the flow field around the moving boundary is simulated by the CFD code CFX 11. 0.
By CFD numerical simulation, the additional mass, aerodynamic damping and aerodynamic force of ETFE are
obtained and the changing laws of these aerodynamic parameters with time and wind speed are studied. The re-
search results indicate that the hybrid substructure method of on-site monitoring and CFD numerical simulation is
an effective approach to obtain aerodynamic characteristics of air-inflated membrane structure.
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