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Investigation of aerodynamic characteristics and design wind load of
large span roof structures. (1/3)
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This project uses both wind tunnel test and CFD simulation to investigate the aerodynamics of
large span roof structures. The primary goal is to perform an in-depth study of the characteristics of
the roof wind pressure. It is also important that this wind engineering laboratory can enhance its
computational wind engineering capability through this research project. Furthermore, combining
the wind tunnel test and CFD could produce better results on the roof wind pressure database which
is essential to the future wind code development. The second important goal of this project is to
develop the wind resistant design of large span roof structures. This project intends to construct
complete finite element models of dome structures for following investigations: (i) dynamic
characteristics of large span roof structures; (ii) wind effects on the structural behavior and element
responses; (iii) based on the Proper Orthogonal Decomposition method and Load Response
Correlation procedure, establishing an equivalent static design wind pressure procedure for the rigid
type roof structures; (iv) by integrating the spectral analysis and dynamic modal analysis with the
results of last item, producing an equivalent static design wind pressure procedure for the flexible
type roof structures.

During the first year of this project, the research team has conducted in-detail wind tunnel
investigation and inital CFD simulation on the aerodynamics of hemispherical dome, especially the
Reynolds number effects on it. FE model of 4 domes has been built to study their dynamic
characteristics.

Keywords:
Large Span Roof Structures, Aerodynamics, Wind Tunnel Test, CFD Simulation, Wind Resistant
Design
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