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Fig.4 Coefficients obtained from regression analysis
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Fig.5 Wind pressure history of zone 9
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Fig.7 Wind pressure history of zone 12
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Fig.8 Auto/cross correlation functions of the wind pressure time histories
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Fig.9 Verification of non-Gaussian distribution
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Non-Gaussian Wind Field Simulation Method for Large-span
Roofs Based on Neural Networks
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Abstract: Radical basis function neural networks ( RBF neural networks for short) are adopted to simulate nu-
merically non-Gaussian wind field of large-span roofs. According to properties of a large-span roof, the wind
field is considered as the function of position and time, decomposed into a series of radical basis functions.
And monotonic nonlinear memoryless transformation mapping and wind field function obtained from RBF neural
networks are combined to define a transformation vector process, with which non-Gaussian process is trans-
formed to Gaussian process for simulation. The proposed RBF neural networks are applied to the simulation of
non-Gaussian wind field of a large-span roof. And the non-Gaussian wind field distribution on the roof is ob-
tained. Comparison of results shows that RBF neural networks are highly accurate when simulating non-Gaussi-
an wind filed. The method can make direct use of the outputs of RBF neural networks, without deriving formula
between non-Gaussian process and Gaussian process. Thus, RBF neural networks have obvious edge in simu-
lating non-Gaussian wind field of large-span roofs, both in accuracy and efficiency.

Key words: RBF neural network ;large-span roof ; non-Gaussian process; wind field simulation ; transformation

vector process



