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Fig. 1 Cross-section of prototype deck model
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Tab.1 Design parameters of sectional models with origi-

nal cross-section
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(kg-m’-m )
(%ﬁgftull/\%o) 96.5%  7.84  18.96 0.82
(f’ﬁgft{?lz/%) 95.7%  9.96  36.87 0.72
<zﬁgf£ﬂf/5o> 97.0% 10.50  18.05 1.32
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Fig.2 Diagram of model in wind tunnel test
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Tab.2 Results of wind tunnel tests
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Fig.4 Diagram of computational field
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Tab.4 Summary of learning samples of prototype II-
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Fig. 14 Parameter optimization result
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Radial basis function networks used in prediction of vortex-induced vi-

bration of I1-shape bridge-decks

LI Jia-wu', DANG Jia-min', WU Tuo’, GAO Guang-=zhong'
(1.School of Highway, Chang’an University, Xi’an 710064, China; 2.Shaanxi Provincial Transport Planning
Design and Research Institute, Xi’an 710068, China)

Abstract: Steel-concrete Il -shaped cross-section is prevalent in the design of cable-stayed bridges. Nevertheless, the vortex-in-

duced vibration (VIV) is prone to occur for this section type, which can cause structural safety problems and reduce the driving

comfort. In this paper, the results of the wind tunnel tests of II-shape prototype deck are used to certify the script in numerical simu-

lation of vertical VIV. Then, the data set could consist of the results from wind tunnel tests and computational fluid dynamics

(CFD), which is used to describe the relationship between the two shape parameters—aspect ratio and aperture ratio, and respons-

es of vibration. The radial basis function artificial neural network is trained by the learning sample, and the setting parameters of ar-

tificial neural network should be optimized to improve the precision to study the mechanism of the VIV in the II-shape prototype

deck. The results indicate that the responses of VIV have non-linear relationship with two shape parameters. And the relationship

can be used to guide the selection and optimization of the aerodynamics control measures.

Key words: cable-stayed bridge; vortex-induced vibration; wind tunnel test; artificial neutral network; numerical simulation
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