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CONVERSION OF THE VORTEX-INDUCED AMPLITUDES OF
SECTIONAL MODELS TO FULL-SCALE BRIDGES BASED ON WAKE
OSCILLATOR MODEL

XU Kun , GE Yao-jun

(State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The approach for converting the VIV amplitudes of sectional models to full-scale bridges base on a
two-degree-of-freedom empirical model (wake oscillator model) is established in this paper. The wake oscillator
model to be used in this paper is firstly introduced. The conversion method by involving fully correlated and
non-fully correlated cases are then derived based on this model. A real bridge is utilized as a case study, and the
calculated results are compared with those of field measurements. Results indicate that once the span-wise
correlation of VIV forces is ignored, the conversion of VIV amplitudes between sectional models and full-scale
bridges, generated by wake oscillator model, equals to the result generated by the traditional nonlinear
semi-empirical model. However, once the span-wise correlation of VIV forces is considered, the calculated VIV
amplitudes of real bridges may be smaller than the results of sectional model tests. The calculated results by
ignoring the span-wise correlation of VIV forces agree well with those of field measurements. Thus, the
calculation of VIV amplitudes of a full-scale bridge by ignoring the span-wise correlation of VIV forces may be
more reliable in the case of lacking an accurate spatial coherence function of VIV forces.
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Fig.1 Schematic diagram of structure vertical vibration
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Table 1 Parameters of the cross-sectional model
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