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Prediction of vortex excitation response for a hybrid cable-stayed bridge at preliminary design stage
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There are cases where it is not possible to predict the amplitude of vortex excitation with high
accuracy by 2D wind tunnel model tests at a preliminary design stage. A good example is
the proposed hybrid cable-stayed bridge with greatly varying cross-sectional shapes of the
girder along. the bridge axis treated in this study. Firstly, wind tunnel tests were conducted
for four 2D models. Secondly, a linearized method for 3D numerical analyéis was prepared
and then applied to examine the response to this bridge. V-4-8,3p (wind,speed — amplitude —
structural damping) contour graphs obtained by the analyses showed that one of the triangular

fairings that were examined was effective for a decrease in the maximum amplitude of

response below the allowable value.

Based on this result, it was desided that the bridge

girder with the fairing should be included in the detailed design.

Key Words : vortex excitation, 2D wind tunnel model test, 3D numerical analysis,

preliminary design, hybrid cable-stayed bridge
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