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Experimental Study on Spanwise Correlation

of Vortex-excited Forces of a Streamlined Box Girder
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Abstract: Aiming at spanwise correlation of vortex-induced forces (VIFs) of the main deck of bridges,
wind tunnel experimens of an oscillating and stationary streamlined box girder were conducted under differ-
ent wind attack angles in the smooth flow. The VIV responses, spanwise correlation of vortex-excited
forces, and surface pressures of the streamlined box girder were investigated. The research results showed
that the spanwise correlation coefficients of the vortex-excited forces of the streamlined box girder were re-
lated to the amplitudes and wind speeds in the lock-in region. The spanwise correlation coefficients of the
vortex-excited forces of the main deck at ascending stage of the lock-in region were larger than that of the
main deck at the maximum amplitude of the lock-in region. The spanwise correlation coefficients of the
pitch moments of the main deck in torsional VIV were larger than that of the lift forces of the main deck in
vertical VIV. Meanwhile, the spanwise correlation coefficients of the pressures on measure points of the

main deck were related to the amplitudes of the oscillating main deck, and the spanwise correlation coeffi-
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cients increased with the increase of the amplitudes.

Key words: bridges; streamlined box girder; vortex-induced vibrations (VIV); spanwise correlation;

wind tunnel tests
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Fig. 2 Cross-section of the main girder (cm)
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Tab.1 Experimental parameters of the main deck model
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Tab.2 Test cases of the main deck model
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Fig.5 Vertical and torsional VIV responses
of main deck vs. reduced wind velocity
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Tab.3 Wind speeds selection for spanwise
correlation analysis of VIF at +3° wind attack angle
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Tab.4 Wind speeds selection for spanwise correlation
analysis of VIF at +5° wind attack angle
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Fig. 6 Spanwise correlation of vortex-induced
forces of main deck at lock-in in vertical VIV
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Tab.5 Parameter fitting values of spanwise correlation
coefficients of VIFs at +3° wind attack angle
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Tab. 6 Parameters fitting values of spanwise correlation
coefficients of VIFs at +5° wind attack angle
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Fig. 7 Spanwise correlation coefficients of the pitch moments

coefficients of the main deck at torsonal VIV lock-in
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Fig. 8 Spanwise correlation coefficients of the

lift coefficients of the stationary main deck
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