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Abstract: Taking a twin-box girder bridge with a slot width
ratio of 20% as an example, the control effects of upward
vertical central stabilizers (UVCS) and downward vertical
central stabilizers (DVCS) on the bridge were investigated
using CFD simulation and a series of wind tunnel tests,
respectively. The results show that the amplitudes of heaving
vortex-induced vibration (VIV) responses first increase and
then decrease with the height increase of vertical central
stabilizers, in which the amplitudes of heaving VIV responses
for the UVCS with 0.4k /H and the DVCS with 0.2k /H were
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the smallest. The amplitudes of torsional VIV responses were
enhanced by installing the UVCS while the DVCS are helpful
to decrease the torsional responses. In addition, the results of
the CFD numerical simulation show that VCS change the
motion mode of vortex structures in the slotting and the
pressure zones on the upper and bottom surface of the leeward
side girder. It is found that the optimal control effective on
the VIV performance is the DVCS with 0.2h/H, whereas the
UVCS with 0.8h/H has the worst effective of all cases.

Key words: twin-box girder; vortex-induced vibration;
vertical central stabilizers; computational fluid dynamics

(CFD); wind tunnel testing; flow structures
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Tab.1 Structural parameters of twin-box girder with VCS

5 W% D/ HEB  ®WEH/ LR/ R/ BRI £/ R £/
iR m m m (kg e m™1) (kg *m? em™1) Hz Hz KLe b
M 6 36 3.5 27 577 3 641 460 0.100 8 0.2321 0. 005
il 0.1 0.6 0. 59 7.331 0. 295 9.72 13. 98 0. 005
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Fig.3 VIV responses of twin-box girder with UVCS
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Fig.9 Time histories of VIV responses of twin-box girder with different DVCS
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Fig.11 Comparison of vorticity of deck with
different VCS
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