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Fig. 1 Design overview of bridge (unit: cm)
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Tab.1 Main design parameters of secion model
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Fig. 3 Vortex-induced vibration(VIV) performance of the girder in original scheme
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Fig. 4 Test results of optimized railing scheme
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Tab. 2 Optimization of railing test measures
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Fig. 5 Layout of stabilizer plate (unit: cm)
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Fig. 6 Test results of VIV control by stabilizer plate
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Fig. 8 Test results of VIV control by inverted L-shaped skirt plate
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Tab.4 Test scheme of combined measures
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Fig. 9 Layout of inverted L-shaped skirt plate and stabilizer plate combined measures
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Tab.5 Test scheme of combined measures
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Study on vortex-induced vibration performance and optimization

measures of cable-stayed bridge with n-type composite deck

LI Chunguang, CHEN Sai, HAN Yan, LI Hejia
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, Hunan, China)

Abstract: The girder section of n-type composite deck is one of the commonly used section forms of
cable-stayed bridges. However, the m-type open section is a typical bluff body aerodynamic shape,
which is prone to airflow separation and alternating vortex shedding. causing vortex-induced vibration
(VIV) problems. It is necessary to optimize its section form to achieve the effect of vibration
reduction and vibration suppression. A w-type composite deck cable-stayed bridge with aspect ratio of
7.9 was prepared for sectional model wind tunnel test in this paper, the effects of the change of railing
form, stabilizer plate and inverted L-shaped skirt plate on the VIV performance of the girder were
studied. The research results show that partially closed maintenance way railings and stay cable
protective railings can reduce the VIV amplitude at varying degrees, but changing the structure of stay
cable protective railings will increase the vertical VIV amplitude of the girder. Increasing the length or
number of stabilizer plate, the vibration suppression effect is more obvious ; the inverted L-shaped
skirt plate can reduce the vertical VIV amplitude, but the damping effect of torsional VIV is not good.
The combined measures of inverted L-shaped skirt plate and stabilizer plate can further reduce the
vertical VIV amplitude, but cannot effectively reduce the torsional VIV amplitude. The combined
measures of inverted L-shaped skirt plate and partially closed stay cable protective railing can
effectively suppress the VIV of the girder. The research results can provide reference for the VIV
reduction design of similar girder sections.

Keywords: m-type composite deck; cable-stayed bridge; vortex-induced vibration(VIV); optimization

measures; wind tunnel test



