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Fig. 1 Elevation layout of bridge (unit: m)
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Fig. 2 Cross section of girder in middle span (unit: m)
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Fig.3 Arrangement of wind tunnel test for section model of double box girders
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Tab.1 Parameters of test model
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WA K E R M 1:40 kgem '  13788.4 13.2713
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Fig. 4 Layout of pressure measuring points of main beam section
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Fig.5 Results of vibration test
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Fig. 6 The mean of wind pressure coefficient on main girder surface with different spacing
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Study on the mechanism of the influence of spacing on
vortex-induced vibration of double bluff body steel box girders

MAO Yu', LI Chunguang's HAN Yan', WANG Lei*, LIANG Aihong', YAN Hubin'

(1. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, Hunan. China;

2. Guangdong Communication Planning & Design Institute, Guangzhou 510000, Guangdong, China)

Abstract: In order to study the vortex induced vibration (VIV) performance and vibration mechanism
of double amplitude bluff body steel box girder bridge, wind tunnel test of segmental model was
carried out. The displacement response of vortex vibration and the time history data of pressure at
each measuring point on the surface were obtained through the vibration and pressure measurement
test. Taking a working condition every 0. 5m, the mean value and standard deviation of the fluctuating
pressure coefficient of the measuring points on the box girder surface with a spacing of 0. 5m to 3m, as
well as the correlation and contribution coefficient of local aerodynamic force and overall aerodynamic
force are compared and analyzed. The results show that: Vertical bending vortex-induced vibration
occurs at the Angle of attack of £3° and 0°, and the Angle of attack of —3° is the most unfavorable
Angle. The variation of spacing causes the difference of pulsating pressure on the surface and bottom
of the box girder, and the variation is significant when the spacing is more than 2m. There is an
optimal value of vortex vibration performance of the double amplitude bluff body steel box girder
bridge. When the spacing is 1. 5m, the vortex vibration of the double bluff body steel box girder is not
completely suppressed, but amplitude of vortex-induced vibration is greatly reduced. Under this
interval, the pressure pulsation of the upper and lower box girders in the deck area and the bottom
area of the girder is greatly weakened, which destroys the correlation between the local aerodynamic
force and the overall aerodynamic force, thus amplitude of vortex-induced vibration is reduced.

Keywords: vortex vibration performance; wind tunnel test; twin box bridge; space; surface pressure



