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Abstract: In order to study the effect of geometric parameters of wind fairing on vortex-induced
vibration (VIV) performance of two-side box type II-shaped girder, 4 types of test combinations
including the original section, which contain 14 test conditions were carried out. Through the
segmental model vibration measurement test, the VIV amplitude of II-shaped girder with test
wind speed under different conditions were measured. The effects of different wind fairing
lengths and tip heights on the VIV amplitude, the lock-in length and starting wind speed of two-
side box type II-shaped girder at 0° wind attack angle were analyzed. The SST k-w model was
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used for computational fluid dynamics analysis. The flow field characteristics around the section
of two-side box type II-shaped girder under the original section and different wind fairing were
simulated, and the VIV suppression mechanism of different wind fairing measures was discussed
based on the evolution chart of static vorticity around flow. The results show that most wind
fairing measures can effectively suppress the vertical bending VIV and reduce the torsional VIV
amplitude of the two-side box type [I-shaped girder. When the ratio of tip height to girder height
is 5/6, the vortex-induced vibration of the [I-shaped girder is completely suppressed and the VIV
performance is good. Increasing the length of wind fairing and making the tip of wind fairing
downward can help to reduce the VIV amplitude of the section and the lock-in length, and
improve the starting wind speed, which can make the vibration suppression effect on the II-
shaped girder more obvious. The vortex-induced vibration is obvious in the original cross section
of two-side box type [I-shaped girder. Installation of wind fairing can weaken the flow separation
of upper surface gas and reduce the vortex scale, which is beneficial to suppress VIV. Periodic
shedding and moving vortices on the lower surface of two-side box type II-shaped girder are the
driving factors of torsional vortex-induced vibration.

Key words: structural wind engineering; two-side box type II-shaped girder; vortex-induced vi-

bration; wind fairing form; wind tunnel test; numerical simulation
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Table 1 Main Design Parameters of Model
S8 BRI 4R
# 5 D/m 0. 065 1/40
298 B/m 0. 60 1/40
S T m/ (kg » m™ ) 12.01 1/40%
SRR ESE T/ (kg e m* + m™ 1) 1.51 1/40*
AR f1,/He 3.32 40/4
HEHE [/ Hz 7.73 40/4
IEHEH &/ % 0.31 1
HEEBLJE &/ % 0.21 1
HEBRLL & /& 2.33
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Table 2 Experiment Conditions
4 5 T oG h/D W a/ ()
J5 T 1T JEL T 1T 0,43
1 1/6
2 2/6
1/D=0.667 3 3/6 0
4 4/6
5 5/6
6 2/6
1/D=0. 866 7 3/6 0
8 4/6
9 1/6
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/D=1 11 3/6 0
12 4/6
13 5/6
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Fig. 3 Shape and Size of Wind Fairings
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Table 3 Maximum Dimensionless VIV Amplitude

Under Various Conditions

— /D e R — 1 PR IR

1/D=0.667 1/D=0. 866 /D=1

1/6 0.000 0 0.000 0

2/6 0.000 0 0.101 2 0.000 0

A 3/6 0.089 1 0.000 0 0.000 0
4/6 0.000 0 0.000 0 0.000 0

5/6 0. 000 0 0. 000 0

1/6 0.067 9 0.037 1

2/6 0.120 0 0.1316 0.062 6

Hl 5% 3/6 0.090 2 0.079 2 0.070 2
4/6 0.043 8 0.038 6 0.037 1

5/6 0.000 0 0.000 0
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Table 4 VIV Lock-in Length Under Various Conditions

BUEX KB/ (m+ s™1)
wiRFEA | /D

1/D=0.667 | 1/D=0.866 | (/D=1

1/6 0.000 0 0.000 0

2/6 0.000 0 0.990 8 0.000 0

5 3/6 1.2881 0.000 0 0.000 0
4/6 0.000 0 0.000 0 0.000 0

5/6 0.000 0 0.000 0

1/6 1.606 2 1.4055

2/6 2.007 8 2.309 0 1.5059

%% 3/6 2.208 6 1.306 2 1.907 4
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5/6 0.000 0 0.000 0
1/6 4,015 6 4,417 1
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Fig. 11 Static Vorticity Around Flow of Condition 3
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Fig. 12  Static Vorticity Around Flow of Condition 11
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Fig. 13  Static Vorticity Around Flow of Condition 13
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