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Abstract: To understand the influence of the railing heights on the vortex—induced vibration (VIV)
performance of the girder, and to reveal its mechanism, a segment model wind tunnel test including dynamic

pressure and vibration measurement was carried out. The VIV response, aerodynamic forces, mean and fluctuating
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wind pressure coefficients, frequency domain characteristics, and the distribution of contribution coefficient of local
lift on VIV were comprehensively analyzed. The results indicate that after installing the railings, the mean wind
pressure coefficient is increased, and the fluctuating wind pressure change is complicated. The predominant
frequency of fluctuating wind pressure is almost consistent with the natural frequency of the model. And the
contribution function of the local lift on VIV increases. Therefore, the VIV phenomenon is far more marked. And the
influence of variation in railing height on the surface wind pressure coefficient of the girder is negligible, but it has a
great influence on the distribution of fluctuating wind pressure coefficient and the amplitude of fluctuating pressure
power spectrum; with different railing heights, local lift in the front and tail areas of the upper surface of the main
beam contribute differently to the vortex. When the contribution increases, the VIV response of the main beam
increases; when the railing height is 45% of times the beam height, the vortex response of the streamlined box
girder is the largest. On this basis, appropriately reducing or increasing the railing height has a certain vibration

suppression effect, and especially reducing the railing height shows a better effect. The research results provide a

basis and reference for the design and related research of streamlined box girder railings.

Key words: streamlined box girder; railings heights; wind tunnel test; aerodynamic characteristics; vortex—

induced vibration performance
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Fig.1 Geometrical sizes of a bridge sectional model (unit:mm)
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Fig.2 Installation diagram of elastic suspension system
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Tab.1 Main parameters of wind tunnel test
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Fig.4 Schematic diagrams of railings (unit: mm)

2 EHEEXNERRIREZG

2.1 FITRTERIRHREHG R

ST M IR Sl (a7 AR 9 4R ) F) 41 15 it X 1Y
ARAEAR L . S T WFFEN H T IXUGEE FIIR 05 23 31 R
PrisiXGE [ U1 (B) , Ferfr U i WG, £ 8625 A ik

VA S Y — 3257 =N =N =8 Ay =
FHr AR AR TH, A = 0R7s . AR RN TC B A HR I (Y/H , Forp y g g iR ). &S
10.0 F —A— g=45° 10.0 —a— a=+5°

o=+3° a=+3°
—o— g=0° o a=0°
80 F =—3° 8.0 A a=-3°
. to— g=—=5° A \ to— q==5°
S 60t S 60f Ji |
& & d
= 40 = 40
201 20+ / L
0.0 F £ B aeNSasa-a<a—al—E=1—0 0.0 I & ,J_q_o Benad oioa—R=% —a=f=—"
- 1 | 1 1 1 1 1 1 - 1 I 1 1 1 1
00 05 10 15 20 25 30 35 40 45 00 05 10 15 25 3.0 35 40 45
Ul(fB) U/(fB)
(a) h=0 (b) h=0.35H
10.0 —A— 0=+5° 10.0 - —A— a=+5°
a=+3° N a=+3°
o—a=0° A —o— a=0°
oFr 8.0
8.0 =30 A X a=-3°
s a=—5° . | f— a=—5°
g 60Ff 2 £ 60F T l “
L & i
= 40Ff = 40k
20 20F E’q}
| %
0.0 &ﬁ?ri‘rﬁﬁl.ﬁw’?gﬁfw‘.‘r:?,i;z’t‘}ﬁ{‘)??ltiag‘g_}&"ﬁ-l"&—'{' I«'CE 0.0 | se—a—a—sad M—&@’-&-@—@’*ﬁ
00 05 10 15 20 25 30 35 40 45 00 05 10 15 2. 0 2 5 z 0 3.5 4 0 45
UI(fB) UI(fB)
(¢) h=0.45H (d) h=0.56H

HS5 REZAFZHE ARRRKLATEZRET Bk L

Fig.5 Vertical VIV responses of main beam at different railing heights and attack angles
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Fig.6 Distribution of mean wind pressure coefficient on girder’s surface at attack angle of 0°
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Fig.10 Fluctuating pressure power spectrum of representative measuring point at attack angle of +5°
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