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Fig.1 Layout of the anemometers and monitored stay-cables

of Sutong Bridge (Unit: m)
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Fig. 2 Wind speeds and directions, wind-induced vibration responses of NA30U stay-cable of Sutong Bridge on August 15, 2018
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Fig.4 Elastic-supported stay-cable model by springs

R P S bR PR BN K BN R
78.4552kg/m , 75 # A7 i F A AL 56 i iz R R AL
A7 K BE A O 15,3275 kg/m, XF B e L o A, =
105120 RTHR m Bk s B35 LS b i 52 00 F
JE MR D . Argentini 25V 45 H i 2% Hovenring B
$r & (K 53 m, B4 50 mm) B R 9 K B JE 1 78
0.01%6-0.05% 3t FEl P9 o 3% J7 M S5 5% 1) Jo2 W8 K
511 SRR (KN 114.7 m) (1 520 B8 247 20
Mr, 25 B R PR AT 3B BLE o 0.5%-0.1% .
Y amaguchi 5% % JU A ABHRL I R Z BELJE L 1 520 L
PHEAT T 404, R PR B LR, 1 B B e
X E R PR 2 Ry 0.01 O i b R B JE e R 0.16 %),
HL B % 7R R S A58 R0 1 AL BELE L A
— /N Y e, AR 5 Haz A2 A7 I, SR I AR
A BH JE X5 B w23 25 O 0.002 (X R B JE L R
0.03% ). Zi EATAL, RHRLER & B ik sh LS B JE LE 2
PRAE /N B Z R 08 1 SN BHE o AR SO e SR L
F R BB LS H S 0.01%6-0.05% , X N S 4
PR W7 v P A

S.=mé/(pD*)=0.327-1.634 (1)
Kb om R A K L (kg/m) s M PLER
Je t ;0 2 B (kg/m®) L p=1.225kg/m’,

PR B KSR RS HME 1R, %
JE B 5 KA S BRbr R A LR H ET TR R B
ES RV S HIDS BT LB A S 1115 r3 (= £ A= SaL Y
g (%% d=2mm(d=0.014D) , 3.5 mm (d =
0.025D ) FEATAS [ BHLJE L A 5] A, st it it XU 3
B F o, BRI T an 2 2 it o AS [ BBJE £



o5 3

XA, - RHLR IR 2SS4 R G U R AT Y 445

F1 MAEFTEREMKESHICE

Tab.1 Summary of parameters for stay-cable segment

model
s owm E B
B m 0.14 0.14
K m 493.721 2.00
ik kg/m  78.4552 15.3275
A A Hz 12.3 4.00
e % 0.01-0.05 0.12,0.24,0.48,0.73
S K 0.327-1.634  0.766,1.532,3.064,4.660
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Tab.2 Test cases of stay-cable segment model
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15 €%k 3
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i 0.09 ; 10(0.071D) 8D
18 1
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Fig. 5 Types of helical wires
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Fig.6  Wind tunnel test photographs of stay-cable segment

model for typical cases
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Fig.7 Wind-induced vibration responses of indent stay-cable

with different damping ratios

AP Yoo HIRBEIEIRARGE (m) , S, o0 17 5 2 %8,
S, =/D. /U, B FAPF— BHL0.2, DN R &R AR

(m),oc, AT I ZRBARHE 2, BIAE G {4 — L HR 0.45
(SCHk[ 28 T W IME 7 0.3) ¢

2 345 T A I A v 0 W Y 3R 3 2K
I 258 K SR FH SCHik 7 8 A B T Bl . SEi
Rk A 12.3 Hz W30 B4R sh s, 6 1z A7 1 v 88 Ak JXU ek
X [0 4 6-10m/s. H &l 2 AT, HF 85 Ab i XU 55 1
11 AU i K 24 4-6 m/'s, U A 17 XU h 6 m /s B % i
PR 5 P b SR i X 2 R 8.5 m /s, BV SR 7 % 19 G
HANRRXE U/ (/D )=8.5/(12.3X0.14 )~4.94,
F 2% 3 AT, AR SR e KU R 2 R A
I 0 T B 108 TR A i 3 {1 /N T e SCRR[ 27 ]
15 80 BAE A5 e Scmk [ 28145 2 0y 1 5RE
E2 3l

®3 PERERFMEERNEMNEKIREBXEERSHEEELS

Tab.3 Comparisons between experimental results and estimated values of wind speed and maximum vibration amplitude

of stay-cables
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Fig.8 Wind-induced vibration responses of smooth stay-ca-
ble with 2 mm diameter helical wires at different

damping ratios
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Experimental study on aerodynamic control measures for
vortex-induced vibration of stay-cable

LIU Zhi-wen'*, SHEN Jing-si®, CHEN Zheng-qing"*, WANG Jing-min’, FENG Liang-ping'
(1.Hunan Provincial Key Laboratory for Wind and Bridge Engineering, Hunan University, Changsha 410082, China; 2.College
of Civil Engineering, Hunan University, Changsha 410082, China; 3.Jiangsu Sutong Bridge Co. Ltd., Nantong 226001, China;

4.China Highway Planning and Design Institute Consults Co. Ltd., Beijing 100010, China)

Abstract: Aiming at the problem of vortex-induced vibration (VIV) of long-span cable-stayed bridges under frequent wind speed,
based on Sutong Yangtze River Highway Bridge, the field measured data of wind-induced vibration response of the stay-cable is an-
alyzed. The wind tunnel tests of stay-cable segment models whose geometric scale ratio is 1: 1 with dimpled surface and smooth
surface winding small diameter helical wires are carried out, respectively. The control effects of different damping ratios and differ-
ent helical wires parameters on VIV of stay-cable are investigated. The force-measurement tests of the stay-cable with the recom-
mended helical are conducted, respectively. The research results show that the stay-cable with indent surface or smooth surface
with the small diameters (0.014D and 0.025D, D is the outer diameter of the cable) double helical wires exhibited obvious VIV.
To increase the damping ratio of the stay-cable or set the double or triple helical wires with diameter of 0.071D and pitch of 12D on
stay-cable can effectively suppress the VIV of the stay-cable. When the double or triple helical wires with diameter of 0.071D and
pitch of 12D are set on the indent stay-cable, the drag coefficients of the indent stay-cable are increased by approximately 30.8%-
48.0% and 60.7%-80.6% compared to the drag coefficients of the indent stay-cable without helical wires, respectively. The RMS
values of the vertical coefficients of the indent stay-cable with helical wires with diameter of 0.071D and pitch of 12D are reduced
by about 53.2%-83.7% and 56.6%-80.2% compared to that of the indent stay-cable without helical wires, respectively, which can
effectively suppress the amplitude of the VIV of the indent stay-cable.

Key words: stay-cables bridge ; vortex-induced vibration; wind tunnel tests;indent stay-cable

EER N XN (1975-) , 5B Bl 2 . W% :13975880715; E-mail : zhiwenliu@hnu.edu.cn



