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Table 1 Working conditions of tandem cables
spacing ratio wind yaw  spacing test wind
W D anagle B ° ° velocity m s
5.85 - 90 ~ 90 15 mass block
7.0 —90~90 15 Y2 25 ~. 25  steel calble
8.5 -90 ~ 90 15
10.0 0 t I
: 0~16m s MT > le—2-8 ) |28
12.36 bridge -90 ~ 90 15 equal to bridge o
14 0 0~ 146.64 m s
17 0
20 0 2 mm
one cable —90 ~ 90 15 Fig.2 General view of cylindrical block unit mm
2 n = 84
Table 2 The parameters of cable aeroelastic modeling n = 84
parameters bridge s1rrrnal§(r)1ty design model actual model error
length m 255.02 1 n 3.04 3.09 +1.64 %
diameter D m 0.445 1 n 0.0053 0.00536 +1.13 %
line density Kg m 1026.38 1 n? 0.1455 0.451 Kg per 0.45 Kg per -0.22 %
cable tension N 6.25 x 107 1 »3 107.7 105.6 -1.94 %
1 st frequency Hz 0.485 n'? 4.445 4.297 -3.33 %
damping ratio ¢ — 1 — 0.0035 —
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Table 3 Variation of cable tension

3.73 %.

spacing ratio wind yaw  wind velocity

- %
W D angle degree m s FFE%
— 45 146.6 0.43
- 30 73.3 1.00
- 15 82.5 1.00
W D =5.85 0 64.2 0.72
15 60.5 0.57
30 128.3 1.00
45 85.2 0.72
—45 146.6 1.58
W D=7 - 30 119.1 0.29
- 15 146.6 0.97
0 66.9 1.15
- 30 128.3 0.57
W D =8.5 - 15 128.3 0.43
0 110 3.73
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WIND TUNNEL STUDIES ON THE BEHAVIOUR OF
AEROELASTIC TWIN CABLE MODEL

Hu Jianhua! Zhao Yaoyu? Liu Muguang® Chen Zhengqing®

1. Hunan provincial communications planning survey and design institute Changsha 410082 China

2. China Wind engineering research center of the Hunan University Changsha 410082 China

Abstract In order to investigate the wake interference of the stay-cables or the cables of suspension bridges
without suspension rod aerodynamic characteristic of two parallel cables were examined through a series of
wind tunnel tests employing aeroelastic cable models. Cables with different spacing ratio W D where W is
the spacing of centers of cables D is the diameter of the cable varying {from 5.85 to 20 and different
wind yaw angle 8 changing from —90°to 90° were tested at uniform flow . Consequently obvious wake
galloping was observed in the experiment and the results indicated that there was an prominent influence for
wake galloping with the change of spacing ratio and wind yaw angle. The critical wind of wake galloping re-
duced with decreasing values of the spacing between the cable and the out-plane response of downstream cable
was most dominant. The results also indicated that the yaw angle of 0°was the most disadvantage angle at

same spacing and it was easier for negative yaw angle to appear wake galloping than positive yaw angle.

Key words aeroelastic modeling wind tunnel testing tandem cables mutual interference wake galloping
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