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EXPERIMENTAL STUDY ON THE RELATION OF WATER
RIVULET-REYNOLDS NUMBER EFFECT-CABLE VIBRATION

LIU Qing-kuan , WANG Yi, ZHENG Yun-fei , MA Wen-yong

(Wind Engineering Research Center, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Taking drag coefficients, lift coefficients and vibration amplitudes in different Reynolds numbers as
parameters, the influence of water rivulet on Reynolds number effect and mechanism of vibration caused by such
influence were studied through force-measurement and vibration-measurement wind tunnel tests of stay-cable
models with water rivulets attached in different positions. The study results show that the water rivulet has a great
influence upon changing rules of force coefficients with different Reynolds numbers. The value and changing rule
of force coefficients have a very close relationship with vibration. At low water rivulet positions, with the increase
of Reynolds number, lift coefficient increases greatly and drag force coefficient decreases greatly, which is similar
to critical Reynolds number effect. At the same time, galloping coefficient becomes minus due to the change of
force coefficients. The large amplitude vibration under such circumstances can be explained by both the critical
Reynolds number effect and galloping. In a high Reynolds number range, lift coefficient changes greatly along
with the decrease of a drag coefficient and different amplitude vibrations happen for every water rivulet position.
The mechanism of this vibration may be similar to that of the vibration induced by a critical Reynolds number
effect.
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Fig.1 Cable model, water rivulet position and shape
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Table 1 Test cases of force and vibration measurement of
model (M4) with water rivulet
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Fig.2 Drag and lift force coefficients of each water rivulet position
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