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Vortex-induced transverse vibration of piggyback pipelines in steady current

CUI Jin-sheng GAO Fu-ping HAN Xi-ing ZANG Zhi-peng
( Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: Based on dimensionless analyses the vortex-induced transverse vibration of piggyback pipelines under the action of ocean cur—
rents is investigated experimentally with a newly designed facility. In the experiments the transverse vibration displacement of the piggy—
back pipelines the hydrodynamic pressure around the primary pipe and the inlet flow velocity are measured synchronously. The varia—
tions of vibration amplitude and frequency responses with the reduced flow velocity and the hydrodynamic pressure on the primary pipe
are studied respectively. Experimental results indicate that the dimensionless gap-to-diameter ratio and the mass ratio have much effect
on the transverse vibrations of piggyback pipelines. The asymmetry of the transverse vibration configuration for piggyback pipelines was
observed especially for the examined gap-to-diameter ratio range from 0.1 to 0.5. With the decrease of the gap-to-diameter ratio the
maximum value of transverse vibration amplitude increases and the range of the reduced flow velocity gets wider. With the increase of the
mass ratio the range of the reduced flow velocity gets narrower. The mean drag coefficient decreases monotonously with the increase of
the gap-to-diameter ratio while the variation of the mean lift coefficient with the gap-to-diameter ratio is not monotonous.
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Fig. 2 Experimental setup for VIV of piggyback pipelines
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Fig. 3 Development of VIV amplitudes with velocity for various gap-to-diameter ratios
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Fig. 4 Transversial VIV amplitude and frequency response for various gap-to-diameter ratios
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Fig. 5 Transversial VIV amplitude and frequency response for various mass ratios (D =80 mm d=0.25 §/D =0.5)
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Fig. 6 Mean drag coefficient and mean lift coefficient on the primary cylinder for various Reynolds numbers and various
gap-to-diameter ratios (D =80 mm d/D=0.25 m" =1.48 f, =0.603 Hz ¢ =0.066)
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