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Abstract

In order to clarify the influence of free span gap ratio on vortex-induced vibration (VIV) dynamic
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response, the effects of free span gap ratio and current velocity on vortex shedding frequency and
VIV dynamic response were analyzed by numerical simulation method. The results show that the
center of lift coefficient amplitude is a negative value when the clearance ratio is <2, and the cen-
ter of lift coefficient amplitude is close to 0 when the clearance ratio is >4. The frequency of lift
coefficient varies linearly with a current velocity at the same gap ratio, and the frequency of vortex
shedding varies linearly with a reduced velocity at different gap ratios. When the vortex-induced
vibration frequency is locked, the velocity of ocean current is equal. After locking, the transverse
(Z direction) amplitude increases with the increasing of the gap ratio, and the influence disap-
pears when the gap ratio reaches 4. When the gap ratio is less than 2, the reduction velocity of
vortex-induced vibration in the first-order mode of free vibration is similar, and the influence of
the gap ratio on the location of the vibration center in the transverse (Z direction) is obvious,
when the gap ratio reaches 4, the center of transverse (Z direction) vibration tends to 0.
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Table 1. Physical parameters of free-span pipelines
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Table 2. Influence of different axial mesh density models on lift coefficient and drag coefficient
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Table 3. The influence of different longitudinal grid density models on lift coefficient and drag coefficient
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Table 4. The influence of different time steps on the lift coefficient
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Figure 1. Comparison of simulation data and experimental data; (a) The comparison in figure 3.9~figure 3.11; (b) The com-
parison in figure 3.12; (c) The comparison in figure 3.12; (d) The comparison in figure 3.13
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Table 5. The frequency of the lift coefficient of the free-span pipeline with different clearance ratios at different ocean cur-
rent speeds
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Figure 2. Variation of vortex shedding frequency of overhanging pipes with different clearance ratios
with reduced speed
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Table 6. Transverse (Z-direction) vibration amplitude of overhanging pipelines with different clearance ratios under differ-
ent ocean current velocities
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Figure 3. The variation of lateral (Z direction) vibration of overhanging pipelines with different clearance ratios with
reduced speed
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