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Abstract The drag forces of a flexible riser undergoing vortex-induced vibration (VIV) in sheared flow were investigated
using a scale model test. The mean drag forces were determined based on beam theory using the strains measured by
fiber bragg grating strain sensors of the riser. The distributions of the drdficeer@s along the riser and Reynolds
numbers Re), and the VIV amplification of the drag cfirient, were studied, and a new empirical model to estimate
the drag cofficient on a flexible riser undergoing VIV was proposed. The results show that VIV can amplify the drag
codficient, resulting in the local drag cffieient of the riser up to 3.2. F®Revalues from 1.810% ~1.2x10°, the mean

drag codicient value was between 1.3 and 2.0, and decreas&k asreased. Furthermore, the proposed empirical
prediction model, which accounts for thfexts of current, the VIV dominant modal number and the frequency in the
cross-flow direction, can predict riser drag fia@ents under VIV accurately at higRevalues.
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Fig.2 Setup for VIV test in shear current
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Table 1 Basic structural parameters of the riser models

Item Value Item Value
hvdrod . bending
rodynamic
varocy! 0031 stiffnesg 1476.76
diametefm 5
(N-m?)
internal axial
) 0.027 ) 1.45x 10
diametefm stiffnesgN
mass per retensiol
P 1.768 P 4 2943

lengthy(kg - m™1)
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Fig. 3 Arrangement of strain gauges on the surface of the riser model
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