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A Response Prediction Model for the Vortex-Induced Vibration
of Marine Risers in Sheared Flow
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Abstract

A response prediction model is introduced for the non-lockin vibration of a marine riser
in sheared flow, where the riser is modelled as linearly varying tensioned-beam, This predic-
tion model is based on the Green’s function approach and random vibration theory. This
model, of course, can treat general beams having slowly varying spatial system parameters.

According to the predicted result of a marine riser by the prediction model proposed in this
paper, the dynamic behavior of a marine riser has the mixed characteristics of finite and
infinite boundary behavior. Furthermore the velocity response distribution along the riser
length is much similar with the sheared flow profile. The predicted response result of a
marine riser having linearly varying tension was also compared to that of constant mean
tensioned-beam model. It was found that the constant mean tensioned-beam case gives over-
estimated responses at the top side of the riser.
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Table 1 Specifications of the cable and the riser
a) Cable(from Chung(5))

Length (ft) 57.25
Quter diameter(inch) 1.125
Mass(slug/ft) 0.0179
Tension(lb) 145.0:
b) Riser(from Whitney (1)
Length (ft) 1,500.0
Quter diameter(inch) 9.625
Pipe wall(inch) 0.625
Mud weight(lb/ft) 8.6
Wet weight(Ib/ft) 60.0
Tension at top(kips) 200.0
Table 2 Hydrodynamic coefficients
Added mass coeff, C, 1. 000
Drag force coeff. Cq 1.30
RMS lift coeff. Ci rms 1.270:
Higher harmonic of lift C. 0.040
Higher harmonic of lift Cr 3 0.060
Higher harmonic of lift Cp 0.001
Higher harmonic of lift Cr 5 0.010-
Strouhal No. S, 0.170
‘Table 3 Natural frequency of the cable (Hz)
The case of The case of reduced
pure cable bending stiff.
1 st 0.59 0.59
2 nd 1.18 1.19
3rd 1.77 1.79
4 th 2.36 2.39
5 th 2.95 3.00
6 th 3.54 3.62
7 th 4.13 4.24
8 th 4.72 4,88
9 th 5.32 5.563
10 th 5.91 6.20
Table 4 Natural frequency of the riser (Hz)
1 st 0.07 6 th 0.43
2 nd 0.14 7 th 0.50
3 rd 0.21 8 th 0.58
4 th 0.28 9 th 0.65
5 th 0.35 10 th 0.73

Journal of SNAK, Vol. 96, No. 2, June 1989
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