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Simulation of vortex-induced vibrations of a long flexible riser
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Abstract: As oil exploration moves increasingly to deeper waters, aspect ratios of risers can be of order 1 000 or
even higher. Long flexible risers tend to vibrate at high mode numbers and the complex added mass distributions
add extra complexity. As a result, the need to develop a reliable numerical method for prediction of VIV re-
sponse of long flexible risers arises. Based on strip theory, the solver viv-FOAM-SJTU is developed on the open
source code package, OpenFOAM. Radial Basis Function Method is applied to handle the dynamic mesh, which
makes it possible to simulate the vibrations of a flexible riser of aspect ratio 1 000, with maximum time-averaged
in-line displacement reaching 8 times riser diameters. The vibration features of extreme long risers such as mode
transition have been reproduced. The result has been compared with cases with aspect ratios of 500 and 750, al-
so the effects of aspect ratio upon the vibration responses of risers have been studied.
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Table 1 Main parameters of the riser
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Fig.2 Twenty strips located equidistantly along the riser
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Table 2 Calculated natural frequencies
B H m FLARIIAR )/ Ha

3 1.39

4 1.85

5 2.32

6 2.78

7 3.25

8 3.72

9 4.20

10 4.68

11 5.16

12 5. 65

13 6. 14
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Fig.4 First 5 mode shapes
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Fig.5 Displacements at selected instances
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Fig.6 Spatio-temporal contour plots of displacements
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Fig.7 In-line modal weights, and power spectral densities
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power spectral densities
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Fig.10 Time-averaged values and standard deviations
of in-ine displacements and curvatures
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