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In this paper, wind load on a semi—submersible rig was investigated using Computational Fluid Dynamics (CFD), A maritime atmospheric

boundary layer model for wind profile was implemented such that the wind profile shapes were retained throughout the computational
domain, Wind load on the semi—submersible rig was calculated under the maritime atmospheric boundary layer and matched
well with the results from wind tunnel test within a =20% error, Overturning moments with variation of draft were investigated

by decomposing into drag and lift components, It was observed that the contribution from lift to

the overturning moments increased

as the draft got higher, The majority of the lift components originated from deckbox which served as a lifting body due to the

accelerated streamlines between waterline and the bottom of the deckbox,
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2.1 Wind profile modeling
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Fig. 1 Empty fetch domain for wind profile test
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Table 1 Principal dimensions of semi—submersible rig

Full scale
Distance between columns [m] 88.0
Height from waterline [m] 124.0
Deckbox width [m] 75.0
Deckbox length [m] 66.0
Distance between deckboxes [m] 15.36
Draft [m] 53.28
Scale ratio 240
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Fig. 3 Semi—submersible rg
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(b) Volume refinement zones in top view
Fig. 4 Mesh in computational domain
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Table 2 Grid sensitivity study

Size X' Y

Mesh [mil.] 0 30 30
Coarse 5.5 0.114 0.125 0.055
Medium 17.0 0.109 0.115 0.052
Fine 35.0 0.107 0.111 0.051
GCl [%] 1.56 3.0 1.23
R 0.252 0.376 0.347
EFD 0.103 0.099 0.061
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