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Development of a simple_?rediction model for vortex-induced motion of floating
platforms with arbitrarily placed columns

Hirabayashi, Shinichiro
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The trend of hydrodynamic forces caused by vortex interference between
columns of a semi-submersible floater in a flow was clarified by constructing a hydrodynamic force
database based on model experiments, and the possibility and limitation of estimation by
mathematical models were shown. It was shown that each fluid force of four circular cylinders from
the database of two cylinders was accurately estimated by machine learning, and our initial goal of
estimating fluid forces at arbitrary numbers and locations was achieved under partial condition. As
a new finding concerning vortex-induced motion, it was shown for the first time that the
vortex-induced motion in the vertical direction such as heave, pitch, and roll can happen for the
floater with horizontally extending cylindrical member in the submerged part, which have never been

focused on so far.
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Fig. 1 Schematic diagram of two circular cylinders.
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Fig. 2 Contour map of measured Cp, (8) f*=0,A"=0,and (b) f*=0.14, A" =05.
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Fig. 3 Contour map of C, at f* =0.14, A* = 0.5, (a) measured and (b) predicted by model, (c)
difference between (a) and (b), (d) error ratio.
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Fig. 4 Contour mapof C, a f* =
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0.14, A* = 0.5, (a) measured and (b) predicted by model, ()
difference between (a) and (b), (d) error ratio.
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Fig. 5(a) ¢} by Imai's models and Linear, and (b) C; by machine learning models (P/D = 3).
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Fig. 6 Frequency of dominant motion at 0° condition, with (a) frequency with dimension
and (b) non-dimensional frequency.
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