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Fundamental Studies on Hydrodynamic Performance
of a Huge Offshore Floating Structure in Waves

(1st Reprort; Wave Exciting Forces and Motions)

By

Hiroshi KAGEMOTO and Kunihiro HOSHINO

Abstract

Some results of fundamental studies on hydrodynamic performance in waves of a huge
offshore floating structure, which consists of an upperdeck and a lot of supporting floating
bodies arranged in rows and lines, are presented. Three types of floating bodies, namely

footing-type, lowerhull-type and pontoon-type, are considered.

Wave exciting forces acting on a single floating body and group of the floating bodies
were measured in regular and transient waves. Motions in waves on the three types of
floating strucres, each of which was supported by one of the different three types of floating
bodies, were also measured. The experimental results are compared with theoretical ones
which neglect hydrodynamic interferences among the floating bodies.

The theoretical values of the were exciting forces acting on single floating bodies agree
well with experimental ones except for a lowerhull-type floating body. As for were exciting
forces acting on individual floating body in a group of them, experimental results are
lower than the theoretical ones in high-frequency range due to the hydrodynamic interfer-
ences among the floating bodies.

In six components of motions in waves, heaving, surging and pitching in head
seas and heaving in beam seas can be estimated fairly accurately by a simple calculation
method, which uses wave exciting forces calculated in neglecting hydrodynamic interferences
among the floating bodies, except for motions at the natural frequencies, because the
motions become very small in high-frequency range, where the difference between the
experimental and theoretical values for wave exciting forces becoms large. The motions
at the natural frequencies can be estimated correctly if the dampings are appropriately
estimated through certain methods, such as free oscillation tests. Swaying and rolling in
beam seas can not be estimated accurately by the simple calculation method on the models
used for experiments in this research.
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