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The Properties of Wind above Sea and the Oscillation Analysis of
Floating Bodies (Rectangular Cross Section)
Subjected to Wind Force

Ozamu KIYOMIYA™

Synopsis

In this report, I wish to examine the oscillation of floating bodies and the behavior of the
mooring system subjected to wind force.

It is weil-known that the properties of wind vary with time and place, however there are some
points which are uncertain at the present time, especially in wind above sea. Therefore I analyzed
wind data obtained by sonic anemometers at Ohsaka Bay, and studied the fundemental properties
of wind above sea.

I propose a few estimated methods of wind force acted on floating bodies, based on the result
of wind observation. I carried out some numerical simulations by computer on three floating body
models in order to know the effects by species of power-spectrum of wind, wind distribution, the
characteristics of springs and so on. The summary of the results obtained within the limits of
the above research is shown below.

1) The properties of power-spectrum calculated by horizontal component of wind data agree fairly
with power-spectrum proposed by Davenport or Hino, in the range 0.01 Hz to 5 Hz.
2) The alongwind scale of turbulence is in the range 80m to 350 m, and lateral scale is in the

range 15m to 40 m,

3) The angular distribution of 10 minutes in wind is very small.

4y Wind force calculated from power-spectrum proposed by Davenport gives larger value of the
oscillation of floating bodies vibrating in comparatively low natural frequency than wind force
from power-spectrum proposed by Hino.

5) It is necessary to consider the space correlation and spatial distribution of wind for large
floating bodies.

6) It is unnecessary to consider the wind force due to vertical wind or the friction force on the
suriace of floating bodies seriously for the oscillation of them.

*  Senior Research Engineer, Structures Division.
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