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-

Koji Kopune*
Shigeo Takamasa™
Katsutoshi Tanmroto™*

Synopsis

For utilization of the sea, it is important not only to exploit the natural resources from it,
but also to make use of its vast space. There may be many types of offshore structures o be
designed for this purpese. One of these is a multi-cylinder floating body, the super structure
of which Is supported by many circular floating cylinders.

The tsunami forces acting on such z floating body has not vet been investigated. Therefore,
a model experiment was performed to investigate the calculation method of the tsunami forces
acting on the multi-cylinder floating body. Discussion is also made on the results of the experi-
ment made te measure the mooring force and displacement of the body. The total tsunami
force on the whole body is the summation of the forces on each circular cylinder. The horizontal
force acting on a cylinder is calculated by Morison's equation. The vertical force is calculated
by the buoyancy caused by the fluctuation of water level with a medification of a vertical force
coefficient.

The values of the inertia coefficient, the drag coefficient and the vertical force coefficient
obtained from experiment are 2.86, 0.45 and 1.07 on the average, respectively.

On tke caleulation the value of the water elevation and the water particle velocity can be taken
as the same as that of incident tsunami. Consideration of the decrease of the water elevation
and the water particle velocity within the floating body will improve the accuracy of tsunami
force caiculation. Though the reflection coeficient of the floating body cannot be estimated at
present, the reduction of the tsunami height can be estimated as the energy loss by the drag
forces.

If the natural period of the piching and the heaving of the floating body is short compared
with the period of the tsunami, the motion of the free floating body is determined by the balance
between the hydrostatic restoring forces and the tsunami forces to be estimated as same as on
the fixed body. When the floating body is moored to restrict only the horizontal movement with
the natural period of surging being much shorter than the tsunami period, the mooring force
is the same as the horizontal forces on the fixed condition.

# Ex-Chief of the Storm Surge and Tsunami Laboratory, Hydraulic Engineering Division
** Member of the Breakwaters Laboratory, Hydraulic Engineering Division
*#% Chief of the Breskwaters Laboratery, Hydraulic Engineering Division
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