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2. Theoretical and Experimental Investigation of Wave Forces on
a Fixed Vessel Approximated with an Elliptic Cylinder

Yoshimi GODA*
Tomotsuka TAKAYAMA**
Tadashi SASADA***

Synopsis

This is a fundamental study on wave forces exerted upon moored ships or floating offshore plat-
forms. A theory is developed for the interaction between waves and a fixed vertical cylinder of
elliptic shape which has a clearance between its bottom and sea bed.

The theoretical solution satisfies the boundary conditions around the side wall and at the bottom
of the cylinder, and enables the computation of wave forces upon an elliptic cylinder of any slender
ratio inclusive of a circular one. Partial application of the boundary conditions yields two approxi-
mate solutions. The one is what has been employed in the previous paper (Vol. 10, No. 4), and is
quite accurate for the case of deep draft. The other is similar to those employed by Ito and Kihara
for a circular cylinder, and is reasonably accurate for a cylinder of any draft. Both approximations
have a practical merit of reducing computation time to only 1/20 to 1/10 of that for the exact
solution.

Measurements of wave forces have been made for a model elliptic cylinder with the long axis of
50cm and the short axis of 10cm at the water depth of 40cm for the waves with period from 0.42
through 2.5sec. The quasi-full-depth draft of 39cm and the half-depth draft of 20 cm were employed.
Measurements show the forces somewhat larger than the theoretical ones: e.g., about 1.2 to 1.5
times the latter in the neighborhood of the maximum forces. However, the patterns of wave force
variation with respect to the incident wavelength and wave angle agree quite well with the theory,
and thus the theory has been confirmed experimentally.

* Chief of the Wave Laboratory, Marine Hydrodynamics Division
** Member of the Wave Laboratory, Marine Hydrodynamics Division (formerly Tomotsuka YOSHIMURA)
*+* Member of the Wave Laboratory, Marine Hydrodynamics Division
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