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2. On the Effect of Viscous Resistance and Non-linear Mooring System
on the Mooring Force of a Floating Body

koji Kopyng*

Synopsis

Linear theories were developed for the analysis of the wave induced oscillation of a linearly moored float-
ing body of rectangular cross section by ljima and Ito, These lnear theories ignore viscous resistance
force and assume the mooring system to be linear. On the other hand, in practical situations, viscous re-
sistance foree plays an impotant role for resonant phenomenon, and the mooring system need not have linear
characteristics,

This report presents the author's attempt to quantify the effect of viscous resistance for linearly moored
floating body, and to examine the effect of the characteristics of the mooring system, such as linear or non-
lingar, or symmetry or asymmetry, on the motion and moering force of the floating body.

Measurements of the motion and mooring forces were made in periodic waves, They were compared
with the predictions from numerical solutions of the equation of motion,

The major conclusions are:

1. Viscous resistanceforce gives a substantial effect on rolling oscillation, and it can not be ignored
when the freqeuncy of the incident wave is close to the natural frequency of the rolling of the
floating body.

2. The viscous resistance foree arises from the generation of eddies at both corners of the bilge, Pro-
vided by an adequate coefficient for the viscous resistance, the equation of motion yields relevant
solution of the motion.

8. Even under non-liner and asymmetric mooring condition as well as linear one, the equation of
motion gives pertinent estimates of mooring forces, when the mooring foree is weak in comparison

with the hydrodynamic forces on fleating body.

* Chief of Storm Surge and Tsufiarni Laboratory, Hydraulic Engineering Division
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