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Table I Quadratic transfer function Table II Quadratic transfer function
for overturning moment (in pgah) for overturning moment (in pgah)
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N 0.067 0.14% 0.2%4 N 0.128 0.331 0.610
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THE INFLUENCE OF THE SECOND ORDER POTENTIAL ON THE
SLOW DRIFT OSCILLATIONS OF FLOATING STRUCTURES

Tetsuya MATSUI* and Takahisa ISOBE**

The wave forces acting on floating structures in irregular waves
include the second order, slowly varying components, which are
known as the slowly varying wave drift forces. These second order
forces, though small in magnitude, can be crucially important if
they excite long-period resonance motions and resulting peak
mooring loads.

In irregular waves the drift forces not only depend on the first
order velocity potential and the first order body motions, but also
on the wave exciting forces due to the low-frequency part of the
second order potential. While the components of the wave drift
forces which depend on the product of the first order quantities
can be predicted exactly, using results of linear potential theory,
the contribution due to the second order potential is more diffi-
cult to compute. To avoid this difficulty, simplified procedures
based on data of the mean drift forces in regular waves are usually
used in design (Refs.[1-3]).

This paper presents a more exact approach to calculate the
slowly varying wave drift forces on a structure floating in
irregular waves. The hydrodynamic boundary-value problem is
formulated and solved correctly to the second order in wave
amplitude. Green's second identity is used to derive a formula for
the wave exciting forces due to the second order potential. Thus
all the contributions to the second order forces are included in
the theory. The method of the frequency domain calculations of the
slowly .varying drift forces and responses in irregular waves are
discussed in the following sections. BAs an application of the
theory, an analytical expression for the slowly varying overturning
- drift moment on an articulated column of uniform circular cross-
section, as shown in Fig.l, is derived. 1In the final section,
numerical results of the quadratic transfer function for the over-
turning drift moment and the spectral densities of the slowly
varying drift moment and response for typical two ISSC wave spectra
are presented. The present exact solutions are compared with
different simplified approaches. - The following conclusions are
drawn from this numerical study:

(a) The wave exciting forces due to the second order potential
have substantial effects on the slowly varying drift responses of
the articulated column when the mean wave period is relatively long
(Table I and Figs.5-7).

(b) The existing simplified approach based on data of the mean
drift forces is valid only for the relatively short wave period
(Figs.2-4). :

* Associate professor, Department of Architecture, Nagoya
University ) )
** Research engineer, Kajima Institute of Construction Technology
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