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Abstract

In the presence of incident waves with different frequencies, the second order sum and
difference frequency waves due to the nonlinearity of the incident waves come into
existence. Although the magnitudes of the forces produced on a Tension Leg
Platform(TLP) by these nonlinear waves are small, they act on the TLP at sum and
difference frequencies away from those of the incident waves. So, the second order sum
and difference frequency wave loads produced close to the natural frequencies of TLPs
often give greater contributions to high and low frequency resonant responses. The second
order wave exciting forces and moments have been obtained by the method based on
direct integration of pressure acting on the submerged surface of a TLP. The components
of the second order forces which depend on first order quantities have been evaluated
using the three dimensional source distribution method. The numerical results of time
domain analysis for the nonlinear wave exciting forces in regular waves are compared
with the numerical ones of frequency domain analysis. The results of comparison
confirmed the validity of the proposed approach.
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Table 1. Particulars of the Tension Leg Platform

Length 72 cm
Breadth 72 cm
Hight 59 em
Draft 30 om
Center of gravity

above base 36.28 om
Transverse radius of

gyration 36.23 cm
Weight 27.7 kg
Pretefnsion 11.7 kgs
Displacement volume 39.4 ke,
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