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Abstract

In the presence of incident waves with different frequencies, there are second order sum and
difference frequency wave exciting forces due to the nonlinearity of the incident waves.
Although the magnitudes of these nonlinear forces are small, they act at sum and difference
frequencies away from those of the incident waves. So, the second order sum and difference
frequency wave loads occurring close to the natural frequencies of TLPs often give greater
contributions to high and low frequency resonant responses.

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 motion 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 TLP model

Numerical

Model
Length 72 cm
Width 72 cm
Height 59 cm
Draft 30 om
Center of gravity 36.28 cm

above base

Radius of gyration 36.23 cm
Weight 21.7 kef
Pretension 11.7 kgf
Displacement 39.4 kgf
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Fig. 1. Submerged surface of the TLP
represented by 544 panels.
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Fig. 2. Comparison of the Sway Motions.
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Fig. 3. Comparison of Heave Motions.
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Fig. 4. Comparison of the Roll Motions.
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Fig. 5. Double Frequency Forces for Sway Mode.
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Fig. 6. Double Frequency Forces for Heave Mode.
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Fig. 7. Double Frequency Moments for Roll Mode.
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Fig. 8. Steady Drift Forces for Sway Mode.
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Fig. 9. Steady Drift Forces for Heave Mode.
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Fig. 10. Steady Drift Moments for Roll Mode.
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