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Determination of the Degree of Nonlinearity in the Response of
Offshore Structures Using Higher Order Transfer Functions
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Abstract [ Higher order nonlinear transfer functions are applied to model the nonlinear responses
obtained from dynamic analysis of single degree of freedom systems {SDOF) subjected 10 wave
and current loadings. The structural systems are subjected to single harmonic. two wave combination
and irregular wave loading. Three different sources of nonlinearities are examined for each of the
wave loading condition and it is shown that the nonlinear response appears at the resonance frequen-
cies of the SDOF even when virtually no wave energy exists at those resonance frequencies. Higher
order nonlinear transfer functions based on Volterra series representation are used to model the
nonlinear responses mainly for the flexible systems and clearly shows the degrees of nonlincarity
either as quadratic or cubic.
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spectrum.
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