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Abstract

Prediction of extreme hydrodynamic loads on offshore structures is a crucial element for the design of mooring lines.
There are two main problems in the prediction of extreme hydrodynamics responses: A huge number of ocean
environmental conditions and nonlinearity of hydrodynamic characteristics. To find the sets of ocean environment
conditions, we need to consider all possible combinations of wave statistics, wind and current. The number of such
combinations can be easily the order of ten thousands even for practical project. Furthermore, the responses of
offshore structure and mooring cables can behave in nonlinear manner. Particularly the slowing-varying motion in
waves is the second-order dominant problem. That is, linear analysis is obviously not enough.

In this presentation, a practical multi-level procedure is proposed to predict the extreme hydrodynamics
responses in myriad ocean conditions. First, to filter out the ocean environmental conditions with insignificant
hydrodynamic loads and responses, a new pre-screening method is proposed. This prescreen is based on quasi-steady
approach for response analysis and eigen-function approach for extreme statistical analysis. This approach is
mathematically profound but is very efficient and fairly accurate. In our procedure, a concept of design-wave method
is proposed for the prediction of extreme responses as an alternative method of the direct simulation of loads and
motion coupled with mooring. It is shown that this approach provides an excellent accuracy as the number of
considered wave scenarios increases. Finally, the direct simulation coupled between motion and mooring lines can be
applied for validation purpose. A few applications are introduced, proving significant practicality.
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