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ABSTRACT

This paper presents a numerical modelling technique for the prediction and understanding of structural
degradation of maritime assets, including defence vessels and offshore structures. The response of such
structures to specific sea-state conditions is considered, accounting for the effect of the structure under
degradation processes such as cracks, corrosion and accidents.

The paper specifically considers the stresses developed in a ship traversing ocean waves using the
technique of fluid-structure interaction by combination of smoothed particles for the hydrodynamics
(SPH) with finite elements (FE) for the structure [1]. Selected aspects of the employed SPH and the
coupling approach will be discussed. The time-varying stresses are the consequences of the
hydrodynamic forces on the ship, the resulting ship motions, and the reaction of the ship structure to
those motions. The wave height and wave period of the sea state are specified in the simulation.

The simulations are based on the as-built condition of the ship. The paper will also describe a
procedure for stress analysis of the ship in waves under a variety of structural degradation possibilities
known, from practical experience, to occur throughout the life of a ship. Such degradations may be
the results of accidents or incidents, environmental degradation such as loss of material through
corrosion, or caused by fatigue cracks. Through simulation of the pre-determined sea-state, the actual
stress state that results from the degradation can be predicted. Such a simulation is expected to provide
useful indications of the likelihood of the ship surviving a limiting sea-state, or they could indicate a
structurally threatening scenario.
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