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Hydroelasticity of marine structures
Abstract

Applications are for ships, wind energy, solar islands, aquaculture and ultralong floating
bridges. Both net cages and closed cages as well as operational conditions for well boats at net
cages are discussed. Snap loads and sloshing are factors for net cages and closed cages,
respectively. The influence of fish is examined. Accidental ship collisions are considered.
Slamming on ships and other marine structures causes local and global hydroelastic effects.
Detailed hydrodynamics can be complicated involving, e.g., nonlinear free-surface effects, gas
cushions, cavitation, acoustics and thermodynamics. What matters for hydroelastic response is
the time duration of the loading relative to important structural natural periods. Considering this
fact enables one to simplify the hydrodynamic problem. Slamming associated with sloshing in
prismatic LNG tanks is challenging involving plunging breaking waves and flip-through in
shallow-liquid conditions. Higher-order wave effects and hydroelasticity can matter in
consideration of “springing” and “ringing”. A case with a vertical free-surface piercing cylinder
standing on the sea floor is experimentally and theoretically discussed. The current can by
changing the wavelength significantly influence the wave loads on stationary marine structures
and thereby the global hydroelastic behavior. The current can also block the waves in opposite
wave heading and current directions. The current influences also the depth decay of the
secondorder sum-frequency pressure, which is a factor, e.g., for vertical resonant vibrations of
a tension leg platform. It is pointed out that a realistic wind-induced current has a logarithmic
profile relative to the free surface which causes challenges in model tests and by applying
potential flow theory. Global challenges in the future related to the climate, pollution and the
need for food and energy are discussed and linked to hydroelasticity.
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1968 to 1974, was dosent in marine technology from 1974 to 1976 and professor of Marine
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