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widest group and the right column the narrowest. The maximum height and phase of the
waves relative to the envelope is not changed. The impact of the largest wave is shown
in the row of close-up profiles and as before shows that there are significant differences.
However, for the narrowest group, at the right, some further profiles are shown since it is
the smaller crest following the largest which gives a significant breaker.

3 Summary and discussion

We have illustrated that for compact wave groups with the same offshore wave heights
there can be very different wave behaviour at a structure. This is seen to be partly due to
the phase of the peak wave as it reaches the structure, and partly related to the preceding
wave.

These results are for one particular structure, clearly other structures are likely to have
different behaviour. The last panel of figure 2 shows a breaking wave on the slope with
a different character to that of the other examples breaking on the horizontal top of the
mound. Floating structures introduce the further complication of their own motion.

Overall, detailed studies of wave impact are showing great variations from nominally
similar waves. It seems that the way forward to making practical use of such results is to
assess the probabilities of the differing types of impact.

We acknowledge support from the U.K.’s Engineering and Physical Sciences Research Coun-
cil.

References

Dold, J. W. & Peregrine, D. H. (1986), An efficient boundary-integral method for steep unsteady water
waves, in K. W. Morton & M. J. Baines, eds, ‘Numer. Meth. for Fluid Dynamics II’, Oxford University
Press, pp. 671-679.

Greco, M., Colicchio, G. & Faltinsen, O. M. (2007), ‘Shipping of water on a two-dimensional structure.
Part I, To appear in J. Fluid Mech.

Giinbak, A. R. & Bruun, P. M. (1979), Wave mechanics principles on the design of rubble-mound break-

waters, in ‘Proc. Port and Ocean Engng. Under Arctic Conditions (POAC79), Trondheim, Norway’,
pp. 1301-1318.

Hunt, A. (2003), Extreme Waves, Overtopping and Flooding at Sea Defences, PhD thesis, Department of
Engineering Science, University of Oxford.

Peregrine, D. H., Bredmose, H., Bullock, G., Obhrai, C., Miiller, G. & Wolters, G. (2004), Water wave
impact on walls and the role of air, in ‘Proceedings of the 29th International Conference on Coastal
Engineering, Lisbon 2004, Vol. 4, ASCE, pp. 4005-4017.

Tanaka, M., Dold, J. W., Lewy, M. & Peregrine, D. H. (1987), ‘Instability and breaking of a solitary wave’,
J. Fluid Mech. 135, 235-248.



