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Abstract: The problem of the second-order flexural-gravity wave reflection from a vertical wall in the
finite water depth is investigated by the eigenfunction expansion method. The variation of the force of
the second-order flexural-gravity wave on a vertical wall with the incident wave frequency is
calculated. Numerical results show that the second-order flexural-gravity wave loads on a vertical wall
will approach to infinity at a special frequency. Further studies show that at the special frequency the
phase velocity of the flexural-gravity waves is equal to that of the waves with the double frequency,
and the second-order component of the flexural-gravity waves is singular with the denominator of it
being zero. The existence of this singular solution will induce uncertainty of the incident waves, and
limit the application of solutions for nonlinear flexural-gravity wave loads on structures. This is a very

meaningful but unresolved problem and deserves further exploration.

Key words: the second-order; hydroelasticity; flexural-gravity waves; eigenfunction expansion

method; singularity



