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A NONL INEAR MODEL OF SURF BEAT"

Dong Guohai Zou Zhili
( The State Key L aboratory of Coastal and Of fshore Engineering,
Dalian University of Technology, Dalian 116024, China)

Abgtract A nonlinear , short - wave - averaged modd of surf beat , which describes essentialy long
- period motions asociated with the mean free surface, is presented. The numerica techniques
used in the solution are based on o - caled Weighted - Average Flux (WAF) method , with Time -
Operator - Slitting (TOS) used for the treatment of the ource terms. This method alows a small
number of computational points to be used, and is particularly eficient in modelling breaking long
waves. The short wave (or primary - wave) energy equation is solved usng a more traditiona Lax
- Wendroff technique.

Although Linear Wave Theory has been used to describe the trandormation of short wavesin
many areas, it seems dedrable to make use of a nonlinear theory at least when waves get closer to
the shore where nonlinear effectswill becomeimportant. however , due to the smplicity of the linear
theory , & smplified” nonlinear theory which would combine the advantages of both gppears to be
most desirable. And the hyperbolic theory of James (1974) is usdful in this regard.

A st of validity testsis undertaken in this paper , which is based on the monochromatic wave
flume data conducted by Stive (1983) (in which the wave flumeisof about 55 m total length, with
abeach dope at one end of 1: 40) and the bichromatic wave flume data compiled by Kostense
(1984) (in which a wave flume was 55 m long, with a 1: 20 dope at one end on which to absorb
the short waves) .

The mode described in this paper isfound to be satifactory in most repects when compared
with the measurements except in modelling the mean free surface very close to the mean shoreline.

Key words short - wave - averaged mode , surfbeat , Weighted - Average Hux method
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