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Theoretical Study of Vertical Distribution of Mass
Transport in Surf Zone on Sloping Bottom (M)

Hideo HIRAYAMA™

ABSTRACT

The undertow,a kind of steady flow induced by the local difference between radiation stress and

the set-up pressure gradient,
in surf zones.

is one of important factors which cause the disastrous erusion of beaches

So far,many researchers have made more efforts to elucidate the mechanics of this phenomenon both
experimentally and theoretically. However,the satisfied theoretical description for the characteristics
of the vertical distribution of the undertow has not been established yet.

The purpose of the present paper is to establish the better theoretical predictions for the ver-
tical distribution of undertow inside a surf zone by improving those of the previous paper(1999). The

analytical procedure ,therefore, is based on the same way as that of the previous paper, except on the
assumption that the average shear stress over a wave period in a wave motion could be indicated in terms
of the different linear function of the vertical coordinate(z) at the two separate regions which are
the upper side and the lower one of the level of the wave trough. 1In addition , it is assumed that the
surface boundary condition could be evaluated based on the new eddy-viscosity model using a suitable
approximation curve on the coefficient values of eddy-viscosity,which is obtained by means of the dimen-
sional analysis. These calculations result in obtaining the system of equations with six values and
then a theoretical prediction for the vertical distribution of the undertow is shown by solving

these equations.

As a result, it is found that the present theoretical results are in much better agreement with
the experimental ones rather than those of the previous paper.

Key Words : mass transport,undertow, eddy-viscosity equation, breaking waves, surf zone, sedimentation.
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