
accounts for the offshore transport of sand on the ocean and bay sides

and also the upward growth of the barrier island to maintain elevation

relative to the rising sea level, Figure 35.

The equilibrium beach profile represented by Eq. (10) is extremely

simple and has proven useful in a number of applications. It is

recalled that the basis for this profile is that the sediment particle

can withstand a certain level of destructive forces (energy dissipation

resulting in turbulent fluctuations); if the destructive forces exceed

this level, the profile will be remolded by reducing the local slope

and/or depth to again achieve equilibrium. One unrealistic feature of

this consideration is that gravity is not recognized as a destructive

force. Thus it is implicitly assumed that the slopes are so mild that

the gravitational forces are small compared to those induced by

turbulence. Inspection of Eq. (10) shows that the slope of the profile

is infinite at the mean water line. To account for the effect of non-

mild slopes, the equilibrium energy dissipation per unit volume is

modified to include the effect of gravitational forces

dh

* = 9, 1 - (-h (24)

where pD is the equilibrium energy dissipation on a flat slope

and (), is the limiting slope for the sand. Equating the above to the

wave energy dissipation per unit volume and simplifying, the solution

relating water depth, h, to distance from shore, x, is

p9 h
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Note that the first term on the left hand side and the term on the

right hand side represent the solution developed earlier. Also, the

second term on the left hand side dominates in very shallow water and

predicts a uniform slope which is in accordance with beach face

descriptions.

Considering a nearshore slope of 1:15 (a reasonable value for a

sand size of 0.2 mm), Figure 36 compares the beach profile with and

without inclusion of the gravitational term.

51


