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Computational Method for Rate of Overtopping
Using Time Dependent Mild-Slope Equation
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Abstract : Most of the conventional breakwaters impermeable breakwaters which block seawater exchange
between the outside and inside of the harbors. The blocking of seawater exchange may cause pollution of water
in harbors. To solve the water pollution problem, various kinds of seawater exchange breakwaters have been
proposed. Their types can be classified into the current type which uses tidal current, and the overtopping type
which uses the wave energy. The overtopping type breakwaters require a discharge coefficient to calculate the
rate of overtopping into the harbor. The present study is to compute the rate of overtopping with introduction of
a correct discharge coefficient and to evaluate the effect of the overtopping type breakwater on the water quality
inside a harbor. The rate of overtopping was computed by using Forchheimer formula with time dependent mild-
slope equation for various wave conditions. The formula has been generally used to calculate the overflow
discharge in steady state river flows. The discharge coefficient, which is the key parameter of the calculation, was
determined by a series of hydraulic model tests. The present scheme was applied to the seawater exchange
section of the western breakwater of Jeju New Harbor’s and the efficiency of that section was examined. The
calculated results showed that the rate of overtopping into the harbor reached about 27.5 m’/s in the wave
condition (wave height 3.7 m, wave period 8.5s, and wave direction NNW).

Keywords : seawater exchange breakwater, rate of overtopping, Forchheimer formula, discharge coefficient
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Fig. 2. Sketch of plane view and section view in the test case.
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Fig. 3. Distribution of relative wave height
(Case 1, non-overtopping).
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Fig. 7. Flow chart for estimation of discharge coefficient.
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Fig. 9. Equipment for measurement of wave overtopping.

Fig. 10. Experimental section of the Jeju harbor.
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Table 2. Experimental wave condition of a wall type breakwater

P S I S
F71(s) Fil(m) F71(s) Til(cm)
20 56
3.0 83
60 40 10 111
5.0 139
6.0 165
) 20 56
R 3.0 83
CR70em o5 40 17 a1 136
a43:
0972 m 5.0 13.9
6.0 165
20 556
3.0 83
80 40 133 1Ll
5.0 139
6.0 165

Table 3. Experimental wave condition of the Jeju harbor

A 3 73 -
A (em) = e = ig =3
F7(s) Falm) F71(s) Fal(em)
2.0 4.1
3.0 6.1
7.5 40 1.1 82
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Ez_ﬁé: 2.0 4.1
(-)45.0 cm 3.0 6.1
. 8.5 1.2 1/4
EEY 40 82 o
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9.5 40 1.4 82
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