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Review on Application of Wave Model for Calculation of Freeboard
in Hydraulic Structure
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ABSTRACT: Most of dams and reservoirs were made from natural materials, such as soil, sand and gravel. This type of hydraulic structure
has the danger of collapse by overflow during a flood. Freeboard is the vertical distance between the crest of the dam and the full supply level
in the reservoir. It must be sufficient to prevent overtopping from over flow. Thus, freeboard determination involves engineering judgment,
statistical analysis, and consideration of the damage that would result from the overtopping of a hydraulic structure. This study attempts to
calculate the wave height in dam, which is needed for the determination of the freeboard of the dam. Chung-ju dam is selected as the study
area. Using the empirical formulas, the wave heights in dam were calculated, and the results were compared with those by the SWAN model,
which is a typical wave model. The difference between the calculated results from the empirical formulas and those by the SWAN model is
considerably large. This is because empirical equations consider only fetch or fetch and wind velocity, while the SWAN model considers depth
and topography data as well.
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Fig. 1 Definition of the freeboard in the dam
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Fig. 2 Study area
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Table 1 Wind velocity classified by return period and wind
direction of the Chungju regional meteorological office
(unit: m/sec)

Wind direction
Return period ESE SE SSE S
(year)
5 6.51 749 6.52 6.55
10 7.85 871 7.64 7.82
20 9.14 9.87 9.71 9.04
50 1081 11.39 10.09 10.61
100 12.05 1252 11.13 11.79
200 13.30 13.65 12.16 12.97
500 1494 15.14 13.53 14.52

Fig. 3 Grid map of the Chung-ju reservoir
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Table 2 Wave height at Chung-ju reservoir
(unit: m)
Method
. Molitor SMB Falvey ACES SWAN
Return period
(vear)
5 0.69 0.31 0.25 0.21 017
10 0.72 0.36 0.30 0.25 0.19
20 0.77 047 040 032 023
50 0.77 0.49 041 0.34 0.24
100 0.79 054 0.46 0.37 0.27
200 0.81 0.60 0.52 041 0.30

500 0.84 0.67 0.59 046 034
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