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Physical Model Experiment for Estimating Wave Overtopping on a Vertical
Seawall under Regular Wave Conditions for On-Site Measurements
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Abstract : Apart from implementing hardware solutions like raising the crest freeboard of coastal structures to effi-
ciently counter wave-overtopping, there is a simultaneous requirement for software-driven disaster mitigation strate-
gies. These tactics involve the swift and accurate dissemination of wave-overtopping information to the inland
regions of coastal zones, enabling the regulation of evacuation procedures and movement. In this study, a method
was proposed to estimate wave-overtopping by utilizing the temporal variation of wave heights exceeding the struc-
ture’s crown level, with the aim of developing an on-site wave measurement system for providing wave-overtop-
ping information in the field. Laboratory model experiments were conducted on vertical seawall structures to
measure wave-overtopping volumes and wave runup heights under different wave conditions and structural free-
board variations. By assuming that the velocity of water inundation on the top of the structure during wave-overtop-
ping events is equivalent to the long-wave velocity, an overtopping discharge coefficient was introduced. This
coefficient was utilized to estimate the rate of wave-overtopping based on the temporal changes in wave runup
heights measured at the top of the structure. Upon reasonably calculating the overtopping discharge coefficient, it
was verified that the estimation of wave-overtopping could be achieved solely based on the wave runup heights.

Keywords : vertical seawalls, laboratory model experiments, wave-overtopping rate, wave runup height, crest
freeborad
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Fig. 1. Plan and side views of wave flume (unit: mm).
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Table 2. Average value of Wave-overtopping coefficients for each periodic conditions

Wave-overtopping

R, (cm) coefficients (C)

Correlation
coefficient (r)

Standard Number of
error (SE) data (cases)

Coefficient of
determination (Rz)

9.6 0.486

11.6 0.479

13.6 0.474
Taklng into account' all 0.480
experimental scenarios.

0.999
0.998
0.995

0.997

0.997
0.996
0.990

0.994

7.10E-04 98
6.57E-04 91
1.36E-03 81

9.42E-04 272

0.10

Qcal

0.00 0.01 0.10

Qtank

Fig. 13. The estimated wave-overtopping volume, employing aver-
aged C values to each crest freeboard.
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