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Development of Estimation Procedure of Overtopping Rate
for Curved Sea Wall Based on Eurotop Formula
2R Gl
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Abstract : A new procedure is developed to estimate overtopping rate of waves along a sea wall with various
alignments and armourings using the measured data from the 3D hydraulic model experiment. This method
estimates first the average overtopping rate using the relationship between the overtopping rates, one measured
from the hydraulic experiment and the other calculated using the conventional empirical formula. Then, the
averaged overtopping rate is multiplied to the dimensionless overtopping rate for each measurement point along
the sea wall. This method can accurately produce the overtopping rate distribution along the whole range of sea
wall even for the new design waves other than the wave conditions used in the hydraulic experiments. Because
this new method is based on the measured data from the 3D hydraulic experiments with real topography and
bathymetry, this new method can overcome the limitations (wave diffraction for example) inherent in the
conventional empirical formulas including the EurOtop.
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Fig. 1. Experimental setup to investigate the overtopping along a bended sea wall.
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Photo 1. Photograph of hydraulic experiment showing the sea wall and the overtopping measurement devices.
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Table 1. Incident wave conditions at the target point P for 3D hydraulic model experiment and the overtopping rate averaged over the south

sea wall (KHNP, 2024)

Prototype Model Incident Proto-type Averaged
Case Wave height Wave period Wave height Wave period angle sea level ovenopping
Hy; (m) Tys () Hy; (cm) Tis (s) BCO) EL (m) g, (m’/s/m)
MS-15 7.6 11.3 12.7 1.46 0.291 0.0050
MS-10 8.2 11.8 13.7 1.52 35 0.291 0.0081
MS-05 8.5 12.0 142 1.55 0.291 0.0103
MS PM-10 7.9 11.4 132 1.47 1.365 0.0069
MS PM-05 8.5 11.8 142 1.52 1.365 0.0160
MS _PM+00 8.9 124 14.8 1.60 30 1.365 0.0263
MS PM+05 8.9 12.4 14.8 1.60 1.365 0.0249
MS PM+10 8.5 12.5 14.2 1.61 1.365 0.0219
ST-10 9.6 13.9 16.0 1.79 2.045 0.1360
ST-05 9.7 14.1 16.2 1.82 2.045 0.1530
ST+00 9.7 144 16.2 1.86 25 2.045 0.1600
ST+05 9.6 14.2 16.0 1.83 2.045 0.1430
ST+10 9.3 14.1 15.5 1.82 2.045 0.1230
MS_EM+05 8.5 12.5 142 1.58 1.099 0.0756
MS _EM+10 8.1 123 13.5 1.59 1.099 0.0719
MM EM-05 8.2 153 13.7 1.98 0.989 0.1080
MM _EM+00 8.2 153 13.7 1.98 15 0.989 0.1100
MM_EM+05 7.8 15.1 13.0 1.95 0.989 0.0736
MM_PM+00 8.5 153 14.2 1.98 1.265 0.1700
MM_PM+05 8.5 14.7 14.2 1.90 1.265 0.1570
MM_PM+10 8.1 14.6 13.5 1.88 1.265 0.1190
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Fig. 4. Measured overtopping rate along the sea wall: (a) 8= 35°,
(b) B=30° (c) B=25", (d) B=15".
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Table 2. Dimensionless overtopping rate Q; for g = 35°

Meas. Dimensionless overtopping rate Q,
point MS-15 MS-10 MS-05 Average
#23 0.000 0.000 0.000 0.000
#22 0.000 0.000 0.000 0.000
#21 0.000 0.000 0.000 0.000
#20 0.000 0.000 0.000 0.000
#19 0.000 0.000 0.000 0.000
#18 0.000 0.000 0.000 0.000
#17 0.000 0.000 0.000 0.000
#16 0.000 0.000 0.000 0.000
#15 0.000 0.000 0.000 0.000
#14 0.000 0.247 0.097 0.115
#13 0.600 0.370 0.389 0.453
#12 1.200 1.111 1.167 1.159
#11 2.800 2.469 2.333 2.534
#10 1.400 1.852 1.944 1.732
#09 1.000 0.988 1.069 1.019
#08 3.000 3.086 3.208 3.098
#07 2.400 2716 2.236 2451
#06 3.200 2.840 2.431 2.824
#05 2.000 2.346 2.042 2.129
#04 0.400 0.741 0.778 0.640
#03 0.000 0.370 0.972 0.447
#02 0.200 0.370 0.681 0417
#01 0.200 0.247 0.681 0.376
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Table 3. Representative dimensionless overtopping rate Q; associ-
ated with each incident angle

Meas. Representative dimensionless overtopping rate
point B=15° B=25° B=730° B=735
#23 0.010 0.038 0.000 0.000
#22 0.024 0.064 0.000 0.000
#21 0.047 0.071 0.000 0.000
#20 0.049 0.073 0.000 0.000
#19 0.062 0.063 0.000 0.000
#18 0.055 0.038 0.000 0.000
#17 0.007 0.008 0.029 0.000
#16 0.000 0.007 0.000 0.000
#15 0.060 0.143 0.062 0.000
#14 0.137 0.368 0.163 0.115
#13 0.701 1.144 0.759 0.453
#12 1.488 1.246 0.930 1.159
#11 2222 1.747 2.529 2.534
#10 1.463 1.500 1.496 1.732
#09 0.930 0.824 1.048 1.019
#08 0.456 0.976 1.649 3.098
#07 0.338 1.032 1.227 2451
#06 0.173 1.040 1.211 2.824
#05 0.276 1.674 2.180 2.129
#04 0.141 1.328 0.820 0.640
#03 0.158 1.184 0.676 0.447
#02 0.116 0.917 0.565 0417
#01 0.084 0.376 0.629 0.228
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