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Abstract : Overtopping discharge for sea dike having low mound and high wave wall (LMHW sea dike) is investi-
gated with hydraulic experiments in this study. Vertical, Flare and Bullnose type wave walls are selected and Tetra-
pods (double layer) and Accropode (one layer) are adopted for armour layers of the front slope. The results of the
hydraulic experiments are compared to the overtopping formulas for armoured rubble slopes and vertical sea dikes
suggested by EurOtop Manual. Predicted overtopping discharges are underestimated as the roughness efficiency
factors () of armour blocks suggested by EurOtop are adopted when the overtopping formula for armoured rubble
slopes sea dike is used. Meanwhile the predicted overtopping discharges agree well with the hydraulic experiments
when the modified roughness efficiency factors redefined by multiplying efficiency factor of the heights of
armoured crest berm and wave wall (y,,) are adopted. Return wall effects on a vertical wall (Kortenhaus et al.,
2003; Pearson et al., 2004a) and the effects on a smooth dike slope (Van Doorslaer et al., 2015) in EurOtop Manual
are investigated for Flare and Bullnose type wave walls. As a results of the comparison between experimental
results and 2 formulas, return wall effect on a smooth dike was more valid for LMHW sea dike.

Keywords : overtopping discharge, sea dike having low mound and high wave wall, hydraulic experiments,
EurOtop manual
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Fig. 1. Example of sea dike having low mound and high wave wall
(Sea dike of Hwa-am wharf in Ulsan).

ZF o5 15!l EurOtops LZFsIATHPullen et al.,
2007; van der Meer et al., 2016).
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Fig. 2. Conventional mound breakwater cross-section (Molines and Medina, 2015).
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(c) Schematic diagram of wave flume (unit: cm)

Fig. 3. Wave flume and schematic diagram for the experiments.
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Table 1. The conditions of random waves for the experiments

Wave period for
peak frequency
T, (unit: sec)

Significant
wave height
H,, (unit: cm)

Water depth
h (unit: cm)

10.00
11.67
13.13
15.00

1.46

26.67 10.02
11.64

2.19 13.29

14.88

16.67

10.02
11.78
1.46 13.39
15.10

16.56
33.33

10.13
11.82
2.19 13.25
15.01
16.72
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Fig. 5. Overtopping discharges measured from hydraulic experi-
ments.
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Table 2. Roughness factors (3) of Tetrapods and Accropode given in the literatures

Type of armour Coeveld et al. (2015)

Pearson et al. (2004b)

Bruce et al. (2006) Bruce et al. (2009)  EurOtop (2016)
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Fig. 8. Comparison of overtopping discharges between hydraulic
experiments and formulas of overtopping rate for armoured
rubble slopes walls with armour layer effects.
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