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Influence of wave period on wave overtopping of coastal embankment

under irregular wave conditions
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Abstract: In order to enhance the precision of overtopping calculations in coastal embankment design, the influence factors of
long—period irregular wave were studied especially. The FLUENT model was employed to accurately simulate the overtopping
process along coastal embankments, and wave overtopping was calculated under various wave conditions. Through the
refinement of the EurOtop (2018) overtopping calculation formula, the accuracy of overtopping calculation under long—period
wave conditions has been significantly improved. The results demonstrate that wave period has a substantial impact on coastal
embankment overtopping, particularly in the presence of long—period irregular waves. The modified calculation formula proves
to be more reliable. This study provides a more precise method for calculating overtopping in coastal embankment design,
contributing to increase safety and reliability in coastal engineering projects.
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Fig.1 Schematic diagram of numerical wave overtopping flume(m )
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Fig.2 Wave flume overtopping process contour map
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Fig.3 Comparison of numerical wave flume waveform at
80 s with Pan experimental data
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single width in numerical wave flumes and Pan
experimental data
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Table 1 Numerical simulation overtopping events

PR g PR e s
=2 H, /m T,/s
WSI1 0.02 0.21 2.10 120
WS2 0.02 0.26 2.30 120
WS3 0.02 0.32 3.10 120
WS4 0.02 0.33 3.80 120
WS5 0.02 0.41 4.40 120
WS6 0.02 0.45 4.93 120
WS7 0.02 0.51 5.05 120
WS8 0.02 0.56 5.96 120
WS9 0.02 0.66 5.86 120
WS10 0.04 0.23 6.35 120
WSI11 0.04 0.41 6.93 120
WS12 0.04 0.61 6.28 120
WS13 0.06 0.22 6.66 120
WS14 0.06 0.42 7.02 120
WSI15 0.06 0.61 7.30 120
WS16 0.10 0.23 7.63 120
WS17 0.10 0.44 7.97 120
WS18 0.10 0.65 8.26 120
WS19 0.10 0.83 8.62 120
WS20 0.10 0.24 8.97 120
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Fig. 5 Variation of wave overtopping of coastal

embankment under various formulas
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Fig. 6 Comparison between numerical simulation results
and EurOtop (2018) calculation results of wave
overtopping
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