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Fig.1 Process of wave overtopping of seawall under
changing water levels
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Fig.2 Schematic diagram of numerical wave overtopping
flume
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Fig.3 Comparison of wave waveforms of numerical wave
sink and Pan experimental value
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time
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Fig.5 Changes of wave height under variable water level and
constant water level
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Tab.1 Numerical simulation overtopping events
(VAR WG R _/m BAKALIR, ., /m AR i H m AHX e (=) JKHAE AL Ah/m
WS-1 0.30 0.295 0.050 5.900 0.005
WSs-2 0.30 0.290 0.100 2.900 0.010
Ws-3 0.30 0.285 0.125 2.280 0.015
Ws—4 0.30 0.280 0.150 1.866 0.020
WS-5 0.30 0.250 0.200 1.250 0.050
WS-6 0.20 0.195 0.050 3.900 0.005
WS-7 0.20 0.190 0.100 1.900 0.010
WS-8 0.20 0.185 0.125 1.480 0.015
WS-9 0.20 0.180 0.150 1.200 0.020
WS-10 0.20 0.150 0.200 0.750 0.050
WS-11 0.10 0.095 0.050 1.900 0.005
WS-12 0.10 0.090 0.100 0.900 0.010
Ws-13 0.10 0.085 0.125 0.680 0.015
WS-14 0.10 0.080 0.150 0.530 0.020
WSs-15 0.10 0.050 0.200 0.250 0.050
WS-16 0.05 0.045 0.050 0.900 0.005
WS-17 0.05 0.040 0.100 0.400 0.010
WS-18 0.05 0.035 0.125 0.280 0.015
Ws-19 0.05 0.030 0.150 0.200 0.020
WS-20 0.05 0 0.200 0 0.050
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Fig.7 Changes of dimensionless wave crossing under different
ultra-high conditions
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Study on changes in wave overtopping volume of seawalls under variable water
level conditions during storm surge events

ZHANG Xu, YANG Yating
(Yellow River Conservancy Technical Institute, Kaifeng 475000, China)

Abstract: During storm surges, variations in water levels lead to dynamic changes in the relative freeboard of
sea dike structures, necessitating improvements to the existing wave overtopping discharge formulas designed for
constant water levels. To address this, this study uses FLUENT software to simulate wave overtopping processes
under realistic storm surge hydrodynamic conditions, and analyzes the spectral characteristics of waves under
varying water levels. Based on these analyses, the Eurotop (2018) wave overtopping formula is revised, and a
new calculation formula for wave overtopping discharge is developed by introducing the concept of relative
equivalent freeboard under variable water levels. This approach extends the applicability of the Eurotop (2018)
formula and enhances its computational accuracy.

Key words:storm surge; combined wave and surge overtopping; seaward-side slope; flume test



