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Overtopping characteristics due to the foundation

berm of rubble mound breakwaters

Jong-Wook Choi

Department of Ocean Science and Technology

Graduate School of Industry

Pukyong National University

Abstract

Wave overtopping is one of the most important hydraulic responses
of breakwater because it significantly affects its functional efficiency,
the safety of transit and mooring on the rear side, wave transmission
in the sheltered area, rear side armor stones and to some extent, the
structural safety itself. hence, hydraulic model tests has been carried
out to investigate the influence of berm’'s size on overtopping rate by
maximum overtopping rate and mean overtopping rate
The hydredynamic characteristics of berm breakwater by the

overtopping rate can be summarized as follows:

1. It 1s better to use maximum overtopping rate than to use mean
overtopping rate for design of coastal structures.

2. when construct berm to decrease Energy of waves that it was need
to consider breaking wave on lhe berm.

3. Decrease of Overtopping rate was significantly appeared  when
relative length of berm was over 0.13

4. Overtopping rate was decreased when relative length of berm was
over wave length.
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Fig. 9. Photo of wave generator and wave probes.
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Fig. 10. Experimental setup.
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Table 2 Experiment conditions.

Physical parameters value
H1/3(cm) 6--17
Wave conditions T1/3(sec) 15~25
(Irregular wave)
Spectrum JONSWAP
Depth(cm) 45
Armor tetrapod(500g)
Core riprap(3-10g)
Structure
conditions Slope 1:15
Depth(toe) 45 cm
Berm(height/length) |5~10 ¢cm /7~14 c¢cm
Still Smooth
Bottom conditions
Slope 1:30
Tested wave number 1000

- 34 -



L/ 086 ~ 111 )
h-hsH:1.7~30
Depthicml: 45 - 4

Fig. 12. Schematic diagram of experiment.
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Table 3. Experimental conditions{Case).

Case | Hy h Ty | Ly | he | Wave

No | (my | W (se) | g | tm) | m) |Steepness
Case01 | 0200 | 0450 | 2500 | 9.061 | 0000 | 0000 0.021
Case02 | 0230 | 0450 | 2500 | 883 | 0000 | 0000 0.024
Case03 | 0230 | 0450 | 2000 | 7011 | 0000 | 0000 | 0.037
Case04 | 0.250 | 0.450 | 2500 | 9212 | 0000 | 0000 | 0.026
Case05 | 0.250 | 0.450 | 2.000 | 7414 | 0000 | 0000 | 0.040
Case06 | 0250 | 0450 | 1500 | 3994 | 0000 | 0000 | 0071
Case07 | 0200 | 0450 | 2500 | 9212 | 0700 | 0050 | 0.021
Case08 | 0.230 | 0450 | 2500 | 8911 | 0700 | 0050 | 0.024
Case09 | 0230 | 0450 | 2000 | 6945 | 0700 | 0050 | 0037
Casel0 | 0.250 | 0450 | 2500 | 10304 | 0700 | 0050 | 0026
Casell | 0250 | 0450 | 2000 | 6749 | 0700 | 0050 | 0.040
Casel2 | 0250 | 0450 | 1500 | 3834 | 0700 | 0050 | 0071
Casel3 | 0230 | 0450 | 2500 | 9212 | 0700 | 0.100 0.024
Caseld | 0.230 | 0450 | 2.000 | 7.758 | 0.700 | 0.100 0.037
Casel5 | 0250 | 0450 | 2500 | 8836 | 0700 | 0.100 0.026
Casel6 | 0250 | 0450 | 2000 | 7827 | 0700 | 0.100 0.040
Casel7 | 0250 | 0450 | 1500 | 3796 | 0700 | 0.100 0.071
Casel8 | 0200 | 0450 | 2500 | 9288 | 0700 | 0.150 0.021
Casel9 | 0230 | 0450 | 2500 | 9288 | 0700 | 0.150 | 0024
Case20 | 0230 | 0450 | 2000 | 6945 | 0700 | 0150 | 0037
Case2l | 0250 | 0450 | 2500 | 9288 | 0700 | 0150 0.026
Case22 | 0250 | 0.450 | 2.000 | 7414 | 0700 | 0.150 0.040
Case23 | 0.250 | 0.450 | 1500 | 3944 | 0700 | 0150 | 0071
Case24 | 0200 | 0450 | 2500 | 9364 | 1400 | 0100 | 0021
Case?5 | 0.230 | 0450 | 2500 | 9828 | 1400 | 0100 | 0024
Case26 | 0.230 | 0450 | 2.000 | 7619 | 1400 | 0100 | 0037
Case27 | 0250 | 0450 | 2500 | 9595 | 1400 | 0.100 0.026
Case28 | 0250 | 0450 | 2.000 | 7688 | 1.400 (.100 0.040
Case29 | 0250 | 0450 | 1.500 | 4196 | 1400 | 0100 | 0.071
Case30 | 0200 | 0450 | 2500 | 10546 | 1.400 | 0150 | 0.021
Case3l | 0230 | 0450 | 2500 [ 10.064 | 1400 | 0150 | 0024
Case32 | 0230 | 0450 | 2000 | 7898 | 1400 | 0150 | 0037
Case33 | 0.250 | 0450 | 2500 | 10546 | 1400 | 0.150 0026
Case34 | 0250 | 0450 | 2000 | 8039 | 1400 | 0.150 0040
Case35 | 0200 | 0450 | 1500 | 4196 | 1400 | 0.150 0.057
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SECTION 3
SECTION 1 SECTION 2 SECTION 4

Fig. 13. Definition of section.

Plunging Breaker

Failure modes

- ; Overtopping
Standing Area

g

Run-Down
Vi

Fig. 14. Failure Modes at low crest breakwaters.
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a) Broken wave on the berm.

b) overtopping.

Fig. 15. Scene of breaking wave and overtopping.
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Accumulated Qvertopping Voiume(m3)

Time(sec)

Fig. 16. Variation of accumulated overtopping discharge rate with

Time.
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Fig. 18. Variations of accumulated overtopping rate and waterlevel

with time.
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b)

Fig. 19. Scene of armor failed by overtopping at the rear side.
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Dimensionless Overtopping Rate (Q/v 2gH?)
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Fig. 20. Distribution Overtopping rate with &

Surf Similarity parameter (£)
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Dimensiontess Overtopping Rate (Q/v 2gH3)

0.14+ . ®  Maximum Overtopping Rate
1 ©  Mean Overtopping Rate
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0.00- ‘." f SN :.
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Wave Steepness (H,/L,)

Fig. 21. Distribution overtopping rate with wave steepness.
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Fig. 23. Characteristics of overtopping rate with relative length of
berm.
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Dimensionless Overtopping Rate (Q/v 2gH3)
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Fig. 24. Distribution overtopping rate with size of berm.
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