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1. Estimation of the Rate of Irregular Wave Overtopping of Seawalls

Yoshimi GODA*

Synopsis

Design of seawalls and coastal embankments requires the estimation of wave overtopping rate
under the design condition. Since waves acting upon coastal structures are of irregular trains with
different heights and periods, the estimation should be done with due consideration for wave irreg-
ularity. The present report proposes the calculation of the expected rate of irregular wave over-
topping with the information of wave height distribution and the overtopping rate of regular trains
of waves. .

Laboratory tests have been carried out to examine the validity of the calculation method. Waves
of 8 to 16 cm in significant height were applied to vertical walls with crest heights of 8 to 15cm
above the still water level installed at the water depths of 10, 20 and 35cm on a uniform slope of
1to 20. The expected rate of irregular wave overtopping was 0.8 to 1.8 times the measured values
of wave overtopping for respective test conditions. The result shows the validity of the calculation
method for engineer’s use.

Diagrams for the estimation of expected rate of wave overtopping have been prepared for sea-
walls with vertical faces and those with protective mounds of artificial blocks. The diagrams are
based on the Rayleigh distribution of wave height and various laboratory data on regular wave
overtopping, which have been re-analyzed in the form of design diagrams in their owns. Analysis of
many coastal structures damaged by wave overtopping was done with the above diagrams for the
overtopping rate during damage. The analysis has revealed the existence of threshold overtopping
rates for damage for respective types of structures. For example, an embankment covered with
concrete layers for the front face, crown pavement, and back face will be damaged by wave over-
topping more than g=0.05 m%/m-sec.

The calculation of natural drainage of overtopped water through orifices at the front face of a
seawall has clarified the relationship between the size of orifices and the rise of water level behind
the seawalls. The calculation shows that orifices of several ten centimeters in diameter are required
for effective natural drainage. Recommendations are made for the design rate of overtopping for
drainage system.

Standard procedures for hydraulic model tests of seawalls as well as the calculation method of
expected rate of overtoping from test data are explained in the Appendix.

* Chief of the Wave Laboratory, Hydraulics Division.
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ZNTNFKEE AT 5, 2 LgoKOw
TIRBE 2T b\,

(H1)y,=H1i/Ks,
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T»=8.85sec, hp=5m, Rp=2.5m

e — — —
N R e o b | REEAEE | gy
E H; Hs (Hz), (H3), r Hy g (m3/m-sec)
3.0 1.00 0.95 1.09 0.90 0.826 0.9 0
3.5 1.30 1.25 1.41 1.18 0.837 1.24 0
4.0 1.70 1.75 1.85 1.65 0.892 1.62 0.0039
4.5 2.20 2.15 2.39 2.02 0.845 2.10 0.0250
5.0 2.55 2.55 2.77 2.40 0.866 2.43 0.144
5.5 2.95 3.00 3.21 2.82 0.879 2.82 0.307
6.0 3.20 3.55 3.48 3.34 0-960 3.06 0.465
7.0 4.00 4.25 4.34 4.00 0.922 3.81 0.734
8.0 4.70 4.50 5.11 ek — 4.49 0.775
9.0 5.55 3.90 6.03 2373 — 5.29 0.810
10.0 6.10 3.30 6.63 Bk — 5.82 0.818
Sy 7=0.878
S4~1T DESEBRE TRy P L, F—2E2EELLE (H1/3)y=2.50/1.062=2.35m
thiRzs(<, Hy=0.626x2.35=1.47m
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(1) (Hip)y BXO Hy o3t
EIRREESHA TR T BEE LTS L 5h TV 5
BV, WE» SHEEMRENE E ToM o JE 715 5K
Ky 38 X OWPBhiEs s S X HEIR R Ka 2 F U
T, MAEAFZEEEZERT 5,
(Hy3)y,=Kr Ka-Hips
R LEFREE2ECEVWIESIE Kae=1.0 33,
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LN TWBEEE, BKGREcE v CHMEKESEEE
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(Hys)y=Hus/Ks
Z DS, WORHEERIEY Tys 2R3,
R (A7) 72X (A-8) TR MIXTFKBE R &<
®U, FEkE2 RN TEHET S,
Hy=0. 626(H1/3),
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BECOP 2 DFAITK LT, A=5m i OB H
EH Hi3=2.5m L 5 2 Sh -4 ORMYEKEHEE
BB LR EERD 5,

BoKREE (BHER 2) T Ks=1.062 ko bh
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WEoHBMERE, XA)DV — Y-S X - Tk
»Hb, TOFEE, F-A-3 ZAWTHR S 0MERT

T-A3 V- )-S5 X BWE OGBS

##, 1-P(p)

7 1-P(@p 7 1-P(p)
0 1.0000 2.0 0.0432
0.1 0.9922 2.1 0.0313
0.2 0.9691 2.2 0.0223
0.3 0.9318 2.3 0.0157
0.4 0.8819 2.4 0.0108
0.5 0.8217 2.5 0.00738
0.6 0.7537 2.6 0.00495
0.7 0.6306 2.7 0.00326
0.8 0.6049 2.8 0.00211
0.9 0.5293 2.9 0.00135
1.0 0.4559 3.0 0.00085
1.1 0.3866 3.1 0.00053
1.2 0.3227 3.2 0.00032
1.3 0.2652 3.3 0.00019
1.4 0.2144 3.4 0.00011
1.5 0.1708 3.5 0.000066
1.6 0.1339 3.6 0.000038
1.7 0.1033 3.7 0.000021
1.8 0.0785 3.8 0.000012
1.9 0.0587 3.9 0.0000065
2.0 0.0432 4.0 0.0000035
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Tp=8.85sec, hp=5m, Rp=2.5m, Ho=1.47m

? WooOW| BuRE |@BRHE|MBRARE| . p
3 . —
FTRRE | b & Hj (m) |gj(m¥/m-sec) 1 P(’?) AP(’]f)

1.0 0.4559
1.1 1.62 0.0016 0.1332 0.00021

1.2 0.3227
1.3 1.91 0.019 0.1083 0.00206

1.4 0.2144
1.5 2.21 0.070 0.0805 0.00564

1.6 0.1339
L8 1.7 . 2.50 0.16 0.0785 0.0554 0.00887
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2'2 2.1 3.09 0.44 0'0223 0.0209 0.00920
2’4 2.3 3.39 0.59 0'0108 0.0115 0.00679
2‘8 2.6 3.83 0.72 0'00211 0.00869 0.00625
3'2 3.0 4.41 0.78 0’00032 0.00179 | 0.00140
3'6 3.4 5.00 0.80 0'00004 0.00028 | 0.00022
O'o 4.0 5.89 0.81 ’ 0.00004 0.00003
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Ho=1.47Tm TH 555 9c=1.5/1.47=1.02 TH b,
£-A-3 1Lk P(H>Hc)=0.43 x5, Lk
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