et LR DEC

- Z/ISSN 1976-8192(Print), ISSN 2288-2227(Online)

Journal of Korean Society of Coastal and Ocean Engineers 32(3), pp. 161~169, June 2020

https://doi.org/10.9765/KSCOE.2020.32.3.161

AN A BERREE E S8R ) AT

5ol 2bg 3k she n)a A3

Experimental Comparison of the Wave Force on Crown Wall of Sloping
Breakwater Armored with Tetrapods under Obliquely Incident Waves
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Abstract : Physical experiments have been performed in a wave basin to investigate change of the wave loading
on the crown wall under obliquely incident wave conditions. The measurement was carried out with wave inci-
dence angle of 0, 15, 30 and 45°. The pressure transducers were placed on the front and bottom face of the crown
wall to obtain horizontal and uplift force as well. It was found that both the horizontal and vertical force decreases
with the incidence angle. Based on the analysis of the experimental data, a formula was suggested to estimate the
reduction rate of horizontal and vertical forces under obliquely incident waves.
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Fig. 1. Plan view of the wave basin with the setup of the break-
water model (unit: m).

Fig. 2. Photographs of the model setup with different wave incidence angles.
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Fig. 3. Side view of the model (unit: m).
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Filter layer

Fig. 4. Definition of geometrical parameters related to the breakwater model.

Table 1. Summary of the parameter values of the breakwater model

Parameter Value Unit
hy 0.15 m
hy, 0.35 m
7. 0.06 m
R. 0.12, 0.15 m
A, 0.06, 0.09 m
G. 0.17 m
cota 1.5 -
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Fig. 5. Front and bottom views of the pressure gauges placed on the
superstructure.
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Fig. 6. Side view of pressure gauges placed on the superstructure.

Ay

S A g 2309l eH, wiet 9 3k AlS Aks
= 800 Hz 7+ 02 FHE53ith

Fig. 3ol H.¢1 2127 4 (h)°] 0.35 2 0.38 mel F 714
Z7104 AlFe] o]Foig om, S51of wet Table 1] 1<l
AAH R, E 4.0 72 LA A H

RS ~AER] HFF AT ghol y=2.021 JONSWAP
AHEYS 2= BpHale pAsgon, 7 AdapE e



164

Table 2. Wave parameters and non-dimensional quantities

Parameter Range Unit
h 0.35-0.38 m
H, 0.08-0.1 m
T, 1.0-2.0 s
&, 2.3-6.8 -
R/H, 1.38-3.24 -
HJ/A. 0.67-1.45 -
HJ/L, 0.01-0.08 -

1,2005te]] sfjgsh= AlRE 5<F 29ttt A= 4

emd Woll= T.=1.0, 1.5, 2.0s2 3 7}x] Z7el ﬂ%zﬂw
H,=0.1m% 2o, &4 38em woll= ¢ 3 7FA] F7]9|
tialA H, =0.087 0.1 m&] 7 714 2702 HEA| 7T
upeba] & Ageke] A= oiGlT R, AFERR O 0°,
15°, 30°, 45°9] 47}A] ZA 02 WA ZT}. Table 200 A

Bt 2 W F0 TAARY @ s WS Aol A
A1t

3 iZuts AIAIE

Fig 701]t T.=1.5s, H =10cm?! 37} 2z} 0 2 QA1)
T 9 A4 o AALES AABHITE of
7]*1 F,fc thﬂtﬁ,iﬂ 25 dofl AXE A P01~POS, Fy
= 7k dell AXE 98 P06~P10, F i 5 dell A
AE M PII~PISZRE ASH Ibs AF-T2E A
Eolof tiste] Aiste] ArtE 34 =S Yehdt F,
Fy, FO AAIES B A2 ul-¢- §ARRS & 5= Qi) 1
A9k SleA AGE AAT FdA el v HEe

— 300 . . . . . . . , -
£ 200 !
£ 100F 4 l |
0 200 400 600 800 1000 1200 1400 1600 1800
— 3007 T T T T T T T ™
£ 200 |
£ 1001 3 |
u_Cﬁ 0. L L L L I 1 L L T
0 200 400 600 800 1000 1200 1400 1600 1800
= Bt . . . : i i i -
£ 200 !
£ 1000 |
u‘o 0» 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600 1800
— 300 Fm———T S —— S— B SE—— ——— L |
E bl o 1 e 2 3" o 4 e " 6" )
£ 100F Iy 1] |
u-c 0 1 1 1 1 1 1 1 1 1 J
0 200 400 600 800 1000 1200 1400 1600 1800
— 300 ! . . , § , . . —
£ 200/ |
Z. 100 i' l \ 1 I ™
u-> 0 1 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600 1800
time [s]

Fig. 7. An exemplary time series of the wave force on the crown
wall (T,=1.5s, H,=10cm, 8=0°).
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Table 3. The mean reduction rate of horizontal force on the crown
wall with different wave incidence angle and exceedance
probability

Rhg

1%

FO.OS% F0.17% FO.ZS% F0.33% F0.42% FO.SO%

15° 0.87 0.84 0.83 0.83 0.82 0.82
30° 0.81 0.78 0.78 0.77 0.77 0.77
45° 0.75 0.70 0.69 0.68 0.67 0.67

Table 4. The mean reduction rate of vertical force on the crown
wall with different wave incidence angle and exceedance
probability

Rv0

0

F0.08% FO.I7% FO.L’S% F0.33% F0.42% F0.50%

15° 0.98 0.96 0.97 0.98 0.97 0.97
30° 0.79 0.80 0.81 0.82 0.82 0.83
45° 0.64 0.65 0.65 0.65 0.65 0.65
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