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Effects of Stem Wave on the Vertical Breakwater

Hyo-BoNG PArRk AND HAN-SAM YOON AND CHEONG-RO Ryu
Ocean Engineering, Pukyong National University, Pusan 608-739, Korea
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ABSTRACT: Based on mild slope equation and parabolic approximation, the forward diffraction of monochromatic waves by a
straight breakwater are studied numerically. The characteristics and effects of stem wave along breakwater and the relations between

the stem wave and incident wave angle are discussed.
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Fig. 1 Reflection patterns of solitary wave(after Perroud, 1957)



Fig. 2 Snap shot of instantaneous wave surface profile along the
vertical breakwater(#| X W3l F54Hd, 1999)
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Fig. 3 Definition of coordinate system
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Table 1 Input conditions of the numerical calculation for
submerged elliptic shoal

Conditions and parameters Values
Wave Height 0.0464 m
Period 1.0 sec
Domain 25%25 m’
Basin Grid dimensions 100 < 100
Grid spacing dx = dy =(.25m
Depth 045~0.1 m
Bottom Slope 1/50
yim) 2
depth urit: m
2
.
Incident Wave  smemjm———fim—

(T=1sec, H=0.0232m)
WA

x{m)

Fig. 4 Bottom contours, computational domain and definition of
transect for the comparison with experimental data of Berkhoff et
al.(1982)

Fig. 5 Wave height distribution for elliptic shoal by the
numerical results
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—— Numerical Results
4 Experiment Data(Berkhoff, 1982)
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Fig. 6 Comparison of wave amplitude ratios by the

numerical(Nonlinear combined refraction-diffraction models) and
experimental results for elliptic shoal

3. Zgly AXE M| Stem Wave

3.1 =AAEE B U

B AFoMd e Agy 72E Addre] HA3dge 3 g
EiQl stem wave® UALZSl W3l ME ADEIE Polhn
A ke Aotk webd p/L=02 ¢ #HHA T=7sec,
H=3m% #H22 digez 67l drrzhaos , 157, 207,
250, 30°, 45° )l W3 FAEAPE FPsATE tddge
ARDAE 5 mE 3] 200x200 AzLR Py, APy F
ZE-L 9] F APwak dig] e7le YAEE 71 AS
o dish 2tz A¥E FysHch

Table 2 Experimental conditions of the numerical model

Conditions and parameters

Values

Height 3m
Period 7 sec
Wave Direction 107, 15,20 ,25 ,30° 45
- Monochromatic wave
- Non-breaking condition
Domain 1x1 km’
) Grid dimension 200 <200
Basin - -
Grid spacing dx=dy=5m
Depth 15 m
Bo Initial Incident wave cond.
Lateral Open boundary cond.

3.2 2lARY| TIE Stem wavell 4

2 ddXe

{(B7t F7¥8ke

Arlshe Fgo] F2ED o]fe Zo]
15°, 200, 25", 30" , 45 < Aol dis) g 2o o
BE Fg 7~8AM A/sta ek Fig 72 4Apziol 107,
20", 30" o #F3he 3D ARFFHE EXEE vehd Fojoh
datzte] Figtel weh stmnlz F71EE & 4 Aok 2E
I @), 09 AP e FZES Ao e g8 %

vt )2 Aol x/L=2%% B/} ¢

ey

B%e ¢+ Aok

{33 o =10deg

(b} @ =20deg

—141—-

107,



Vertical Breakwater

(c) 30 deg

7 sec, H= 3

Fig. 7 Instantaneous free-surface distribution for T=

=7

Fig. 8 Contour of instantaneous free-surface elevation for T

sec, H= 3 m. The contour increment is 0.2 m.
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Fig. 10 Normalized wave height ratio perpendicular to
vertical wall( x/L =5.23) for different incident wave angles
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Fig. 11 Normalized maximum wave height along for different

incident wave angles » )
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