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Wave Scattering by a Semi-infinite Breakwater or a Breakwater Gap with

Partially Reflective Front and Fully Reflective Back

A e
Kyung-Duck Suh* and Hanna Kim**

2 KRR Y W QN SRS g 0E ek 8 sk )T o6 whe) Ak @] o
@ s = o] 94 oz YA A9l Ag Thse, 19
WHow ABs] Tagh. & A
nwstgt, 9 Pe AstE
of we @ dTele) e

fSjyuntent

S ol-g-ate] LAl e] WAkE:

Abstract : Analytic solutions are derived for wave scattering by a semi-infinite breakwater or a breakwater gap
with partially reflective front and fully reflective back. The water depth is constant and a regular wave train is
normally incident to the breakwater. Wave scattering is studied based on the linear potential wave theory. The
governing equation is transformed into ordinary differential equation by using the method of variation of
parameters and coordinate transformation. Comparison with finite element numerical solution shows that the
analytic solution obtained in this paper gives quite good results. Using the analytic solution, the tranquility of
harbor entrance is investigated by changing the reflection coefficient at the breakwater.

Keywords : Breakwaters, wave scattering, analytic solutions

LA B T8 Sl SiA] sllell gigk A7 Eds] xeE s
o] F WukAlel o)t 314, WAL, kel e vhe] Ak
AallellA Haljw efshs shg 24, 314, WAk A LNF3F StFEARE] 28l A-E]o] $ith. Penney and
F 52 AowA WS Aot o3t us W¥ S Price(1952)7} Sommerfeld (1896)2] ® 2] 3] &) thdt o
oal7] flsl 72 mdo] o] g-¥]aL QlEdl, 3] BEES T Aol FASIe] WatA|ol o3t wlke] Akl t)dt &
ALl oJ3l SlE ebr] wiEel AR At a4 s} A FE ARKEAE, o] 34 s B> IS wlye
Hlweh= HAF & 7xof sirt. A 29 A9 & Aol =3 =2 79O Z QIEE 3 Stk Yu(1995)= Sollitt
g dig JoE Adsrhs o] AR AEE & and Cross(1972)7} §- =8t 54 7280 djgh Az
Erh= o] Qi Aol FABI R T4 2ol Qe 79 kAol

e 0l shgo] 2 e gl |
E 7171 el Sl 2 adslof s v
o] lrt ofel Tjgk tjRtow K A7H u]gow

2170 7 QIAksh= gt tist 4 S E A|Qkstsl o, o
Meclver(1999)7} Wiener-Hopf 7|98 AR&3Fo] Alzto.

il

gty A3k Fe 4l 38kl A4 (Corresponding author: Kyung-Duck Suh, Department of Civil and Environmental
Engineering & Engineering Research Institute, Seoul National University, Seoul 151-744, Seoul, Korea. kdsuh@snu.ac.kr)
#2428 74 87 T 8H- (Department of Civil and Environmental Engineering, Seoul National University)

183



A} A 8

2 Folex 97kx| skt

Penney and Price(1952)2] sl 219 Aol WabA| o,
Yu(1995)$} Melver(1999)9] #l= AF WakA]l 5 F573
= kAo

WatAlel| 28 7hssith QF o= AY Ao
o3 WA= AL Zo17] 18 8 EA LA

(horizontally composite breakwater), & I} A& &
2IN717] Q180 % raoﬂ ZAYE 55 ol w2 A9 A
oj& WAl F2 AlolE Aol Fras e 73

A Wol *]‘%dﬂr gk o] g Fejo] Wkl &
T ollx ] vl dal] 21E JMAAA FoEA, At
o] & Qltel] QFaHA Zé. relo] FHE ¢ QIS ShETh
(McBride et al. 1994%%). & - fox=
Price(1952) ¥ Yu(1995)4 A S ol gslo] di
BREPA}L, SO obulale] EAJ-S zb= vlulA| o &z}

uo].

&
Ry

Penney and

o= QIAeke shel Al g Sl g Faisich
S A s S g e) FEM 4] 814 At
HlLgoRA BEE AFaT Ee fu 4 8

2 ol galo] kAl M| whALE Wsl7) & g el

Ao u 2= TS AT

A 57| Tz} kA o >,
&k ko] Aol tigth a4 sl T kARl
Yu(1995)ell &3l, 25578 HAAl oAl
Penney & Price(1952)°1 2J3l] -3l %+=d
AL FEHAL, T2 bkaLe] B4

off thst a4 & el arz) ek o714 Yu(1995)71

AA S S G5k 212 8|4 3l 1, Penney & Price
(1952)7}F A XIS B & 2gst 22 3l|4] &l 2% 3EAIS)
st
2160 8l 1

2.1.1 HEE3E whabA]: 314 &) 1-1

T2 5k, x-y 2211 W el Fig. 13} 720]
AL FEHkAL, S RARIARL WA 7} it 0] 7]
A BEHe) S WA OIS B3t L3k, A
WA E L% LU @, y, z H)° e Laplace 7
qolu,

ox~  oy" oz

A = WA el] ofgh ske] At 184

() -

@)

: Full reflection :
: Partial reflection '
Fig. 1. Definition sketch of wave motion around a semi-infinite

breakwater with partially reflective front and fully
reflective back.
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Fig. 13. Comparison of diffraction coefficients along different
transects parallel to x-axis for semi-infinite breakwater
with different reflection coefficients: (a) y/L = 0; (b) y/
L=-1; (c) y/L=-2.
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