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A Shoreline Change Model around Coastal Structures
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Abstract (] A numerical model is developed to predict the shoreline change by the coastal structures
constructed. In order to describe the wave deformation at the shadow zone of the structure, the present
model employs the mild-slope equation in steady state and the wave ray method using the coefficients of
wave refraction, diffraction and shoaling. In the model results of shoreline changes for the various
structures, it showed a qualitative agreement with the findings observed in the field such as tombolo,
and the response of this model was found to be very sensitive to the longshore distribution of wave
heights. It was also applied to a field area. From the results of the application this model is proved to

be useful around the complex coastal structures and bottom topography.
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Fig. 1. Definition sketch of wave deformation.

Alakghel. 2o Aol A Lo) kel wet Wake
Aole ohg AGHEES HefFel st fls} e 5

Fe kiR 287t don, imERe] #ibd oE
RS o)l F= BEEAS XA F BERUES
A xg 1:]—

2 Bl Bty g mEREre AL
517] $lsled @il ¥ BaRe) T i, EK
B 2 B 58 2T EEEEY BTk o
stod od-r3kadch

2.1 FiRERe| EMAE

R e AMShE e BT - @i
42 Ebersole(1985) ol o7 EHRIES] HEEMNGE
Kol oato] A4rslict H Bl <3 HERE
ol Figlap 2 EEfRA He nie} 2]
B e e olstel wm ¥ HEE A
st A1 #E SeidlAl A (D-3) 3 e #
Eg e ZRE e TS I 4 W
7o} RITHRE KeZ AHASICH

dg/dt=9C/0y-cos§—aC/ax-sinfd (1)

dx/dt=Ccosé (2)
dy/dt=Csing (3)
o714, t= B, Ce IBE o Hmelth
CcOS o\, P _ _(;_ 2 2 —1/4
KR'__ (m) /——[1+<1 <Cg> ftan 00] 7

{4)

fb—8K

o714, THT o= AGHES fFolch

W EREE EEERELEY 3t Wiegel(1962) 9]
izl A (5) 2HE T3kt

F(r,a)=1f(u,)exp{—ikrcos(a—a,)}
+g (u,) exp {—ikrcos (a+a,)t (5)

o] 7] 4,

a= n/2—60; e,=a+8,

w=2(kr/7)"? sin {(2-2,)/2},

u,=2 (kr/2)" 2 sin{(a +,)/2},

fW)=1//2 - exp (ir/4) f " exp (—in0?/2) dw,

fu)=14/7 - exp (in/4) [m exp (—irw¥2) du,

kR r HEEY el A PRI S B
A (52 PR WiITRE Koe A )3 Zrh
K,= (R*+1%) 2 (6)

o]71 4 R A (5)8) HEEF, I& A (5)9) mEERelch

3, KIFESHEE Q8 BKEE KE oS 4 (D2
iy

2kh
sinh 2kh
o], he KiEo|oh

o) Are] ko 2 RE £E S Pol UM #E Hee
ohg-ab o] F& 4 9lch

Ks=1{1+ )tanhkh} =2 (7)

HP':KR'KD’KS'HTW (8)
B ae A (99 2o KBRS At FEsich
H,= 7hb

o714 7& 0782 3ot

4, Figlola B niel zo] #Ety Hikdle
BT = E@RgsE AsE 2] 3= forbidden re-
giono] EAj3}A| =iz, o] el Ao P H Bk
F9 groz e gwste] Abstadch

2.2 BEERRL SHEGE
BEEET ) 2ol TR Eibe)
x4 (10 2t
oQ

ox 1 9Q v _
5t D (5 T9=0 10



BEEED Mg BRRET BRI B8R

Table 1. Calculation conditions for various structures.
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Wave conditions

Structures

H, T(sec)

tan g dso(mm) Boundary conditon

a(deg.)

Detached breakwater

Groin 1.0 5.0

Circular shoal

0.0

15.0

0.0
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Fig. 2. Arrangement of various structures.
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Fig. 4. Computed shorelin changes around a detached
breakwater.
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Fig. 5. Calculated results of wave deformation around a
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Fig. 6. Computed shoreline changes around a groin.
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Table 2. Wave conditions and calibration parameters for shoreline changes in Haeundae beach. (£, 1989)

6o H,y/3(m) Ty/3(sec) qo(m3/sec-m) K,

K,

S45°E 0.68 5.7 -1.0x 106 0.2

0.2

Fig. 10.
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Fig. 11. Predicted shoreline changes after construction of structures in Haeundae beach.
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