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Abstract : In this study, the two-way coupled analysis method of LES-WASS-2D and DEM has been newly
developed to review numerically wave attenuation due to behavior of vegetation zone could not yet applied in
numerical analysis. To verify the applicability, two-way coupled analysis method is analyzed comparing to the
experimental result about characteristics of wave attenuation using vegetation. Numerically analyzed behavior and
characteristics of wave attenuation according to height length, distribution length, spacing of vegetation zone and
incident wave conditions. It was confirmed to be effective of 3~4% wave attenuation were increased height length
and distribution length, narrowed spacing of vegetation. Finally, this study is applicable to behavior and wave

attenuation prediction of vegetation zone.

Keywords : vegetation zone, behavior, wave attenuation, DEM, two-way coupled analysis method

@
Flo
j
o
L
ol
L)
1>
—I,J

7]_ UH"Or _1:]0]1,]- A E] 1l x40 31 El= e
A 84-g Fote] AEEHV|E st}
Aol = A e AsEA
= TR HESRE S B2 0% it} o] 2
B3k otk ol wet A2 A=A Kim(2008)- A4+ A
A A JdE Wste] wE agRhadl, Lee et
al.(2009)- 173 A1Ael o)gh afnle] A A gy 78
Lee et al.(2012) 1324l o8t g2 vjli2] #7+a v}

A3t A5 F=35FITE 1 9] - (Kobayashi et al., 1993;
Wu and Cox, 2015; Lara et al., 2016)°]4 % 2] At)e] 1}
Frka] 5400 digte] =Jetdinh. FA1 A1 A2 HH
22+l AR (2DH)S ©]&-5F A Aol osh sliig s
A, AAErE o) g sk, T8 o gk ol wE A3
St X291 4] & tre] AqhEol
Z18 FH A th(Lee, 2006; Lee, 2007; Lee, 2008; Lee et al.,
2012; Asano et al., 1992; Augustin et al., 2009). SF<|%+
71E8] A7 AL Asel mE sk s A48t
Zo] A atgol ot oA 2nks A7 dlalsh ol ol
+ Fo] gon fifio] A AAS FHdTERE
e wrA o7 Xg]sta Q= AAo|t) o] AA).uk
O] e AE-E P A7 HE o] 8sle] XA o E S
135} = 23 Al A o|t},

TolM= o 7R FASA A A8-8 = Gl
pelsl ”"ﬁJ 7% 55730l W S E FXF R HESt

*73 %) 8t 3 F E 5 581 7} (Corresponding author: Dong Soo Hur, Department of Ocean Civil Engineering, Gyeongsang National University, 38
Cheondaegukchi-gil, Tongyeong-si, Gyeongsangnam-do 53064, Korea, Tel : +82-55-641-3150, Fex : +82-55-641-3150, dshur@gnu.ac.kr)



Hgeje] AT

7] §18to] A A2l A4S E L AH(DEM)S] 24 E ©
gato] Ak, 24wk g agol| uhE oux|7h =
-5 2 (LES-WASS-2D)2- ©]-8-3tt}, ]2 3k 424 oH*“’
W 2t ik A7 S Tidete] AT A
st = EAS AES}

lr

11] o

2. HAMGH A 7|

2.1 2XH TtS%E EH(LES-WASS-2D)

B Qj 1/\1‘,—_ /dzﬁ;ﬂg] 7{515_/\%01] U:]—_E_ j_].ﬂﬂ—{,;] l_E_,/H—o—
AR o s Slskel A4l naY AEags
FAA R M 4= Q= 22k T A7 (LES-WASS-
2D; Hur and Choi, 2008)} 7l @ AH(DEM)ZFS] Frd3k
AAEA7H-E Adkste] AESITE o]Esk XS Hur
and Jeon (2011)e]l 2Jal] 7)ol A|Qke ArgEF AAJe)A 7Y
oA AFA P A7 o PRSI =, PBM
(Porous Body Model)S 719E0.2 A A-w}5) ujA g =
25 AAA & = Y= 231 X341 71 (LES-WASS-
2Dyl S BT AES A0z AT+ 9
= /I AM(DEMP] == o] P a7 or A
=7 A -E-= A

2219 35 B E(LES-WASS-2D) 23 HIMEA - 4
ARANA shE TR S Qs Ao 2
S A A (D T iAol &gt oy A ke L
& 4 QA 9% Navier-Stokes 5% W2 (2), 3)&
2 A E] glom, A e S el 91§k VOF
o] ol A (hE T EH

o(pu)  o(yw) _

ox oz 1 M
ou_ o(pu)  O(yu)

"o e “We:

16p 1| & o 0 ou 0 *
= _, 9P 19 ouy|, 9 u, ow
yv,o@x p{é’x{y * ”(2ax)} az{ V(z(az GxDH

_Mx_Dx Ex

ow , 0Grw) o(rw)
Par " Tax "oz

-tz ez o] o

~M,-D, E723V%q— ng—pw

) | AFu) | ARFY) , AFw)

= *

ot ox oy Fra )
q(z,1)/0x; : X = X,

= { , (5)
0 XEX

e v o) eA e 233

AN u, wie x, 2285 755, A (5)elA ¢ &

FEFUE, &, & x = x, & X3k x1Eke] A4 o]t
ne A FFE, v x 28 HA F5E ¢

H gv THIMEL, po 7419 UL, pe=

AAAT(v)eh SFsRA8AITF (v B gtk 2] ),

3)NA M, M= ¥+ #3(Sakakiyama and kajima, 1992),

E, E, = 257 3K(Liu and Masliyah, 1999), D, D= +

543 (Ergun, 1952, van Gent, 1995)0. 2] th& 202 4

€Tt

M= (- R)CBY = (1) Cpd L uls a”} ©

M= (1- )2 = (1- )0 Do+ —+wa—w} ™

Oz
v (1=3)
E = Cos—u ®)
Dy 7
1_ 2
D ©)
r )

1—
D, - cDﬁm/mufﬂnwf (10)
P/x

1-—
D - CD(D—;”WA/W)%(yzw)z an
P/z

A7A, Cy Cp H Cpiz 212 IAA AT, SHAZTAT
WA Ao, D T3 wiAe] Fat ol

8] 3 23k v R 9 (LES-WASS-2D)2] AHA| 3t ALk
2 Hur and Choi(2008)% #%3}7] nlgtt},

=
MR b AN S ) & YA 9

o
v
rk
Hrl

i
M
&
=2
Yy
| oo
.1
2
o
ut)
=
e
to

N
rE

< Cundall and Stract(1979)7} kg eEotol A oA 2l
Azl sl A8sh= 21 AlQFslit. PE QA
9] @ A7} S5 HPY RS ulEEl= 27 Slo)l Q4719
dgo] 2Hg-whakg-2] RAS 711_5 akar Q7] 7
TARETE o e} F21Q1 EAIA] F5 e
2]11 Harada et al.(2007) "'?'—E]ﬂoi % Q24 71 A%
= Fofstel 54 FHlE A
™, & AellA = olefdt 7= 31%'5]'04 “‘g‘”/H«] &
A= AR g

Fig. 1= AAIZ7 ot 242 94 1+ HE0 del s 24}

1

o N

oo



234 Ao

>N

> X

Fig. 1. Coordinates of two dimensional elements.
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Fig. 2. Definition sketch of numerical wave tank based on the experiment by Kim (2008).

Table 1. Numerical test conditions for verification of a coupled
numerical model.
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Fig. 3. Spatial distribution for sway motion of vegetations under wave action (H,/L;= 0.056).
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Fig. 5. Spatial distribution for sway motion of vegetations under wave action (CASE2, H;, =5cm, T;=1.5sec, h,=25cm, L

D,=4cm).
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Table 2. Numerical setup condition used for verification.

CASE H;(cm) T (sec) hy(cm) L,(cm) D,(cm) p,

1 3
2 5 1.5
3 7 25
4 1.2 200
5 1.8 4
6 s 0.95
7 5 20
8 1.5 100
9 25 150
10 200 6
T = 10/30
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Fig. 8. Spatial distribution of non-dimensional wave heights due to
the height of vegetation zone(CASE2, CASE6, CASE7).
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Fig. 7. Spatial distribution of non-dimensional wave heights around vegetation zone(CASE1, CASE2, CASE3, CASE4, CASEYS).
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Fig. 9. Spatial distribution of non-dimensional wave heights due to
the width of vegetation zone(CASE2, CASES8, CASE9).
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Fig. 10. Spatial distribution of non-dimensional wave heights due
to the gap of each vegetation(CASE2, CASE10).
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