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Evaluation of Empirical Porous-Media Parameters for Numerlcal Simulation
of Wave Pressure on Caisson Breakwater Armored with Tetrapods
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Abstract : In this study, waves2Foam implemented in OpenFOAM is used to simulate numerically the wave pres-
sure on a verical caisson under the condition of with and without the placement of Tetrapods in front of the cais-
son. The comparisons of the numerical results and the experimental data show fairly good agreement between
them. Based on this, it is possible to suggest an optimal combination of coefficients for an empirical formula to
represent the protective TTP layer as porous media.

Keywords : OpenFOAM, waves2Foam, caisson, tetrapod, porous media, wave pressure
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al., 2010).
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Table 1. Wave conditions selected for the numerical simulation

CASE ID Wave period [s] Wave height [cm]
1A 1.75 22
1B 2.25 14
3. 5% 2H
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G5 3L 9= OpenFOAME AHE-aHo] 23] RO 5 33813
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Fig. 2. Cross-sections of the caisson models without and with Tetrapods (GO1~G12: location of pressure gauge).



346 oJAA - 2T -

ul7g 21l BIbEAd Navier-stokes *7g24] oA thgdulj)| ]
I=E, A% 5= 1Este] e 2o] ARgEM A (1)
Q)9 AR A9 SEFg o7 THAT
N
V.-U=0 (M
2pU | 1
(+cC)<2 4 2v.Lyu
ot n n

%
:—Vp*+g'(x—x,.)Vp+’llV~,uVU—Fp

2
~
X
[«
rr
o
2

-z
N
()
oft
)

o
= W

yEOIN ) FEAEE, i
o)A o] A8, xo) x e
ECCEEI=EREE
= rhE A e %
o] 4@k (5)°1 18] A%
0,

v ©)

o u2
otle
S}

*
e
P
&
A7
)
o
o {
=)
ol
ol
a2
Y
2
)
=2
2
o
2
)

%

e
:jlr A
re
U
o om
> o
g
)

2 » o
R

(]

1o

N

NS

An)

:go

1o

_)&
X

N
N2
Ry
from ox
O N o T ji]

J

_\:;_l‘
~
ui
ofl

)
o, o%
i)
=)
©
e
Au)
9
30,
o
i)
N
I

o}

(SR
1o

n

1-n
= 4
=% )

a

F,=apU+ bp|OlU 3)
AN, Up = B3 45 dehi, 5= ARASR 034
£ AHE-SITh(Liu et al., 1999). 2(5)9] F,& APd3t7] 9130
AREER= AT a9t b= olE] ARl <8l A2 o] Al
FEATE # ATellAE= 2t (7)ol HERS van Gent
(1995)7}F AlFst 2o] AFg-% S},

2

1 - 14
a=at L ©6)
n Dy,
7.5)1 -n 1
= 1+ — —_
’ ﬂ( KC/ ' Dsy @)

A7NA, Dy SIS HeERH, KC= tha/dmliAl] e
A A 5 54 dol R &S YeRdH 7]k
(default)?] 10,0003 AMESICE o2} pi= oFEAd wiA o] &4
548 AAsks AR FAA Y el R A E S Tl
B2 ATAREENE] AIRKE U THGuanche et al., 2015; Shin
and Yoon, 2018).

A ] $1X]= VOF(Volume of Fluid) Wil 2J8) 2%
= o duiA| o] F5ES aEste] 2(8)2 o] Mt
2lo] ARt} 21(9)2} (10)0l] YERd vie} o] 7 A o
o] A &S vt Aot AAASTT A H

oF

AW T T - =0 8
Ll Or+ T - ) - ®)

p=Fp+(1-F)p, )

o

N

u=Fuy+ 1 -Fy,

9
o7IM, F= =9 vl&& Yehla, U, 2 Adi
WE, g B UL, pi= 3719 U, 4 B
u= ¥719) A ATFE Hehdt

3.2 Zof 3 AnpH

waves2Foam< 3} W A3l © 2 o] @b (relaxation
method)yE AHE-StTh, o] $hHE Ak e QI = A 9]
= ke W o® A(1hE Fall AxtEh

¢ = (1 - WR) ¢/arge/ + Wpr ¢compuled (1 1)

-Or]weé_ ‘/]—H-LH‘—]J" ¢c(1mpulccl—‘% ]}l\l—% j’]-ao—‘cl] UH}\]Z_].— ‘.\;}_-7:” '{[:Eri

H
&5 YeEPIY w2 7158 (weighting function)= 2] &
Ee] AP Alo] Ak vt QI 2 AFtelM = Za Tl
21(12)2] Engsig-Karup et al.(2006)7} A<+t 33} t}&h2]S
28519 0| Ault7kolli= Fuhrman et al.(2006)7} #|<FsH
21(13)¢] A48k 715%] (Exponential weightyS 2231t}

we==2(1-0) +3(1 - o) (12)
we=1- 0071 (13)

expl — 1

714, o= o1k o] F RS YER AL, A5 pi=
default FtO. 2 3.57} AF&H T}

4. Zut s AF

Alo]zol] 2H8-8R= U} =X ZoJof| 24 waves2Foam©]] 4
£ oleh el Z31d5S Table 201 AIAH 2= 2] o
3] ASslolt) o] 3 212 A delA L9 20}
o] F7] sfgk 9 Zdstgkel] thisto] shale 7 & 2o S
I}, Fig. 3ofli= ©] 9k 271528 Le Mehaute(1969) 3
o] & ALl EAIBI O, Ads] vl o] & s
As & Utk 299 29 AR 738kl WiALet
o Hagkeb] 218l An9Ys 39 GAHE T
Stokes 5%} ©]&2] 119k Z9}slGlth. Fig. 49} Fig. 5+
o] Ao 30537 Ak § upeze] e
& vlaste] vebd Zlojoh, vl A} n]d3/do]
ZARE 2348 7390l 2 RiARte] ofdko] A2l gl
= S & AdsE A g1 T UdTh

o2 M
ook

e

{0

1

|

)

o kllkr o 4y H
O o
NN
oY <
tlo

2T
It
FH
ol

Table 2. Test wave conditions for validating numerical wave gen-

eration
CASE ID Wave period [s] Wave height [cm]
2A 1.50 30
2B 2.50 30
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