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A Study on the Characteristics of Pontoon Type Floating
Breakwaters in Regular Waves.
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Abstract

An experimental and numerical investigation was made to examine the
characteristics of pontoon type floating breakwaters(FBW) in regular waves. Motion
responses of FBW and wave transmission coefficients are observed and compared
with the results based on the linear potential theory. The linear potential theory is
found to be a successful tool to investigate the characteristics of the floating
breakwaters. We confirm that there exists a minimum wave transmission coefficient
which is a function of wave-length/beam and beam/draft ratio. As beam/draft ratio
increases the value of wave-length/beam ratio where the mimimum wave
transmission coefficient occurs increases. Excessive mooring stiffness can
deteriorate the performance of the floating breakwaters.

X 200090 28 17, SQIAXE: 20004 67 14

AN, gttty THMABY B (E-mail:dykim@hongik ac.kr)
Y3, gooistn TMsiUSA AF

HEY, BIRMUA L NUNLAIAH HpEe



46
1. M o

£2) dxe] BE3 SRl ndEA) A
Al tiFsln e #8 AldolA, st
ol& AT & Ue HHe dhuto|nt

A2 A 2 AdeezAe] HRFET olg
o] &sixim Ut *‘—‘ﬂﬁx 2e da% g

2ol A gorm, F8 HIde 1 A=
H|kxo g ZF7lsiod o]’tﬂ' W Tl dE
g3l mx=o] el 71t ¥hA | seke]
A 2 AA ek At Fol AlE ZAE o]
sta ich, °]3%5¥ EAE sldstr] gt shte
o ZA Q1T FRI v 4o dA|517]
7F A s A"yl 2das 5 2
S A B84 8Y F2E el IAFY #d
Axshs Yol HESHD  Ack(HgkRME3]
(1996)). =% SE Y=xy ZEHE F 3
& dAx Fa BgE Zojn ofd wet mielut
(marina) ¢} sidelA U Al ARV £
A € ez Bl zlu dAle dfgEid
9] o]go] tiFEE <l FFHo] AAT “”?‘]
%2 njEdle Btk dulthz 2Zo] Fold A
2 o

ol dAsle Al 7158 S
tiglslr] sl FHol WopAE HAsh= 7)“1
dybAolct, BRR|TE 7)Eof| Bol ARRHoleW 3
34 waAe WU 88 AT ’SZM]
B2 Azt Azt ass3 3 2 A Aol
Az e A3E F 5 do 4A dFRY #
A, AF gz §A2FEe Az A4
Aok whe @ido] ot (Tsinker [1995)). &
3] 79 ] rAe FHAHA 4 wEo) 7
Fo| 332 WuAlel BHE B slend
oo} T3 Wupalo] dig 70 WPz 9l
on gi MxsHn Jlovt, A4 Hele T
24 2 39E 2] € dAold. =3 FRE
o] W witloll A" B¢ 1A walAle] AX
© B7bestAl €

ofol] Wk R4 watAls §7ol vX e JE
£ A3 & £ glon, FAlo JYIge Bo] @

_S,_ILJ

4=, 74, d84d, d¥F

A g3, dA] 717te] ®eow, AR H]go] 1%
A Boh AP olfZ A HZ 772 e
o digh A7t xgio] o7 uellM mEism
At (Grinyer(1995), Mani(1991]), Nekado
et al.(1980], Sugawara et al.(1984]}).

Fia] oA nale] EARE A9 &
2% F Uv ¥ B4 WiHe g oe
2|7 ARt o] REARQ] BAE F8Y
dholl 917] wlfol iy} A} o}-x{k]o] oA o
oz Aol Unk wetA R waAE A
4371 fleliMe 02 oo §AE Felst
of Folxl zeM Wt 58S Sulskeshe Aol
7V 8% A7 et

B ATe S ot dse S BA
He 774 asgale] 7124A1 AME 4 9l
€ 7123 FEE dux, A B4 W
AL FHo2 ag Fo Wa Yol tistd
AR Egk. 54 §(1998) wAs F 49
oAl aAE AR oA ] B digt A7
& FY5ien, o] =58 ol dA&He dF
24 23] 2ol 32T 5 383
v ZstelA Wt 45E Again XY
o] AAe vwel FARAL 7FeAEE AEA
=3

2. B4 WuHel 54 MH

£ Aol AME zaezE Zo] 20m,
0.5m agla #4448 0.45m U= 235k] A}
2% 5 sl Fvloin ¥ 3o zupr]el )
2 F2lo] ATRE ol&3stm Utk ¥l AL
4% o] gae 0.8m - 1.7m, I2E 2.0cm
- 3.8cm. FFAH=(wave steepness)E 0.01 -
0.05 B=e] T3 stoict éﬁ}—?éel Tz A
Foll ARgE Awle] wigde $F4 F(1998)0)
A8l BAIES Ut 01 H A¥ME 3,
&9 9 IJHeFS ZFn-EJ“ #L3le= Azt
Zlolzo] Rdlg MAEn AFAE sk A
H 2xys Adsdn, 225 10N/met
160N/me] F 7KK /& ARSItk Z2he

Journal of SNAK, 10l 37, No. 3, August 2000



TR o AR 2] guatdl B4l st dF
&% el B9g Aol ARl E dBg
. AFEde] 2 40cm$ HE ARSI
B89l 9+ 10cm, 15cm Z18]3 20cm Al
7B E AR 2de] AF-2 vt Fiolgt
& o]&std =Z3leta FAldl 3709] KyowaAt
5G 7¥EEAE 019’3?04 JHEEE &35
AL 9 F3ge]l Al ChurchillAbe] £32]
guAe  FEHANE  AHEsEm AEe
Keithley 1082HR/DA RE=E A3l 60 -
80% B 50HzZ AFSAT. duAe =g
Aol 278, ol Rz oz 1/0E AHEEHA
1=

<y

N
NN

le— B—»|

—» U [a—

R R e
Fig. 1 Coordinate system and definition
sketch

3. RRA| HEHSl 0lE Hit

Fig. 1o 3 Ae} ¥-fa9 7|2 45 B
Fn Uk FAZE ¥R BgSsAdelet e
33, §-5-2 viglHAolel 71y g sl £xxy
4g AH8E + otk Alstel 3717} Hoka g}
AL at] AFPol&8L A3z B Sn¥dl

AL vk A& ghEsjol i)
ViQ(x,z2, D=0 in D ()
D+ g0.=0 on z=0 (2)
g@ 0 on the bottom (3)
n

KREBIEMERE A E 5B 37 & 5 3 4T 20006 88

47

00

M =V, on the body (4)

714 De FA9AE e, V2 54
el WAl Weel Suelnl. WA PRe #
Zﬂ o—y 1 ._o —%}:’3}‘% \:lol-ifo}——% 0(}:_04 Hg'ﬁokﬂ ;ﬁfﬂ’
=y

AHYAE olgdld HEETREE gy Zo)
EAE & 0

D=0+ Op+ Dp (5)

o714 o YAIEEEHE (incident  wave
potential)elil, @, 4FH(diffraction) T84,
Ope Wit(radiation) TAHE L Jepdtl 7z ¥
e epEetat g Al AREH AAZA, v
o AAZDE UEstn, 849 AAHANN -2
I Ze 21E WEI

09, Py
on + on

=0 (6)

00p
on

=V, (7

EH AHGZRIE Y S Edd e
WAtz & (radiation condition)&
c},

upebr]  AkHEA (diffraction problem) &
ek, AR, vg, 3} AAzRA &
7 A(g)or Folzl EAAAZRALE FAH A
AXEAZ et WAEAT ASEA 9 A
o] vt Heje] AAXNEAZ FASE o B4
o] AAlzHo] 2T & Folxl= AT thar)

Azt digiA Z5134e(time  harmonic
function)] A& 7P, &£=¥ddE oS
3 o] B4 e FAE + it

25 Ayoly
WS sfore

O(x, 2z, t) = Rel ¢(x, 2)e ~*] (8)



#(x,2)=¢;+ dp+ ¢z (9)

A71 we HxY FIpoln 4, ¢, 4p.
spe BETQHTA A2} AA, Wt A
o}, Eikst XS Vel

QAIHERG S Mol 2ol olahed The st ol
Ey¥E

gA coshk(z+ %) o
w cosh kk

¢r=- (10)

w® = gk tanh kh (D

o714 k& I(wave number), he 44
AE AHe AEE g= FEEEE el
123

ARAA BAe 549 § (1998])c) & A
o] =ejgitt ojxl 2akd HwdA e RHAle] 3
AHE 252 o3 do]l EAEPIE i)

x ()= Rel& e ™} for j=1,2,3 (12)

Q71N xE j=1,2338 W Zzh Ado]
(sway) ¥¢ x. 3|H(heave) ¥¢ z E(roll)
¥y ¢85 JelT ¢t BAEr) "ot

RS o Zo| Yehlziz g}

¢r=Re{&;¢;e "} j=123 (13)

A7NM ¢e 4 &F RE¥E EA¥WEE U
12812

A12)7 4(13)2 olesd Bae] AAR

Mol 2A& BAISHE o3t o] g

ap; . .
ai’ =—iwn;, for j=1,2,3 14

AT i Bske TYL o
%ol €.

Axd, $54, Y484, gE=F

-, 9%r

gep BgHol Feshe AP gew Pol
ENEEY

F= Re{pfspp}gn,-ds} (16)
= Re{ z'w{-‘,-e_"“”pfsugé,-n,ds}

¢,E& ArHe s Urd chga Zo)
EdE 4 ot
¢i=o0"+17 @3 (17

A7 e’ o' BAS HAIWAAM Thg
I 2 1L wEIP}

(@]

op; -
on =0
P (N
gjz =—wn; on the body (18

U FPE Tt Bo| S5 AMEEd] Ha)
e goz AR + 3t

; o%x; ax;
Fﬁe) =— lli;‘“b‘;z‘j —Ai;'"jjt_J

=Re{ (,u,~,-a)2+z'w/1,»,-) Eje—ia’[} (19)

AANDE A16)e ddst] 2(19)& vlwst
A oS3 2 BATT AR

H5="" le’z(’)nfais (20

=_'£)_ f&Im[cﬁ,] n,-ds

Journal of SNAK, Vol. 37, No. 3. August 2000



THAITHS HAME BRA Yubd Bdol tigh dF

ai=e ] o n, (@1)

= pLRe[qu] n;ds

A7V w8 Ay SAEASR A4 ot
AeA ol 2972 AFE Yebd
AT L o2 #o| Yehd = ot

a>=Re[¢,+ S+ Z\squj] 22)

wepy AREH WAL 1) N 2L 4
sict,

o
S

__1 900
wx, = g ot | .oy (23)
EalAl e o2 Zo] FHelEo
+
7o
Cr=—2 (24)

A7 5, € BN 2E8Fo g He) Holxl
A9 Ao &g o},

by BEHAFE 78] fsirle 4(22)9
= Sle &8 Aol g ol &
WA g EojA 2 £ Q. A A
AllA gagt gd7tad(wave exciting force)
< AAEAY dEEE d& AFIHHE AHE
3l 7 Ut EEHE A E3E TRA
JATELS SATAE S o] 83 & 5 i

e 32 5 e] g 9 ¥ Z

TEREY $HH 7 FERTe HAYdHS
FahH AHA FATAEE IS 5 da YAE
d, AREdd a2lo HIEdEE osid
AN & 78 5 vk AdEdda il
Fde] FXAL wHE Liu §(1982)%
Song F(1996)¢l #Y & wet Al ey 3
21 A8

KEBEABEAIE 5 37 & F 3 ot 2000F 88

49

FRAlY 3R R4S da3 2o
£ 7 Ao

/2][ (m,»j+ /JU)XJ+ /],']‘X.,'
+(B;+ Kyx,]1=F; (25)

A7V xie 2 8 B, mye AFAST

(mass matrix). p;v ¥7VEA%A S (added
23972+ Al (wave

damping coefficient matrix), Byt 3593

mass matrix),  A;¥

Al (hydrostatic stiffness matrix), K+ A
I
matrix)ol  Fiv 3713 (wave exciting
force) < WeRAL),

UAHEE AR PPEE 31 S oA
BRAle] A v Zol & £

723 A9 (mooring  stiffness

BB+ K~ oXomyt 1)
—iwA;1&=fi (26

71N g9 £ A Ba wee Y& ve
ek,

4. ot A sl

4.1 HZMAY SRAHHS
Fo] 0.4me]i B/D=4]! FfAlel Hele 2
A fFAHE o83 4 vins] 1 AAE
Fig. 20 BABIAT #AHe AP 45
A 51998 d=o] sick. 4 ¥ WolA
ol Altte] Mz & Ik AL & + 3
o 7+ 39 Fapdshe o3t 2ol skt

F,.= —*—IF“ @
) pgBA



200
Bx04m, Bid= 4
‘lw._ Viber
& @ Peined
@ Seode on
2
Sl Siale 3am
= Sovke Som
s
2 ~
2
Sowr T e
£ r3
= .
k= -
=3
Zow|
FYY SSVOUN SRS [NV SR AU CRPY R NU R S
000 1.00 200 300 4.00 500 6.00 700 8.00 .00 10.00

L/B

Fig. 2a  Predicted and measured
x-direction wave force in dimensionless
form. B=0.4m. B/D=4.

B=0.4m, B/d= 4

180 |
:I —.. PrabcalVike
@ T Snielon
[ ~
{ Swdelom
S0l -~ {
— j K SwokeSom
a ;
c
e
g o
080 |- x -
: 5
= > 7
- .
=4 o
S
Zoo|- Pd
5
‘F
5
.
ool & o b oo Lot o L b
000 t00 200 300 400 500 600 700 800 800 10.00

Fig. 2b  Predicted and measured
z-direction wave force in dimensionless
form. B=0.4m. B/d=4.
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