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Influences of Stiffness Distributions on Hydroelastic Responses of:
Very Large Floating Structures

Byoung-Wan Kim"™, Jo—Hyun Kyoung®, Sa-Young Hong" and Seok—Kyu Cho"
Korea Research Institute of Ships and Ocean Engineering(KRISO), KORD!®
Abstract

Influences of stiffness distributions on hydroelastic responses of very large floating
structures (VLFS) are studied in this paper. Hydroelastic responses are calculated by direct
method employing higher—order boundary element method (HOBEM) for fluid analysis and
finite element method (FEM) for structure analysis. In structural analysis using FEM, Mindlin
plate elements are used. An 1 km-long VLFS with uniform stiffness and modified VLFS with
varying stiffness distributions are considered in numerical analysis. Responses of VLFS
increase in flexible parts ;and decrease in stiff parts. Reduction degree of displacements of
VLFS with stiffened center is larger than that of VLFS with stiffened sides.

%Keywords: VLFS(ZUE 54 RXEE), Hydroelastic Responses(SEHASE), Direct Method
(2YY), Stiffness D|str|but|on(?; H=2H)

1. M8 A0 EXXH AlBIH0 FEs g8 22
O &= 2 HHIL SOIoHe OHROI dish oL
S22t S8XQ 8 st RIEZA 2 Ralst Mol St =0 HDIEZRE =23
2 85| R Ve =S 8214 X2 E VLFSe| &, 24X, &% & ASAE 52
(VLFS: Very Large Floating Structures)S 3t 2H VLRSS 43 Jis4ds 2500 1
km =22 SHICH 2 & HEW VLFSE &

g 20049 118 82, £01Y: 2005 3& 4¢ E25t= Bot2 HAESHL] U= =00
+ =X X, E-mail: Kimbw@kriso.re.kr VLFS= =08 X202 ZAHEU=E 8¢
Tel: 042-868-7524 A2 A £ Q= BEAO Jr2CH Metd oY



AEE2EY HEI ZUE FERM 2EEY FHEEE

A& g A0 UNMH RH-TXE 4SHRE 0
st REHH S0l QPECL REHSHE s
Holle RS8(Maeda et al. 1995, Takaki and
Gu 1996, Ohmatsu 1997, Nagata et al. 1997,
Kashiwagi and Furukawa 1997, A8 & 2000,
EANGE S 2003), &ES(Yago and Endo 1996,
Yasuzawa et al. 1997, AlQI8r £ 1989) & IR
STINE(Km and Ertekin 1998, EAIY S
2003) S0! UCH

0z

2 3o =52 U dE8EE A=
VLFS X250 (gt REE8EE =IHL=Z
HASQEM 2AEZE2| BEIE VLFSS REHY
SHO O0IXl= G&sS 2FEok= o UL e
SE2 &2 MEHE TUSIH =oAL =
N=s oiedE DAAHR A (HOBEM:

Higher-Order Boundary Element Method)2 =
20RO oA 29 ARl 40|
s = UTE  IEAB(FEM:  Finite
Element Method)S XEoIQCH 12E VLFS=
2010l HIsK =010t &2 ZEEF 2A20|18B=2 H
N0l DFsSSICE HEGSIAM ABDHs |R8te
A0l= Mindlin 2242t Kirchhoff HERAI}
O 2 d220ks SHE st BT HES
HluWE & SAE 2 /Je Mindin BHRLAE &
RACH Mindlin BERAME= Kirchhoff HERA
Jb D £ gl= MO HES oS0 ZEE &
U= HE0l U= BHH shear locking LHAI HA
RZOUX BE 59| +X& SUFME NI
ULE 2 HF0AM= 0ldst =X 2HE i
& £ e WHMHEE JIH(Donea and Lamain
:“, _)}X-i()." I*Q_O}O#E}. XIZQE’OE\:‘

*%" rm

I

©
@
A
fUlU
OE

B RUSISE MW, 2IIEZHB ¥ RH
S NBUS PHED KUK YBAD 7
Z SSYIAS IS RH-TE 4SNE Y
A2 BOIUORM VIFSS RENSTE A
2ACh +Xoh=0l ALBE PE22 200t 1 km
0l =0l 500 mel SRA aEﬂo: E4012010

Q
—>]:

0
jul
IS

0
0
10
i
il
in
0x
w
H
1
QB
$R
._(_r]

2
=)
2—{_|
rnr
02
o
kS
e
[\
~

—J
& on oz Ho
oy oo o oM

o 2SYFA2 Mindlin HEURAE &

220 Mindlin 24
J

o
v

o [°

1
shear locking &bt
*% EAIOH t'*J(loDl ot UIMIHEE DY

o
>.

0

o1
J>l
)
on g
30

10
E
=
Pt
E
w2
_>'{_|

Ir
3
Y

o
K
0
ar

(=’ M+ (KD () =3 [(Mpas ()

]
E=

O
ful

(M3 (K 22 Sz 2 2y
D! {whe 4aioiel sizpi9i}
MEIS LIECE o= S9o| IS4
{ME RANAMS BABH0IH p=
Ch &K o= R4 2E0M A

0o

(_
I |S—:D m wo
23

Ko
10

L org

J0 W

>
o
e
T
o

vip=0 @)

CHHAS N BECSZ 228
X*OE ATHEAAN HazZ2=2 ¢
stz ESS0H

{¢}={¢1}+{¢S}+{¢R} (3)

& el {¢R}
oNTEHES Anxoz HE

eHEE 20 BAIERIEZ £=XHQ YHOZ HL
ol = FFR0AM= IIoHt”oi/H AEHRA
Y= SO RAL PRS0 Eol= BAHH
OIA &gt & ShAL ZEIZ2 E}%’ﬂ &2 JAE
S PSS



222
ey  o{ép
azs - 821 )
i;;ﬁ ——iwlw) (5)

QI {nte RESS SEHLHEHOICH
HTBUME SAZEES OIS Al 20] 2

XES| £AHLRIY FOZ HHEHL

-

(¢ =[0Nw) 6)

Al (6)2 A (5)0 CHIGHR Al (7)1 201 =F&

oL
—[a;L]=—z'w[1] (7)
A (D0 [N cE0IH SelEc=zE 24
HEN Motel SHRAERE BH/AE QDISH [etA
Op /= AT BHOI DRIE ML LMY
E M AW 230K LMol HAIEZEES 8t
2 LIEFHCE
2.3 R[REdSH 2sgdA
HEueA W20 HEck=s gAYE2 U E2E

{Z?}e:iwp({¢1}e+{¢s}e+{¢1e}e) (9)
—oglw},

(—* M= o*[M,]— il C]  (10)
+[KI+[K,D{w}={#

oINA (M, (G, [Kd, {fe &2

>
3, RHASE UNHE, AT 24Y

Y L
S
L
o

4

2 DEDIZZHEHZMN & (1) ~ (142 201 &
clECh
[M,]==3 [ (NN T i) s (11)
[CI=3 [ol NHN [ @ ) s (12)
(K= [oel MM Tas  (13)
(=3 fiwo NN Tas(( 0} + (@) (14)
OUIEARAHCZRH EEZHAS 0610 A
(1) ~ (1401 THY3HD Al (10)2) SSYFAS
SUHHOEN RHYSEE MEET
S, PES0| LMGHE +NSE, HISYS
2 AHSAES Al (10)2 HE 0ISSIH S

{3, =[EIBl{w}. (15)
{0} ,= 24 UNIKS S8S UL=s
B0l [fle &M= &g, [Fl= HEE]
o] AHE LEHNS BZOICL (4),= 249
U HEUHAS #Hgtg LIEHE HIAHREHZA
Al (10)2 SH22H ZHEICH

i

Ol

3. =X

Lo DAE VLFS= Z010t 1 kmOld
20l 500 m@! RRA! AH0IHEDIEZEMN EF=
2 mO11l HiCtel &2 30 mOICk Okl VLFS2
S0l Fig. 10l MAISIOf UCH OIKI VLFSS] =¢
M & MHeH SHS Table 10l HelotRICh
HOIM 1= &9 2R QUE, 1= Al &
£ LIEHHCE MAISt VLFSE S5 & HH 2X
QUEIL 0.667ZK DS FHEEE A=

VLFSOICH Z&E2xe| Hsht REdSEl OIX
= YES DFEGH| R o PESH BEE
SOt O 12002 RXEZS0 UM S oixE =
ASIACE 12042 A& FXSES 2 UE
AN2EE JHIH O 42 Fig. 2%t 20

Journal of SNAK, Vol. 42, No. 3, June 2005



0x
0lo

500m

B=

L=1000m

Fig. 1 Geometry of example VLFS

Table 1 Properties of example VLFS
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Young's modulus(Pa)

Poisson ratio

Effective thickness(m)

Water density(kg/m®)

Heading angle(degree)

wave length ratio( /L)
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Fig. 3 Heave diagram of VLFS ( 4/L=0.2)
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