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A Study on the Reduction Analysis of the Response of the Mega-Float Offshore
Structure in Regular Wave (1st Report)
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Summary

In the country where the population concentrates in the metropolis with the narrow land, development
of the ocean space is necessary. .

Recently, mega-float offshore structure has been studied as one of the effective utilization of the ocean
space. And very large floating structures are now being considered for various applications such as
floating airports, offshore cities and so on.

This very large structure is relatively flexible compared with real floating structures like large ships.
when we estimate dynamic responses of these structures in waves, the elastic deformation is important,
because vertical dimension is small compared with horizontal. And it is necessary to examine the effect
of ocean wave external force received from the natural environment.
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In this study, the mat-type large floating structure is made to be analytical model. And the analysis
of the dynamic response as it receives regular wave is studied. The finite element method is used in the

analysis of structural section of this model. And the analysis is carried out using the boundary element

method in the fluid division.

The validity of analysis method is verified in comparison with the experimental result in the Japan

Ministry of Transport Ship Research Institution. In order to know the characteristics of the dynamic

response of the large floating structures, effects of wavelength, bending rigidity of the structure, water

depth, and wave direction on dynamic response of the floating structure are studied by use of numerical

calculation.
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Fig. 1 Model and coordinates of large floating
structure for numerical analysis

(4 FAle +F52 A AFeld A=z,
W3 Jute w2
6) #H o] MFselng, A9 FHIH
3 wlwste] Ff-A 2pA ] 3 G FL vl
Hopz, o|RE FAUL
ol4el rhdozrE &AM 2dg F5gtd 9
3 2 AA" Fgel, FAA 4 WFUH]

Agstn ol BAE Agste] s

2.1 FAIsgol ofF FHF2 &4 ol

8 HUR-fA F2E FH9 FAY-E A
849E o835t AHAEHITH FAd W
=, kA A, Y3 358 M ElE, /A9 &
S 4% XHARE o] 43l Edgd) E 979
A mdof i FAHe AR, gJAtale ¢
T EHliE wbalge] 93k XA (Diffraction ¥
A, EE3h= A A LAs = gl
2|8l EZelAK(Radiation EA) 5 3719 Z ik
A3 Aoz F. o)A, Akl 23t
EeAL glHe] Ha, JARFRH Y2 Fo
Ak A T oRe] Uk digixe AAR
EAE B4 Pz, ¢ A Y =g AR
o {AHE e

A A 2YARL ohg7 7o) ebd 4 9l
O(x,v,2,0) = Re[ ¢(x,y,2) e 7] wvvrnenenn. (1)

714, 0 = 2352 AAFF

p=¢; + ¢; + ¢, BA &= A
¢: = AT 2% E A
¢, = HRALT O] 2%k T eiAF
¢, = WAlglol 2% EElAF

I

2.1.1 Diffraction ¥

A EFE A fa HEE g& AT,
Hhalutel] 23t &% XA ¢,5 PRk 99 &
A=, FHA7t 2N 53 W] gt
2 7HAHsEE &9t AT AAIA FA
7} ¥t} Fig. 18] 2 A A, AAA A& o-&
3} zo] Fozlt).

V2, = 0 0N 2 e )
a

——% = 0 on I’B(2=~h) ..................... (3)
ddq b

S +_a_’.l_ = () on [y oo (4)



4 WELBERE %248 B 18 2000

aaxz;d — ygy = 0 on Te(z=0) e (5)

a
lim\/r( 3 4
prareey n

- im/:d) =0 on [ e ®)

o371 4 n = A9 R 3% YA
v = ﬂgz— — ktanh (K)

g = TSR, k= BF, kb = A

#9249 2hEes AL fA99 ed
o) Auupd Aol z, Q)AL YAFA h olAS 7
AzA, DAL BHA sidelde] 234 23 A
AzA, 6L A¥sR AfED 27, AL
¢ duelA e A%E veie BAERZCt
19 AAA BAE FAA wbabstel] 43 XA
¢s 5 TR

2.1.2 Radiation 4|

FHAE BN s, YrAe] F W
Wil oA WS Watale £x A 4,
< 73} o] FAY AL, AAR EAe o
z},

2, = 0 in 2 e €)
%i_' =0 on Ig(z= —h) o 8)
a¢r =S A

T = V. (EA9 n¥¥ £X) on Iy
............................................................................... (9)
%i’ — vg, = 0 on Ip(z=10) - (10)

[ 25 - ) -
10418 B4 Ay AARZAE Ad3ae
Diffraction #Al2} TA3}ch o] AAR EAE A
A o]gdle] Ay wpArloz X3t F
dhalol] 23t &% THEAF & 3T}

213 A% P4

Diffraction %#|2} Radiation ##|& Green ¥

g olgste] AASSHoR st thew
e},

[,(67 97?0 do= [ (658 -4, 4C ) ar

(124l @A ~ADA Y AAZAE M43,
o5 22 AAAE WA o] fr=dr

2004 = [, 6.9 52 (9= 9u00 2 (5,9} ar(),
x,yel'y
............................................................................. (13)
2, )= [, { Jare,
x, ¥y I’”
............................................................................. (14)

3719lM  G(x,y) = Garrisondl] &J#A Foizl
Green ¥&4V0|t}.

214 AA 84 27 =43}

AEA4 1A 1928 A2 AADE A
Agaz FEAA AY3ed o533 2
= %, [, (6.9 22 (0~ 99 2E (9} ar(d

q71A, M AA AALAE
WY 8nE AHgurh

2o Aus ¢, 28 & e Po) AW
Ash Aol "d’%‘éi}ii epelale},

Soleh. Lt At

x(&, &) = Z,IN,,( E1,85) Ky e 16)

$(&, &) = le"(El' &) - Ba e an
a

2 (5,8) = B NCE &) S D)

714, N, (&, &)< 3ol
ARE (154 s, Shesh e B
o] lofale



KRE FREFENS] BiRT WEe] (KRR B8 R 5

27600 = (£ Froe- 52)

a ;21 gxh"‘.qu") (i=1~-N)

714, N = FHAS
Pip = JHA 829 kA AHLT THA

g = fn G- N(& , &)dIy,
hp = fr,- _g% -Ne( &, &)dl;

K20 YD AA AR AeBAE welet
o Aeishd, thest 2L hEYs WA Ao] o]
A},

[Hl¢ = (G122, [H) = 2z(0 + (C]

Diffraction 42} Radiation ¥4l (20)4] ¢ 2}t
Zre] ZelAkg dig)shd of &3 e Ae] W}

o] @DAje] FAI%S] AL LEWA o]k,

2.2 w24l oF FxRo| siMo|E

WY A FREE FTLYE o83t
AAseta, sk dejeyy e &
T} 2R 2 {84 E PHYo] dey}
€ A4 HEsse 3P 84 HAH Wy
He (v} ol83te, BpA T2 E9 Y w9
E yehi

V= Nydvl,, N, = 3¥%=s

(e = [ wy 04 6y - wy 0,4 6,417

240 HAE dehle Ae FAYeE He)
s ohe3 e,

w(§) = 238+ )w+ 1 2+36~ )y

P Gl e-0 - are-g-ee
= le,+Nzw2+N381+N4ﬁz

A7IM, N, Ny, Ny, N, & 3434

A Hge] YAF BY F Ry
B2 AT HRle 4GP fasEe Y A
T dodle Bl ALy, shpde] el
FE AL fEsd, AFdoz dey
ZE WA Ae] Qdojlch
[Klv + IMly = {f} e, (24)
A714, (Kl #5A F2EY 4 e,

(M & 3fA 7289 A j=gda
v £ e, (f)E 99 Hg

A4 HE ()& FAZFE BFGY AP

A A% Aolmg, thy ez ehyolalct

n = f( N)TAPEE v, (25)
£, FfA TEES e 2zt v

A 2terpg Rzt Asbgc

2.3 ®H-TZ Y SEUHA

R RS A FRR dhHAL AAAHA
A HFHA A4 ASPAPAL Fd) $a)e
WYL T dPoz AFsmz SIWA4
OA 9] e} (25)4dA] FAZEE W WE
33 AP Bernoulli 228 €] ¥ 4 gl

AP = —jp,w(d; + ¢4 + . )—prgw .. (26)

9714, o FAS U=
ol A& (25)4 el islstw

f=iosw [ (N)T(Si+ but 8,)ds— o, [(N,) Twds



6 WENBREEE F2448 % 1R 2000

A9 @nAS A 13- WEIH el AT FAY
o=, oF, ¥rbug, ¥oiglel BARTA 28
& 9oz $/4E dehich A 193 A
23e) HEXE 74 24 PAE o gste] o}
i chest 2ol Hek

fn(Nw) T¢dl;= fl‘,(N’”) I ZIN/;‘IS/;) dl;=C,¢

¢l AEE (@02l sl et s3] dejAlch

f=iosw- Cld; + ¢+ ¢,)— 08" Cyuv

9 el BAY AR o o] Astel
s ez #Fuch

Al A5e Had AA AEYs PR
chest o] Wk,

[(K+K,) — o*Mlv—io;0Cpd,= ip;wCp($;+ ¢2)
QDA (324 APAAAN AHeshd o3
Zre AgupAAo] ozt

(K+Ky,)—a'™M —ip;wCp

_ [ v ]_ [ ip;wCp(;+ ¢a) ]

{wGA H ¢,

A5 @)Ho] HEHA FAH TR DA
SEgAel, o] AYAAL sl A
W) W} 2y 45 EAAE 98 ¢ 3l

3 Aurdnet nE

Tablelel] Ytehd ==l (Model A)E WA =R =}
gzo] 2nthe #Alsle], B oAy FEAS
AEgch =8, By HfrfiA F2E| gl
gk $HEAL Totslr] s, 4% QAL
Z oA B4Ae) A7AA, 4, Ak e 3

— 90—

To] 3-qell vlzl o gfell hated 7] EJc] 3
Al nd-g Figls 7ol FAASF 217, F4F
18022 Hatste] A4S sl

Table 1 Dimensions of the large floating
structure for analysis

Dimension Model A
Length (L) 300 (m)
Breadth (B) 60 (m)
Water depth (k) 8 (m)

Flexural rigidity (EI) 4870E+10 (Nm?)

Density of sea water {p;) | 1.025E+03 (-i%)

Gravity acceleration (g) 9.81 (f”f;)
Poisson’s ratio (v) 0.3
Thickness of plate (#) 2 (m)

Density of plate (o) 2.563E+02 (-f;%)
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