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A Dynamic Response Analysis of Very Large Offshore Structures

in Multi-Directional Irregular Waves
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Abstract

A numerical procedurc is described for predicting the motion and structural
responses of the very large floating offshore structures supported by multiple 3-D
floating bodies of arbitrary shape in multi-directional irregular waves. The developed
numerical approach taking into account of the hydrodynamic interactions among the
multiple floating bodies is based on a combination of the 3-D source distribution
method, the wave interaction theory, the finite element method and the spectral analy-
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sis method to get the significant values of the dynamic responses in the
multi-directional irregular waves.The effects of wave interactions and directionality on
the dynamic responses of a very large offshore structure, which is semisubmersible

ring type, are numerically examined.

1. M2

Ao HYFHE FaztA olgalyl A A
i 3 HYTZEL gyl - dide AY
3a Qo thEQl 2ud SUTREEAE
HURREAN], FAQTEA2), AFEFF=AL
31~[7, F4HY Nl F2AEGeE &
S gom @a) AR BE N3] A 2
Hupdg Riox HEsY) 98, ol di
olg T AgE WY Tt A-H10]-[12171
sl AFE L vk EF vFoAe A
o] 8-8 #% 1% MY AN 4] hFE A7
7} AE I Q) ook Y HYFREL
nlo}A)|2(Barge Type) & BHE2(Semisub-
mersible Type)2 & g + Utk ke o
A FxE iy ARpze) ool XA
2 AR)71% T2 AFHEA F2o8 olFelx o
e g4aRAE AxE Y AYrREY A
¥ 4 A8 #Hrsl) fsixe dA s
FAgetyel Asdel 9% JHE 3
7He "art Ak Gooslls]le 33 Bl ¥
Wi} Kagemoto & Yue[16]8] 433ty o8& 2
ot Tl 32k B Bale AEhd
AR 12 gEAE € 589 Ak
g e R vl gl

e ol ofd Y8 Sl
gk di¥Fe] I3+ dsEeHOne Directional
Waves)Z @793 iz #HI3n e,
AA o]% FREZo] BHHAU AFE HAFY
s ezl opd A ohE wWEke 2e o
ot AEVMEE  F49 obdEel(Multi-
Directional Waves)elth afdx B33lar AS
ol } sfi4]e) ol g shugtuE @2
stz &3] 7Hsle] gk wekr v Y @4
A Qe 249E 97 gEMe chydng ued
gart gk Aa7A P cpiagnge] A%
FBo i AT2M e 9A0EA F2 A

g S2[1708], A¥H19]~[2], vidY-&d
[(23]~[%5] 9@ c=RAd g 46128 &
£ £ 4 qidk e, g Bpdnkee 2
Y HYLREY FELEE ANl slod, AA
FAzre] FAYEHY A3HHE aHde A2§
g 4 dE A gle Aok

ulgb] B Ao 3xkY SoldE¥Y,
o] A4Fz7Hole 2 FHeLHE AFT Goos
[20]e] Aust BAed ddyd 2HEY sy
Wg o] f3lo] Az RAL] FMGY YIH4A
g w2g chig BirAuge 20y Yz
2o 5384 #AES st

2.0l28 4

21 AS2M2 st =y g+ r=0
SHSYH oM

28 H{YFrege THIHE M) A
olge] 7\rtenA, ARTEE 3K MY
@A F27EE 3, AT vikEA, widge
2 8, fAe] ¢35 v e P
gAe g gatstel FAEEL MARE F)E
%2 e Aow dal, A7 o S =3
712§ 1%, AREES wENgeR Fa
3 WAA e AeE s, HEedd B9
v YR es gty w3 vhEe] AARATL
A A9l glolA, oW AxRAE E=W
= AixwAe A Fe ZMERAT] UE
ol o2 ARRA7T EANA e Aew Pk
vpAjeto & AR A Ao it

Figls o) P Fnye =4 4
Z}- Eﬂ—}f]ﬂ O; — XiViii, (lzl“-‘N)é ;l'"“'_(_" N
Mol 34 9l WY AARAZ ARD oY
AYFEE PP ROYEAS e



HEE 203 209 AYTREY FHLENY

yl
P '
9
f. f -
y| /)l = X
/ 8ODY |
Y -
O [} Bn =X ‘
LOCAL
COORDINATE
O GLOBAL X
COORCINATE

Fig. 1 Definition sketch
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Fig. 2 Sketch of a new semisubmersible
type structure
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(a) Cross section of the upper structure
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{b) Lowerhull type floating body
Fig. 3 Configuratlion of the upper structure
and the lowerhull type floating body
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Fig. 5 Coordinate system and discretiza-
tion of the upper structure
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Fig. 6 Node and member number of the
upper structure
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(f) Nodal displacements at the node 43

Fig 8 Significant value of vertical displaccment responses of the upper
structure for various principal directions
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Fig. 9 Significant value of vertical acceleration responses of the upper

structure for various principal directions
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