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At-sea Experiment of a Floating Offshore Structure
Part 4. Motion Responses in Directional Spectra Waves
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Haruhiko Komiya, Member

Suramary

The at-sea experiment of the moored floating platform “POSEIDON” has been carried out at ] apan
Sea since 1986 for four years. In this experiment, three ultra-sonic type wave probes were installed as
a line array at the sea bottom of the test area, and the directional wave spectra were obtained using
measured three time series of water surface elevation by Maximum Likelihood Method (MLM). Also,
the six components of motions of POSEIDON were measured by accelerometer and vertical/directional

gyro.

In this paper, the authors tried to estimate the directional frequency response functions in wave
frequency range using these field data. The results estimated by present method were compared with
the theoretical response functions and it was found that we need many experimental runs of various
wave directions for obtaining fairly good response functions.

1. #&

FEAEEREYOHRTESRICE LEE L FHT 2
ZERIFHCEETHY, HLOERM, ERWHSELE
IhT03, R, ZhsDWEDEL IZEEE»RKE
DO—HAARKAE & 572 U TITbR TR B, SEE, HEeE
FEBREOFHIETHAB & U TR o 7208 A
Tohb LB o7z, (Fok ZUEXHR 1, 2, 3). ZDIEE,
BERIEH & 03 A0 s OFREAIE»ELSb a0
DOBLHEANRT MAFEELTRIEbR2, 2 LTHA
A7 MVEHOEROBRE —RICEBFERSDbYE
WCHETETHE Lt nbhTnz,

LU INoDMBRERTES S CBBERCLZ D
DTHY, EREBRIC L > TRESI N B EZE DM LR
DRWEDITHD, £ I TERRY T, BERNEEEEY
[POSEIDON B (L% P 5 L) DEIFHER 7 — 5 %
FRBL, SRIEFRIESORIED & EER S+

ol

Y EHE RIS EE BI R T
** HAHE ()

BILERSD, R, 2L TROIGEEHD 2
WIZEERETEIC & 2 BB & FAA RS b LR,
BISERMELLEREEME: OBEITS> 2 2 e T
%, PBOBHERMEI DWW TR T TIIIHE 4) CRAERE
REDHBERLIZEEL TWEH, KRXEHAKET
DEEL L TOMY T 2hiicd iz DTh 3,
ZBTHAUFER TOBFBEYOERTIZ, L<qgsh
TWw3 5, BME—REEDE» CEEAIES 2 ¥ 0k
BUISEBH D0, ZRSIODLTHBOES IO TS =
LiZT 3, '

2. X B R B

EMERICHER LS P2, Fig. 1LICRT & 5@ 12K
D7 =T 47 FE&AF7 A EKZI6NLTTy b T 4+ —A
OFREL T2, 35 ADERR 2m(ELERD 2 K$D
i32.5m), 7—7 4 > SOEZEE4m, HEX2.5m T,
£ ARENFRI0m OBBCRESNTw2, PE
OFEH% Table 1 icRY, £7: P&, o a—+—
£2K, BEMOT—F K 1EK, SE6EKDF=—> Tl
BREEN TV, REOHAZ, EREROLBOER

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

188 BAEMFERIE FH169 5

FEREEZL, FTUREAA» S AREEZTS L1,
BEE WNW (202.5°) OFRICLTHEES L T 5%
(Fig. 2 218),

P 2 0DEEIZ, surge, sway, heave [ R L9 RICEKE
L IEEHOES > 28RS T2 L1CED
s te, F O, P B Eshc & 2 EHMEE O SIRE
L 7:%, Roll, pitch i vertical gyro T, yaw (3fifif direc-
tional gyro TEHIL 72, % BARIIIRT surge, sway,
heave i3 R LR TOETH D, BELUETOETRZ
V,

ABHEOHANE, P EOMERFIHK 180 m icRES N
13 B0EERBHBRERRAEEC L DT % AR
RRLIE DI, 3EDOHBIT VA OET L VELE
(MLM) TASHEDARARZ bV ERDI,

F—IIEFRPE LD/ SV avick D 1 H4ME, 6FH
B2 34 4> 8 RS, BEMITbN 3 EREH (7Y

Side viev

Port side View

Fig.1 Side view and plan view of POSEIDON

Table 1 Principal dimensions of POSEIDON

ITEMS DIMENSIONS

Length overall 34.0 m Y754 b At=05 ﬂ'\) &, ﬁ?ﬁﬂé@*ﬂ&ﬁf‘xy—- ]‘/X b
Breadth overall 24.0m v 7EER PEHEET 2 I L ko UTbhbh b KM
fetght of main stracture | oo SESE ORI (Jt=1.0 %) © 2EEMTONIH, KR
Distance between columns 10.0 m ifﬂiﬁﬁﬁ?ﬂu@%%%ﬂjﬁféo
Column diameter 2.0m (2.5 m)
Column height 8.5 m 3. FEERBICERIBOHEE
Footing diameter 4.0 m
Footing height 2.5 m @ﬁﬁﬁ%’%ﬁﬁ%@ﬁ@%ﬁiﬁtﬁﬁgﬁﬁé&@?ﬁi07_’)1/3T
Displacement (a) 514.63 m? 01’['?%6”@*1%?&5&0:; LHFEDH B, K@Y THEZ
Height of C.G. {KG) 6.48 m
Height of C.B. (KB) 2.0''m
Metacentric height

Transverse {GMt) 1.89 m

Longitudinal (GM1) 5.30 m
Radius of gyration

Roll (Kxx) 9.81 m

Pitch (Kyy) 12.86 m

Yaw (Kzz) 14.85 m

*

water depth is 41.6 m.
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R © Ultrasonic Wave Height Meter on Sea Floor
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% Fig.3 Estimated directional frequency response func-
tions of surge motion using 30 experimental

Fig.2 Arrangement of chain lines and wave probes cases
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Fig. 4 Estimated directional frequency response func-
tions of (a) surge, (b) sway, (¢) heave, (d)
roll, (e) pitch and (f) yaw motions using 62
experimental cases
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Fig.5 Principal directions and significant wave
heights of 62 experimental cases used for esti-
mation
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Fig.6 Bird eye view and contour curve of directional
wave spectrum for the case of S8121705
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Fig. 7 Estimated response spectra of (a) surge, (b)
sway, (C) heave, (d) roll, (e) pitchand (f)
yaw motions for the case of S8121705

NI | -El ectronic Library Service



The Society of Naval Architects of Japan
192 AAERERRIE HF1695
(d) ROLL
T50% T
El (a) SURGE El MEAN | STD.
oE1l E2 140 MEAN | STD. E2 Lao EY 9.59| 8.69
°E2 EY 0.06| 6.30 EZ 2.79 | 11.10
T3 [E7 -s.24| 6.95 +30 o 8 °
o)
° T2 ° +28) %
(o3 4 o)
o 0 O o 20 $,°0 O o 8
% o Tiog o e 0% afyp s & o gb o
o o AT o 8o o 8 i8R Boo
R e R e N L b
O - - ’ et 3f Q4 s
'50'“6' Y, %G.enér A &1:»'0 0080.0 ° -s¢ -af - -.o-xgg I 200 30 el : s0¢® X
b o Ge ° +-10
w8 o o} o° ¢ 8 2 o
4..20 ' 120
[ ]
® 1l
E1T*%
[
E2 |4
o
440 ° L4
30 8 e (e) PITCH
T8 &eo ) o ® gl T5% MEAN | STD.
R %® oo @ ° E2 |, [EY 5.61[ 9.73
8 o 58 o ® o o |EZ -6.82 10.58
° 5 10 i 8 ° oT30 §
. og S| @ %
a8t~ 5 8 o 420 © 0o, o
-~50 -af -3‘&" -22 e1o°d3 1 ° 3¢ a4 0 X . 00 o o] 50 (o}
[ J .
+-10 S »TH Oo
1) ) oe © &°. ©
. * b o 8 © o) o% o
T ' oy 3 #i L) o Tw P
o {b) SWAY -5¢0-2 -%° - o g ¥
QX T® MEAN | STD. . O o8 oy110 o e e,
°© | 40 E1 11.87 ] 19.73 b 1.20® % .
o . EZ 10.58 | 21.85 I e .
. T T
d-¢0 Lo
[e]
° 4.-70
- o,
El 170 % ° El T50 %
E2 {e . E2l40 o
™ L4 o
° ° T50 ° +30 o og o
* * 150 o o o & o
Y . © % o Tzeo Q9 00 o
o o ® [ O
T30 o .Sz.mo %OO O.% Oo
. ° . ° o
® ! ’O [ ] g oe
e s o7 g S 03 i——l-—l-“—?—l:%— 0 .
° o 4 0® %o ° 8 -5¢ -4 -3 -2¢" -1"OQ ‘10’ K ol 50°%
° o, © 8 leo ) 8,0 e o O T :'9 g
10 8 Ve o002 L o * %" e .
1 | O
s -af -of B ¢ %w&so"x o eT® d
s -af -3 - ﬁooﬂ_olog; 3% o . (£) YAW °
o° ® ) T-% MEAN | STD.
° 20 {c) HEAVE * E1 12.93 | 14.84
0 L . .
™. 40
MEAN } STD ’ EZ -6.21 | 12.56
1 El 2.46 | 9.74 ° ]
EZ 18.37 | 15.94 =50
4

Fig.8 Errors of root mean square of zeroth spectral

moment
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