The Society of Naval Architects of Japan

105

(REEFEDE RS Surge BENIW T 5 IIEED
IR DI DWT

EE K T
EE /N &

™ ER FE A # BT

N I:C{i***

Low Frequency Surge-Added-Mass of a Moored Semi-Submersible Influenced by Incident Waves

by Takeshi Kinoshita, Member,

Kuniaki Syouji, Member

Hiroshi Obama, Member

Summary

Low frequency added mass of a semi-submersible is increased by incident waves, similarly to low
frequency damping. It can be 1.6 times value for still water and affects the resonant frequency of the
slow drift motion as well as the amplitude of it. This is a very interesting phenomenon and there is no
physical explanation to explain this yet. In order to investigate this phenomenon forced oscillation tests
in regular waves were carried out not only for a total semi-submersible model but also several
constituent models, those being the lowerhull, brace, column, column lowerhull, columm brace, column
brace of 2/3 narrowed breadth, column brace of 2/3 shortened length. It is important to elucidate this
phenomenon on the design of mooring of a floating body.

The experiments show that the brace plays the most important role of the change of added mass of
the semi-submersible model, and that the added mass increases proportionally to square of wave
amplitude of incident waves rather than the wave amplitude itself.

1. %

BRRMNBRFEOLOHEHEL CTREINIESD D,
EROBEEIEREINBEIE, ZOEEICHETKF
HEROEEDOEEINNE { BEEESRVENS,
BEANCEBEOBYHTERT 2 —REH L, FEFEITEPS
WEET 5 ZRENIND B, TRESIE—RET AN
E 23, surge, sway, yaw DIREROEEFAHEARL T
KIBIEEB 23| EEIT, DX 3R RIEESH 2 b
O RAMERL, BRI ERES €2 LOREROM
Wite P OBERESI ST I L%, D7 DREEE
RT3 RPORBIERG I L ORI INET 5 2 b
BESEL 2 VS OWMENTRbNTVS,

R AMESEN BT 25812 1974 ££0 Pinkster 5V 12 &

mij

R AR
o REEMRAT |
e SR ) (R R B A )

ERE2E YH4ET7H10R
HEBFESIBLTHEE PR4EI1LH9, 108

» RAPERNOTELR, iz TECERINZOV
THES TR b TE e, —HRAPEHORRIY § =
Vv a YHBAThbRT WS, EBWICHEETES
FEMREIIL T3 LI LLASTY, ZOEBERO— I
RYETORBHESCBII2EEN ESMEEDOHECD
%, ABETHRBPES T 2BEN2ERERES,
B E % RAPAIMER TR L 12T 5,

AT 52 i3 1988 4128 > —, HEN—Y, LI F7D
Z00EEIZDWT, WRTORBERES 25T 3%
BE{Tiho7:s TOEBREER, —REHCL2EHEH
L, 2 6BFEHDEEHTOREOEL CTHRERE (EAH
AN EHRT2 28 TE2, TOERIC LD ERHT
EAES T 2 RERECE < BEN LANEROB
BWADZEHTE, ¢V IERNOERBENEER, &
IFKRO I b, EORERBC L TEMEC
ZhTB2 e R2RLEY, R BEBHEGIMEEOKRIZE
2EALIE, Cao®, MIEESY bIEMWL T 523, T OFERII
DL TIEH S DI SN TR,

* I CEASES T 2 RERAROBREREOMTING
BOZL 2 DFRREHEAERI X > THLLARILE

NI | -El ectronic Library Service




The Society of Naval Architects of Japan

106

BAEMFEHRNE F1125

WhdEELI, Yy 7BREBOERTORARETNER
OEADRE L 2 2 BRBEREHEL, TOBREROKE
R Z2REBPMIMEZENEL L TOHSEB L VEROME
BHERAB LI LT,

2. RERELUBNAE

2.1 EBRFE

AFRICH O BFIEERERER % Fig. 1 R d, 54H
BEEREEIZ, Y—RET—F — L — VTR THIRSE
PTAEREEIOBRENTWVLS, T4 ¥—IZLo>TH
ENAERE, ZOEEAMOMEEERS LWLARENL

position camera

A -

wire
servo-motor . position sensor

carriage
I I T 1
gzm.geu_\/\/\__r L 1 ”ga.uge
— A
0N : Spring v

L ]

Fig.1 Experimental equipment of forced oscillation
test

Semi-submersible model

g Column brace mode

Fig.3 Photographs of experimental models (continued)
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Fig. 2 Dimensions of a semi-sub. model (unit ; mm)

Column lowerhull model
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Lowerhull model

2/3 narrowed breadth column brace model

2/3 shortened length column brace model

Fig.3 Photographs of experimental models

Table 1 Principal particulars of each model

model length: L(m) | breadth: B(m) | draft: h(m) | volume (m®)
semi-
submersible 1.15 0.60 0.20 0.0352
column
brace 0.72 0.60 0.12 0.0077

2/3 length
column brace 0.48 0.60 0.12 0.0081
2/3 breadth '
column brace 0.72 0.40 0.12 0.0075
column

lowerhull 1.15 0.60 0.12 0.0337
column 0.72 0.60 0.12 0.0062
brace 0.62 0.52 0.19 0.0016
lowerhull 1.15 0.60 {0.20) 0.0276
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Table 2 Experimental-condition of forced oscillation
test

model | w, (rad/s) | model w, (rad/s)
semi- column
submersible 0.77 lowerhull 0.71
column

brace 0.78 column 0.77
2/3 length
column brace 0.73 brace 0.78
2/3 breadth
column brace 0.73 lowerhull 0.78

z,=0.1(m)

w(rad/s) -
Ca(m) 45155165|70]75]80|85]|90]093
0.0 .
0.01 .
0.015 . . ° . 0 . . . .
0.02 .
0.025 .
0.03 .

Table 3 Experimental condition of forced oscillation

test
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Fig.7 The interaction among constituent models —
wave amplitude dependence—
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Fig.8 The interaction among constituent models —
wave frequency dependence—
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