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Summary

Modem large passenger ships usually have a buttock-flow hull shape with flat stern and large bow flare. Such shapes cause
significant variations of the stability in waves. In the present study, measurements of roll motion of a scale model of a large
passenger ship of 110,000 GT with such a hull shape in beam regular waves are carried out in a towing tank. The results
demonstrate that when the ship has no bilge keels, large parametric rolling with 27 degrees of maximum amplitude appears at about
half period of the natural roll period in 5m of wave height. The effects of wave height and roll damping on appearance and
magnitude of the parametric rolling in beam seas are experimentally investigated.
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Fig.1 Body plan of the ship.

T D TOIBHREBIZBT 2EENEEICIDONWTER Table 1 Principle particulars of full-scale ship and its scale
WCEDFEL . TOHER, I THREPITOVWTIHERN model.
BLUOEBNEFRERNZCE N TS AFARENROER Full Scale | Model
HOHPRITREIL> TN D, T3 LIZEREMIR Scale /1 1/125.32
EARA & NT 0B IR RIS 51 L BB N A2 Loa 290 m 2200 m
B . Lpp 242.24 m 1.933 m
ATRVWEEICEENEEANOHNEZORERICBNT
Breadth 36 m 0.287 m
RETDNIA My VBENDERITRESKRIBICET Draft 84 m 0.067 m
B Displacement 53010ton | 26.98 kg
** Sepuluh Noggmber Institute of Technology Surabaya GM 1.579 m 0.0126 m
KR A% BB B
ek KIRAFIL R TR Ts 23 sec 2.05 sec
EESE R 174108 14 H Bilge keel : width 1.1m 0.0088 m
Bilge keel : location | 5.5.3.0—5.0,5.5.5.25—6.0
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Measured conditions.
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Full scale

Model

wave period

6.7 —24.6 sec

0.6 - 2.2 sec

wave length

70-944 m

0.56 -7.55m

wave height

1.25-5m

0.01-0.04 m

Bilge keel

without , full ( front + aft)

Half of natural Natural roll
‘ roll period period
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Fig.2 Measured roll amplitude for naked hull in regular beam

waves.

front : s.5.5.25-6.0
aft:s.s.3.0-5.0
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Fig.3 Non-dimensional roll amplitude for naked hull calculated

by the same measured data shown in Fig. 2
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Fig.4 Time histories of measured data for naked hull at roll

resonance condition at H,,=0.04m and T,,=2.01sec.

Fig.5 Time histories of measured data for naked hull at case of

maximum roll motion at H,=0.04m and T,,=0.76sec.
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Fig.6 Time histories of measured data for naked hull at

H,=0.04m and T,,=0.60sec.
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Fig.7 Time histories of measured data for naked hull at
H,=0.04m and 7,,=0.65sec.
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Fig.8 Time histories of measured data for naked hull at
H,=0.04m and T,,=0.98sec.
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Fig9 Comparison between measured roll frequency and

wave frequency obtained by wave meter fixed in tank.
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Fig.10 Comparison between heaving encounter frequency and

incident wave frequency of wave height of 0.04m.
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Fig.11 Comparison between measured encounter frequencies of 0 10 20 30 ¢ (m)

heaving and rolling motions.
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Fig.12 Re-plotting of non-dimensional roll amplitudes for naked

hull in beam regular waves of 0.04m wave height.

Fig.13 GZ-curve of the model in calm water.
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Fig.14 Measured rolling amplitudes for hulls with different

bilge keel length in beam waves of 0.04m wave height.
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Fig.15 Variation of GZ-curve in beam waves at the condition
when large parametric roll occurs in the experiment.

(H,=0.04m and T,=0.76sec).
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Fig.16 Variation of water plane area in beam waves at the
condition when large parametric roll occurs in the

experiment. (H,=0.04m and 7,,=0.76sec).

LS MBI BNTE. ToERhEENN T,
BMENBEAMOES LV ETEVWARDOAREICS
WT, FEFEEOBENIVDBREBNTAN) v I
BNORETIAREENDH S,

2. ZONTA MY IERNAN, BENEAEMO¥S
D HETEVAHEAMTREET 50, BERERIC
LBHEVARMOEE, BRIDEREBIEICILDD
DTH 5.

3. ZONT A MYy IERNR. FROEM TR, E
T 7~10 BBREICHET D HENEWERTREEL.
ENDFIRRNEEITIT 4m OFEE THRK 27 EiZ
EFTET S,

4. ENVF-RE-> THRENEENZHEMNSELIL
IZED. T A M)y IBENORBIZEDL., =51
TEWREALRBLSTDHIENTE S, FMADOHEAMRIC
HEEINATHEOENDF—NTIENT AN v IR
BHUIFRELRN,

NI | -El ectronic Library Service



The Japan Society of Naval Architects and Ccean Engi neers

286 AAMMEETESRmE F28

SH BESBICE>TNIA N v IR0 2L
—2arE->T, TORREERBEELLEL, I5ITEN
S5O#FREMAL THERYTORREHEHEEI NI AR
v BENEFREIERVEDIILERHRENBEIOKX
EXLOMBREPSHICTIEHETH S,

L &

FRADEITICH > T KR RERERFEDAE
TR, PHEXRTR, STRERICERICH > TOHLZE
Bzl &ziLl, LRSEHTDIRETH D,

B2 XM

1) Yoshiho Ikeda, Seiichi Shimoda, Yuji Takeuchi:
Experimental Studies on Transient Motion and Time to Sink
of a Damaged Large Passenger Ship, Proc. of the 8" Int.
Conf. On the Stability of Ships and Ocean Vehicles, 2003.9.,
pp.243-252

2) TR R MO R et &SR E RS
Blogm, EFHEMAZERE 3B RITILWNE
AEMFES). B 61 4E 10 A. pp.23-60.

3) EHE. WEERT  mMOMEhORE. EHEEREE
BE&-$B3ERIU L, BI614E 10 H. pp.95-124

4) HZF#8iE Beam Sea I BT MKES), AREHESR,
No.30, 1965, pp.83-103

5) ERLT : KIREOBENIIOWT, BEGEHIHRE,
No. 169, 1978

6) . W. Blocki : Ship Safety in Connection with Parametric
Resonance of the Roll, International Shipbuilding Progress,
27-306, 1980

7 RHET. mERE UM EEES  MoXERE
EBRFIERERE IR DHFCE 1 #). BARERFER
BWXE, F1915. ER 1446 A, pp.97-103.

8) RHEET. M¥EH. mEHRE : O XIRIEES R
BRI BT SRCE 2 ). HAEMPERHRE.
#1925, YRk 144 12 A, pp.237-246.

NI | -El ectronic Library Service



