The Japan Soci ety of Naval

Architects and Ccean Engineers

167

A-yMERARMENRORFEICET MR

-RAEPICBTEII=YrO L TERCER -

EB F OE o B EE Budi S.Prasodjo*? EBE JE 7% i
EE 8 ) B T8 BT A xR EE B OB Bk E¥

NOE R RS

Study on Coastal Cargo Ship Consisting of Unit Modules
— Vertical Motions of Units and Connecting Forces in Oblique Waves~—

by Kimio Saito, Member Budi S.Prasodjo, Member
Hisashi Nobukawa, Member Katsuya Maeda, Member
Mitsunori Uchida

Yasushi Higo, Member
Akihiko Matsuda, Member

Summary

This paper discusses the elastic responses of a Coastal Cargo Ship (CCS) consisting of unit modules with advance forward
speed in oblique waves. We introduce a simple way of connecting the units but with enough capability to link the modular part of
ship as a unity. The flexible connection consists of male and female rubber fenders and additional pre-tensioned ropes. This kind of
connection system is proposed to be used at inner sea with relatively calm waters wherein the modular ship can move at a moderate
speed.

The modules are assumed to be rigid compared to the connections. The computations are performed to investigate the vertical
elastic responses of four-modules connected end-to-end by assuming that in the simple hinge, flexible rubber connections between
adjacent modules, no gaps are found. A simple method is presented to study the hydroelasticity and rope tension forces of the
modular ship with forward speed in oblique waves.

The experiments for a three-dimensional model at Fn=0.16 in oblique waves have been performed to evaluate the
effectiveness of the calculation method. In the experiments, deflections of each part were measured using calibrated potentiometers.
Force transducers were used to measure the rope connection force between the modules.
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Fig. 1 Coastal cargo ship consisting of unit modules
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consisting of unit modules

3. A=yhEERORBRPERLEE TNV —IRA

sy NEREAR O R PEE L ERE Y A — R A BEE
BIZLO#EET D,

a=myNEREMRIT, 2=y T A —TERBLTHARD,
—E MR LU TR S ELN DD, TEEE S TIXREE
NEL, B CRARELLT, EAZERSERN, £
ITHEHEICLRWT, ooy NERREREROEESKE
BEL, EERICEHEE N E RO Ta =y MEFE 2D
EEHHEAE LT, TOEHHFRAEMILIZIV 2=y
HEREMOEESEL RO, 28, ooy NEFRERER
WARE T2 L T Lumped Mass Matrix 15 949, £ &
FRIEKIEE A2 RSB FHHELLT Strip ¥ 9 2V, £
7o, BT AV —E & o oy OBEEND R T,

BUEFHE OF AR EERRE R LB L G L7,

3.1 EER
A, BRI R EERO X x REAEEL ST, — &
HEV TRETIHEERORET, 6 AHECK/INERE

HESHZLTOLOLEEL, EERE Figd DIIITED

Fig.3 Coordinate system of a cargo ship in waves
Thebb,
O-X,Y,Z: 7% 1k ZE [ EAR
O-xy,z FOEEEEE (FREMRERRIZED

32 BEEROEHAES

ZITIR, amy MBS Figd IR T LOREEOES
ELLTEE TS, MEEEFRERORSEKETHILC
0, AR YT AR B OEROM#ITRIEE NS T,
0 ST DR REEIT ) AW ST,
FOMBOVAR TR L, EAMEREMT 5, lF
{S1s S2v * v * Sual X AROEAEA I ETT,

Fig5 R BEFEDOEIER, Fig.6 IZERLE SIINDLHE
HERAOBEERE R, ZoTERICERTARMENTE
BITEPEED, Figs 2B 5 P1, 61, TNENOERG)
DEREHO X #EAVORUYE— A MNREAAZELTE
9. Py, 5, FEFERDOENERLTND, Pa, Ps 13T
NERIZBI LR, AmOiiTE— A MERL TV, §,.
5 EENENDT-b BB TH,

¥7o, Ps. Pe 1355, ARICBITAETNETNOERDOTA
W71, 5, 5, 1iTcbBhiERL TS, E, TNENDE—A
MTL BIE S IR AR EVZEFMELTERLTY

%o
@% X

Element

Element\(D (@@ % % ®

Joint T

number ¢ 2 3 4 i+t
Unknown Ty By 87 By Bgiaq
values of 3. 5. 5.8 B
hull deforma 32 55 38 gﬂ SN 2
tion vector 3 U6 "9 "1 3

Fig. 4 Finite element model of cargo ship
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Fig.5 Coordinate system of beam elements
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Fig.16 Comparison of vertical deflections versus wave period and non-dimensional wave length for x =0 and 30 deg with Fn=0.16
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Fig.19 Comparison of rope tension forces versus heading angle for wave period T=1.0 sec and T=1.2 sec with Fn=0.16
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