= Mg N

S o BR %

2R3 BA5E 167

—yhERARME DR ORFEICET L3

-MERIZETsa
EE O OBE o B
EE fE )] &

PO I

TEE  Budi S.Prasodjo*?
BT N

v ETEE&ERE -

EB OB % aE!
EB B B %k Er

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

by Kimio Saito, Member

Mitsunori Uchida

Budi S.Prasodjo, Member
Hisashi Nobukawa, Member Katsuya Maeda, Member

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. 3 Coordinate system of a cargo ship in waves
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Table 1 Principal dimensions of model ship

Lpp L 2100 mm
Breadth B 300 mm
Draft T 130 mm
Depth D 250 mm
Joint length L, 75 mm
Young's modulus of wood Eyood 116X 10° tf/m’
Bending rigidity of joint BC Epcl, 60X%10° tf-m’
Bending rigidity of joint AB and CD | ExgLEcpl, 18X 10° tf*m?
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Fig. 12 Connection set-up
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Table2 Experimental conditions

Heading angle X (deg)| 0, 30, 45, 60, 90, 120, 135, 150, 180
Froude number Fn 0.16

Wave period T (sec) 08,10,12,14 18

Wave height & (mm) 30
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Fig.18 Comparison of rope tension forces versus wave period and non-dimensional wave length for x =0 and 30 deg with Fn=0.16
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