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Summary

The coupled vibration of torsion and horizontal flexure of a container ship was studied

theoretically and experimentary.

In the calculation method developed here a ship was treated as a thin-walled beam with

non-uniform cross-section.

The authors especially took note of the problems occurred in the

calculation based on the non-uniformity of cross-section along the ship length.
Haslum and the other’s method was applied to the continuity of warping and the equilibrium

condition of bi-moment at the points where the shear center axis is not continuous.

And the

effects of the couples between the horizontal shear force and the torsional moment and bet-
ween the horizontal displacement of the shear center and the twisting angle were also taken

into consideration.

The vibration test was carried out on a ship model with non-prismatic form.

The results of this investigations led to the following conclusions.

The calculated results obtained through this method are in good agreement with experi-
mental ones for lower mode vibration. And this calculation method can explain the phenomenon
on a container ship in which the corresponding horizontal and torsional vibration modes have

different number of nodes.
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2 215 131.7 162.3 0.637 " 3.06 v 8.243 x 107 1.120 x 1016
3 50 127.6 159.9 0.833 ¢ 371 8.507 1.394
4 215 123.8 157.6 1.058 " 4.38 v 8.773 1.707
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7 50 " " " ’ " "
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1 50 " " u " £ J
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17 50 126.2 159.0 0.912 v 3.95 8.605 " 1,504 ®
18 215 130.7 161.7 0.682 v 3.22 8.309 v 1.184 ¢
19 240 152.2 ~152.2 0.354 v 6.19 2.940 x 104 2.837 x 1044 B
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2 2.70 w 128.5 2.928 x 1()3 2.75 “ Flg‘g 0)9\\5 727”‘9%675)7,:5:‘:*& < , C@ﬁ%%iﬂ\fb

3 8.25 : 255.4 17A2z9 : 5.41 %,ﬁjuz’:bifi&t{b‘:&Z]i—"oo)%&ﬂ‘k%k%héo

j jj - iij jg i :j CRBBICRTARPESRROGECS F CERS S S
& 3.28 “ 10‘9.2 3.476 " 9.34 " hZ)O

7 6.47 * 150.0 " B.03¢ v 14.02 v DX T&iﬁ%UDﬁbhé}Eﬁﬂcouxfki% BTk
8 3.36 " 108.9 3.550 " 9.46 hd 7‘;:\:‘%71, ﬁﬁﬁ@§+ﬁﬁ@& :;‘)wci)ﬁg"{nﬁ:l 5 K-_/%%E
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14 3.26 " 112.9 3.386 " 7.51 " 3' 3 7k¢#l§§]§it%§@ﬁ%
135 5.77 " 150.0 6.976 " 9.03 " %V:ﬁﬁ%%ﬁ%a%ﬂ(@ (ZK&% Sm) L:Z’ijz;b:'Ny %

16 EN PO 117.6 3101 5.00 _ e ;

17 5.0 ¢ 150.0 6.103 s.15 v TOEFCMERMICER LT, LK 12cm © Even
18 2.70 126.5 2.927 v 2.75 Keel DRRECTRE L, CORBTHIE BHEDHFETH
19 3.60 v 150.0 A .70 BRBEYERL o = D AKPIEFHRBROESR » Fig.9

BIO Fig.10 &R 7,

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

224 BABHRFELHYE FHl4 =5

{Horizontal Accel.) (Horizontal Accel.}

o) Oo
[eXe) 2 o O
(o}

00
(Angular Accel.) ® o/ga&——; (Angular Accel.) B —
6 ® Q,;”/—
@,9/ ’/ e e®® © &
o d o€
Y ™ [l
& ‘ ®
Y Y I - -‘;{6 @/
@ 2 g ® (-] /‘/
P9 - 9'0
(a) ¥ =1 (fm = 177, fc = 171) (b) N = 2 {fm = 222, fc = 228)
(Horizental Accel.) (Ecrizontal XAccel.)
o) ©
oo o©
[e) O
[e) @)
o
D o
Q O fe) ° o) O,
o 05 (o] °
O
o 0g©
{(Angular Accel.) ' : ’ (Angular Accel.)
L0 o~
e e g )
o /
/B -
% e®e
s , 0 / N
},/"_‘a = N 7 e Oy .\3\?{' o ¢
[ © ~
®
@ ® 0}’ / ® \‘\
. . ®
}_/ ) -5® e .
(c) N =3 (fm = 365, fc = 368) ® (& N =4 (fm = 436, fc = 556)

e DL Ee=—, ¢ e =

Notes: N = Order of Vibration

fm, fc = Measured and Calculated Values of natural frequency in Hz, respectively.

Fig.8 Natural Mode Curves of Model Ship (in Air)
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Fig.9 Resonance Curve of Model Ship (on Water)
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