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On an Elastic Model to Simulate
Elastic Hull Responses of Ships

By
Hiroshi Sawapa, Iwao WartanaBe, Tokutaro Yamamoro,
Katsuji Tanizawa, Shigesuke Isuma, Michio Ueno

and Takeshi Mrvamoro

Summery
In order to measure elastic responses of a ship in waves. elastic models were designed.
Two design concepts were made use of. One is to fabricate the model by using synthetic
resin as a strength shell and foamed urethane as a material shaping body. The other is to
use aluminum bars as a strength membrane while foamed urethane being used for shaping
the hull form. The characteristics of the materials were verified through various kinds
of tests to find them satisfactory for the models. Three models were made by these two
concepts; a container ship model and a high speed patrol ship through synthetic resin
method and a bulk carrier model through aluminum bone methods. Over all elastic
characteristics of the models were examined by static bending test, hammering test and
so on. The results show that they have good correspondences with ships on the similarity
laws. Measured bending moments in waves in model basin were compared with the results
of the sea trials. It is shown that the agreements between them are excellent and the model

can tell us on the differences in structural responses of each type of hull forms.
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1. U/fgL . wave similarity

2. EI/FL? . elastic similarity

3. v . distortion similarity

4. EI/pgL®  static load similarity
5. EITYpL® : dynamic load similarity
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Fm=a*Fs (2. 3)
VYm=VYs (2- 4)
Tm=/&Ts (2. 5)
(ED)m=a*(EI) s (2. 6)
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£—1 DIESRER
#® 5 B | TEEE | BWINE | W OB | % MR | SIEMS | SOREMEH
BGm |t (m |A,@n®) | om/min | P (ke) | F(ke) | Y (om) |P/Ao(ke/nn®)| Es (ke/mn?)

x 25. 08 3.08 76.56 20 48.39 29.03 0.53 0.631 157.4
j\'—- 25.15 2.65 65. 26 50 37.90 28.23 0. 60 0. 581 158.6
%{ .25. 07 2.87 71.39 50 44.76 24.99 0.53 0.627 145.3
g’j 25. 07 3.18 78.75 50 36. 29 26.21 0.60 0. 408 122.0
% 25. 08 3.00 74.45 50 49. 99 32.66 0. 60 0.671 160.9
1137 25.10 2..98 74. 19 50 39.11 21.37 0.53 0. 527 120.7
- 25.07 2.98 74.05 50 40.73 27.42 0.53 0. 550 155.2
g 24.74 10. 23 249. 98 5 24.7 ] 10. 25 4. 00 0. 099 2.26
E 24. 58 10.12 244. 69 5 25.1 9.10 3.75 0.103 2.18
‘5/7 25.27 10. 15 256. 28 5 24.0 10.10 4.00 0.094 2.17
?r 24, 82 10. 04 246.71 20 23.7 11.55 5.00 0. 096 2. 06
/ﬁ 24.75 10. 22 251.56 20 24.5 10. 25 3.33 0. 097 2.69
fgg. 24.55 9.99 242. 07 50 26.7 10. 40 3.50 0.110 2.62
ﬁ 24,98 10.41 258. 38 50 26.6 14. 50 6. 00 O 103 2.06

24. 23 10. 60 254. 63 10 20.3 9.40 0. 82 0. 079 9.94
g 25. 65 10. 38 257. 30 10 18.1 5. 00 0. 43 0.070 9. 87
Z 25.33 10.52 260. 08 20 18.9 6.10 0.57 0.073 9.10
i 25.43 10.17 257.05 20 21.9 7.75 0.77 0. 085 8.65
%E 25. 87 10. 65 273.59 50 25.1 7.50 0.57 0. 092 10. 64
# 25.32 9. 87 246. 74 50 21.5 10. 75 1.17 0. 087 8.21
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CTBROFEIENT Y FAHBH, HITHRE VRS -
IUTIFIEA 0 FfIZS L ve Bk, STMEIZLS
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—F A TERITVEDOLICEELRL & 2FETY,
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x—2 B RS R
_ OB A HEHEE | BTHE | & & |EM 2| #hiFEa BhiF LR 4k
B@m |t @m) |mn/min | P(ke) | F(kg) | Y (um) |3PL/2Bt (kg/mn?)| E, (kg/mm?)
L | 3000 | 1015 20 19.92 5.55 0.82 1.450 182.0
; 30. 05 10.10 50 18.75 | 11.19 1.60 1.376 190. 6
4| 3005 | 1015 50 23.50 | 14.83 2. 00 1.708 199.1
};ﬁé‘ 30.00 | 10.05 50 23.50 | 14.17 1.90 1.745 206.6
?; 20.75 | 10.05 50 19.58 9.50 1.24 1. 466 214.1
M| 2980 | 10.00 50 17.99 7.87 1.02 1.358 218.5
1’3’7 20.80 | 10.15 50 23.75 4.17 0.60 1.741 188.2
20.85 | 10.10 50 20. 67 4.25 0.60 1.527 194.3
Z 5005 | 2085 0.5 | 24.3 12.3 4.00 0.123 1.95
17| 49.90 | 29.95 2 26.8 15.5 4.00 0.137 2.44
0 s | 9 20 31.0 16.3 4.00 0.156 2.56
? 49.95 | 30.20 20 30.7 16.8 4.00 0.152 2.58
A1 50,00 | 30.10 50 29.6 17.0 5. 00 0.147 210
1@ 50.10 | 30.00 50 30.0 | 17.5 5.00 0.150 2.18
B 5000 | 3005 50 30.2 18.8 5. 00 0.150 2.34
E’E 49.65 | 30.55 3 29.6 6.0 0.70 0.144 5.15
v | 49.80 | 30.55 10 26.7 15.8 1.33 0.129 7.06
; 49.10 | 30.00 10 25.5 12.9 113 0.129 7.25
% 49.50 | 30.50 10 27.2 10.9 1.33 0.133 4.95
%1 4940 | 30.50 20 29.5 14.8 1.49 0.144 6.27
RIS E;=%‘X§% (4. 1)
BORERS B— TR X (4. 2)
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Bulk carrier Patrol ship Container ship
Items Ship Model Ship Model Ship Model
L (m) 216.4 4.5 73.0 4.5 175.0 4.5
B(m) 31.7 0. 659 9.6 0.592 25.4 0. 653
D{m) 17.3 0. 360 5.3 0.327 15.4 0.396
dm () 11.4 0.237 3.325 0.205 9.5 0.244
GM (m) 3.7 0.078 0. 96 0. 055 1.0 0. 0255
TR (sec) 10.82 1.74 1.67 18.0 2.67
EI(midship) (kgmm?)  |4.23X10™ | 2.74X10% | 3.16X 10 | 2.94X10" | 2.28X10™ | 3.89X10"
2-node freq(Hz) 0. 856 7.3 2.5 10.6 1.6 9.7
Struc-damping (log) 0.12 0.106 0.130 0. 051
Scale ratio « 1/48. 089 1/16. 222 1/38.889
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Bulk carrier

8 3/4, 7 1/2,7, 6 1/4, 5,

3 1/2 Starboard side

Moment (kgm

5 Port side
9, 7 1/2, 5 1/2, 4 1/2, 3 Starboard side
Patrol ship 4 1/2 Port side
Container ship 7 1/2, 6 1/2;, 5, 3 Both sides
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A/L=1.0 X=180° Fn=0.15
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