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A Study on the Vertical, Horizontal and Torsional Vibration

of Ship (1st Report)

——On the Vertical Vibration of Box Type Barge—

by Sa-soo Kim
Abstract

This paper describes, firstly, on analytical method of computing the eigenvalues of vertical
vibration of ships, taking into account for the distribution of hull weight including added
mass and the effect of shear deflection and rotary inertia.

The frequency equation is solved by Galerkins method into the form of numerical integration.

Applying the above described equation, model experiment of vertical vibration was carried
out in order to varify the validity of the analytical method of vertical vibration.

The model, which was made of acrylite plate, was ship-shaped wall-sided vessel with bulk-
heads, deck openings, and fore and after peak tank at both ends. The results of experiments
carried out both in air and on water showed that the observed natural frequencies and the
observed patterns of natural modes of vibration were in good agreement with analitically cal-

culated values for 2,3, and 4-node vertical vibration.
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Table 1 Dimensions of model ship

Length L(mm} 1253 I Height of neutral axis from baseline (x) 17.826
‘ (mm) |
\
Breadth B(mm) 80.3 ]! Effective cross sectional area for shear (X)) 1249.4
‘ | (mm?) |
Depth D(mm) 43 | (Radius of gyration of cross section)? ((EXD zr; [274. 405
I mm
Cross sectional area () A(mm?) 561.73 \‘! Hull weight (g) 1070
|
H
Moment of inertia (z) L(mm%) 154141, ;
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Table 2 Distribution of

Table 3 Distribution

Table 4 Distribution of

RE S &k

Table 5 Distribution of

hull weight o(cm?/cm) g: of hull weight moment of inertia moment of inertia ¢
(d1men51onless ) I(cm?) (dimensionless)
Statlon No ‘ T I3 ! q¢ Station No. I & is
0 9.154 0 1. 493 0 21.234 0 1.378
1 \’ 9. 050 0.025 1. 476 1 21.234 0.025 1.378
2 ! 8. 450 0. 050 1.378 2 | 21.234 0.050 1.378
3 : 8. 356 0.075 1. 362 3 21.234 0.075 1.378
4 } 8.6 0.100 1.362 4 21.234 0.100 1.378
5 ‘ 8.6 0.125 1.362 5 21.234 0.125 1.378
6 8. 356 0. 150 1. 362 6 20. 800 0.150 1. 350
7 8. 050 0.175 1.313 7 ‘ 19. 750 0.175 1.282
8 7.300 0. 200 1.190 8 | 18. 000 0.200 1.168
9 6. 450 0.225 1.052 9 16.500 0.225 1.071
10 6.133 0. 250 1. 000 10 15.700 0. 250 1.019
11 6.133 0.275 1. 000 11 15. 410 0.275 1.000
12 6.133 0.300 1. 000 12 15.410 0. 300 1.000
13 6.133 0.325 1.000 13 14.410 0.325 1. 000
14 6.133 0. 350 1.000 14 15.410 0. 350 1. 000
15 6.133 0.375 1.000 15 15. 410 0.375 1.000
16 6.133 0. 400 1.000 16 15.410 0. 400 1. 000
17 6.133 0.425 1. 000 17 15. 410 0. 425 1. 000
18 6.133 0. 450 1. 000 18 15. 410 0. 450 1. 000
19 6.133 0.475 1. 000 19 ; 15. 410 0. 475 1. 000
20 6.133 0.500 1. 000 20 Jl 15. 410 0. 500 1.000
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Table 6 Comparison between calculated and observed natural frequencies (in air)

No. of modes n 1 2 J 3 ‘ 4
Calculated 63.118 ‘ 178.131 348. 155
Observed 60.3 \L 172.6 320.7
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Table 7 ~Comparison between calculated and observed natural frequencies (on water)

No. of nodes n i 2 ’ 3 I 4
Calculated 27.846 77.680 i 157.930
Observed 29.0 76.5 1 145.0
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