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v ’On the Added Mass of a Two-dimensional Rectangular Cylinder Vibrating
’ in Parallel to the Free Surface and in a Perpendicular
Direction in Restricted Waters
by Masétaké Fujino, Member Matsuji Sugita, Member

Summary

In the article [4], the authors have clarified that the hypercircle method is useful for estimaﬁng the
added mass of tvyo*dimensiﬁnal cylinders with a rectangular or triangular section when ‘vibrating
in the horizontal direcfion very slowly. In this paper, the added mass of a rectangular cylinder
floating on the surface of water and vibrating in the horizontal or vertical direction with a very
high frequency is calculated by the same method also for the purpose of investigating the effect
of the restricted waterway on the added mass.

As the result, it is concluded that the clearance between the side wall of the waterway and the
nearer side wall of the cylinder has a considerable effect on the horizontal added mass, while the
vertical added mass is affected remarkably by the clearance of water under the bottom of the
body.
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Fig. 1 Horizontal and Vertical Vibrations of a Rectangular Cylinder at the Center of
a Rectangular Channel
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Table 1 Added Mass of Two-dimensional Rectangular Cylinders vibrating in parallel
to the Free Surface

a b c d log:;sbouxzc} ?;i;ised (Z‘;/o”;) mz/m (0=0)
2.0 2.1 ~2.0 —2.1 16.76 (16.38)* 4.191 26.68
2.0 2.2 ~2.0 —2.2 8.530 2.133 13.64
2.0 2.4 —2.0 —2.4 4.485 1.121 7.203
2.0 2.6 —2.0 —2.6 3.194 0.7985 4.920
2.0 2.8 —2.0 —2.8 2.586 0. 6466 —
2.0 3.0 —2.0 -3.0 2.245 0.5613 3.253
2.0 5.0 —2.0 —5.0 1.538 (1.543) 0.3845 1.565
2.0 7.0 —2.0 —7.0 1.481 0.3701 1.294
2.0 10.0 —2.0 —10.0 1.405 (1.448) 0.3512 1.152
2.0 3.0 —2.0 —2.1 3.013 (2.868) 0.7534 21.43
2.0 3.0 —2.0 —2.2 2.851 0.7127 11.36
2.0 3.0 —2.0 —2.4 2.617 0.6543 6.296
2.0 3.0 —2.0 —2.6 2. 458 0.6144 4.594
2.0 3.0 —2.0 —2.8 2.338 0.5844 —
2.0 3.0 —2.0 —3.0 . 2.245 0.5613 3.252
2.0 3.0 —2.0 —5.0 1.929 0.4822 2.107
2.0 3.0 —2.0 - =7.0 1.905 0.4763 2.009
2.0 3.0 —2.0 —10.0 1.877 0. 4693 —
2.0 2.2 —2.0 —2.1 10. 14 2.535 23. 46
2.0 2.2 —2.0 —2.2 8:530 2.133 13.64
2.0 2.2 —2.0 —2.4 6.973 1.743 8.845
2.0 2.2 —2.0 —2.6 6.257 1.564 7.233
2.0 2.2 —2.0 —3.0 5.606 1. 402 6.078
2.0 2.2 —2.0 —5.0 5.093 1.273 5.190
2.0 2.2 —2.0 —7.0 5. 002 1.250 4.898
2.0 2.2 —2.0 —10.0 4.911 1.228 4.880
2.0 2.1 —2.0 —3.0 9.272 (7. 483) 2.318 9.580
2.0 2.2 —2.0 —3.0 5.606 1.401 6.075
2.0 2.4 —2.0 —3.0 3.582 0.8955 4.248
2.0 2.6 —2.0 —3.0 2.851 0.7128 3.675
2.0 2.8 —2.0 —3.0 2.474 0.6184 —
2.0 3.0 —2.0 —3.0 2.245 0.5613 3.253
2.0 5.0 —2.0 -3.0 1.684 0. 4209 2.973
2.0 7.0 —2.0 —3.0 1.641 0.4102 2.935
2.0 10.0 —2.0 —3.0 1.619 0. 4046 2.895
4.0 4.2 —2.0 —3.0 6.631 0.8289 3.926
4.0 4.4 —2.0 —3.0 4.255 0.5319 3.109
4.0 4.8 —2.0 —3.0 2.833 0.3541 2. 664
4.0 5.2 —2.0 —3.0 2.324 0. 2905 2.551
4.0 6.0 —2.0 —3.0 1.963 0.2454 2. 479
4.0 10.0 —2.0 —3.0 1.711 0.2139 2.436
4.0 14.0 —2.0 —3.0 1. 692 0.2115 2. 408
4.0 20.0 —2.0 —3.0 1.666 0.2083 2.379
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0.5 0.525 —2.0 -3.0 27.98 27.98 112.4
0.5 0.550 —2.0 —3.0 14.94 14.94 59.74
0.5 0. 600 —2.0 —3.0 8.1563 8.153 32.68
0.5 0. 650 —2.0 —3.0 5.812 5.812 23.49
0.5 0.750  —2.0  —3.0 3.884 3.884 15.74
0.5 1.250 —2.0 —3.0 2.004 2.004 7.921
0.5 1.750 —2.0 —3.0 1.697 1.697 6.623
0.5 2.500 —2.0 —3.0 1.559 1.559 6.125

. * Numbers in the bracket are the values of added mass calculated by finite element method
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Fig. 3 An Example of Calculation of the Horizontal ‘D% 5/&@@ B R T Of ?ﬁi]ﬂ’ﬁ%k &
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Fig, 4 An Example of Calculation of the Horizontal Added Mass of a Rectangular
Cylinder with Special Attention being paid on the Side Wall Effect on the
Added Mass

by J.J. Koch
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Fig. 5 The Side Wall Effect on the Horizontdl Added Mass of a Rectangular
Cylinder (B/c=2.0) :
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Fig. 6 The Side Wall Effect on the Vertical Added Mass of a Rectangular
Cylinder (Bfc=2.0)
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