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Abstract

This paper dealt with the application of a numerical method developed by the authors
using the matching method proposed in the previous paper on “The Nonlinear motions of
cylinders( T)(16]”, and Cauchy’s theorem to the problems associated with hydrodynamic forces
acting on a heaving cylinders translating in a calm water and also motions of cylinders in
waves. In spectral method, body boundary condition in submerged case is satisfied exactly
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but one in floating case is not satisfied exactly. In the numerical code developed here, the
boundary condition at the free-surface and body surface is satisfied exactly at its instaneous
position. It is of interest to note that the present scheme could be applied to a free-surface-
-piercing body without experiencing a difficulty in the numerical convergence. The computed

results are compared with other results([6], [12])
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phase volocity by wave number

Vo Ve propagating direction
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Fig.2-a Wave profile generated by translating and
heaving ellptic cylinder(F.=0.25, K.=1,
As/L=0.3, h/L=2, Tacc/ At=50,

a/L=0.25 T/ &t=50)
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Fig.2-b Time history of forces for translating and
heaving ellptic cylinder(F .=0.25, K.=1,
As/L=0.3, h/L=2, Tacc/ At=50,
a/L=0.25 T/ At=50)
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t T4x #} Fig.3—a, b Fr=0.25 A,/R=
0.5, Tacc=3T %1 3¢ Y3} FRAGL vAFE=
W 7>0.25 ¢]7]d] %oz AgGsHE e A
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Table.2 Hydrodynamic force comparison for Impulsive start and Smooth start

i) FrR=0.25, h/R=1.5, AJR=0.2, 7=1/4

y-force Impulsive start Smooth start
fo 0.4818488 0.45856115
flc 0.5793301 0.58162183
f1s 0.1574586 0.16068248
f2 0.2479565 0.23791209
fs 0.1576779 0.14321092
x-force Impulsive start Smooth start
fy 0.2442207 0.19497118
f1c 0.1262962 0.12998441
fls —0.2227725 —0.20848069
fy 0.1326449 0.12310419
f3 0.1502574 0.15433605

i) Fr=04, h/R=2, A;/R=0.2, r=1/4

y-force Impulsive start Smooth start
fo 0.4105429 0.40837126
fi1c 0.6177463 0.62253086
fis 0.0920343 0.10170971
fa 0.0750870 0.07609592
fs 0.0381823 0.01546679
x-force Impulsive start Smooth start
fo 0.199388 0.1927224
fic 0.0425871 0.0440086
fls —0.4033967 —0.3952667
fs 0.0579462 0.05705435
fg 0.0155801 0.02074628
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Fig.3-a Wave profile gemerated by transiating and
heaving circular cylinder(Fr==0.25, T=1.5sec,
Tacc / T=3, As/ R=0.2)
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Fig.3-b Time history of forces for translating and
heaving circular cylinder(Fr=0.25, T=1.5sec,
Tace / T=3, As/ R=0.2)
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Fig.4-a,b,c Wave profile gemerated by translating
and heaving circular cylinder(Fr=0.4,
=1.3sec, A,/ R=0.5)

15 5
~ 10 -

6
Time(sec)

Fig.4-d Time history of forces for translating and
heaving circular cylinder(Fr=0.4, T=1.3sec,
As / R=0.5)
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