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An Analysis of Dynamic Behaviour of an Articulated Column in Waves (2nd Report)
— Effects of Nonlinear Hydrodynamic Drag Force on the Occurrence of Subharmonic Oscillation —

by Masataka Fujino, Member

Nozomi Sagara, Member

Summary

The hawser used to moor a floating structure to an articulated column generates nonlinear restoring
force for the angular displacement of articulated column. The nonlinear restoring force causes an
oscillation with a period of several times the period of oscillatory exciting force, that is to say, a
subharmonic oscillation. The present report deals with the conditions necessary for the subharmonic
oscillation to occur when an articulated column placed in regular waves is provided with nonlinear
restoring force. As the result of numerical analysis, it is clarified that the magnitude of nonlinear
hydrodynamic drag force coefficient as well as wave period, wave amplitude and nonlinear spring
constant are deeply associated with the occurrence of subharmonic oscillation.

" In particular, the role of drag force coefficient is important ; as the drag force coefficient increases,
the possibility of occurrence of subharmonic oscillation is reduced. Besides, the subharmonic oscillation
does not occur in waves of an arbitrary period, but does occur in a particular range of wave period
which is determined by the oscillatory characteristics of an articulated column.
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Fig.1 Coordinate system and geometry of an articulat-
ed column
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Fig. 2 Effects of drag coefficient Cp. on equation (24)
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Fig.4 Effects of drag coefficient Co. on equation (24)

DM E & HIAFEDOKRE IBHMUS & L bz, e
DEBSIEB L BEITL 25 0T, GHROBELT
HEHOUREESEL S,

CoL TEDOEAIHE, FAFERNENCHHE L Tw < 2%, B
HaEERT 5 Co. DER, bk DEOEME & HITKE L

2 1 '
- 0.0010 A3 T=2.17sec, K, =4S0kgfm \ :
| |
' 1Ea. (24)
' : Cp 0.0
1 t
0.0005 ! i
i i
/
0 ! i
0.10

(a) T=217sec, a=0.04 m, k3=450 kgfem

0.0010 A2
T=2.17sec, k;=1800kof:m

0.0005[

0 0.01
(b) T=217sec, a=0.04 m, ks=1800 kgf-m
Fig.5 Effects of drag coefficient Cp. on equation (59)
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Fig.6 Effects of wave amplitude a on equation (59)
(T =299 sec, ks=57.72 kgf+m, Co.=0.0)
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