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ABSTRACT: A novel method for 3-dimensional dynamic analysis of marine slender structure gas been developed by using Euler
parameters. The Euler parameter rotation, which is being widely used in aerospace vehicle dynamics and multi-body dynamics, has
been applied to elastic structure analysis. Large deformation of flexible slender structures is described by means of Euler
parameters. Euler parameter method is implemented effectively in incremental-iterative algoritthm for 3D dynamic analysis. The
normalization constraint of Euler parameters is efficiently satisfied by means of a sequential updating method.
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Fig. 1 Euler rotation of reference frames
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Table 1: Specifications of lifting pipe of deep-seabed mining

7 0.25m

WA 0.21m

e 113kg/m

4 A 4+(E) 5.0E6 kN/m*
A A (G) 2.0E5 kN/m*
Poisson's ratio 0.5

A o) 5000m

Table 2: Specifications of lifting pipe of deep-seabed mining

€7 206 mm

= 1430 kg/km
Ars TF 1087 kgf/m
%74 (EA) 10608 kN

Aol 6,000 m
ROV/Launcher 1.5 ton (in water)
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Fig. 2 Flow chart of incremental-iterative algorithm
of RISA_EP12
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Fig. 3 A birdeye view of 3D dynamic analysis result of
5000m lifting pipe at top excitation of horizontal circle
motion of 2m radius with period of 10sec

T
—_ i " Ml E A‘n [ HM;JM
5 syt b by
AR
C e e
2,
= WW;} wi
Er MM
1 . I :
0 20 w w0
2
E
N

T (sec)

Fig. 4 Motion of A-frame of Onnuri R/V (to be presented by
FEH, AR GF ey 2089 A LR )
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Dynamic Simulation of ROV Cable : Tension in Beam Sea
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Fig. 6 Tension responses in ROV cable at beam sea condition
of Onnuri R/V
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Fig. 5 A birdeye view of 3D dynamic analysis result of 6000m ROV

cable system excited by Onnuri R/V, of which motions in waves are
given in Fig, 4
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