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A study on the Multibody Dynamics Simulation-based
Dynamic Safety Estimation for Installation and
Operation of A-Frame in Retrofit Vessel
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(Abstract)

This paper considers the development of the dynamic analysis model and
simulation-based operation safety estimation of A-Frame to be applied to the test
evaluation support vessel for real sea test. The support vessel will be manufactured by
modifying the existing offshore support vessel. Also, development and installation of
various sensors and supporting facilities for test evaluation are under preparation.
Among these facilities, A-Frame is an equipment that transfers marine equipment from
ship deck to the sea floor, and is being designed to transfer up to 50 ton class
equipment. However, the A-Frame is a moving equipment using hydraulic cylinders.
When the 50 ton equipment is attached and transferred to A-Frame, the buckling of
cylinders may occur or A-Frame becomes inoperable due to the influence of huge
inertia. For this reason, safety verification should be performed using dynamic analysis
techniques that can take into account huge inertia forces in the design of A-Frame.
Therefore, in this study, A-Frame and ship behavior were modeled using dynamic
analysis method, and the applied loads of various equipment including hydraulic
cylinder of A-Frame was measured and the operation safety review was performed.

Keywords : Support vessel, A-Frame, Multibody dynamics, Dynamic analysis,
Simulation-based design verification
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Fig. 4 A-Frame operation with offshore equipment
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Fig. 5 Dynamic simulation model of A-Frame:
(a) Model schematic (b) D.O.F diagram
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in scenario A
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Fig. 14 Support loads by phases in scenario B
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e sEd 2 FATE e A,

cylinder®] 7% A-Frame 282 $3t -5 A
=24 Ao sksS aefdh -8 Aol Yl AXE g
& AU FF dSo] v Fadith webA,
A-Frame®] & Alofshr] SRt &8 2o
w2 st FAsfofof gl

3.2 28 Z4x0 g Zut

28 5o 2 3F GUE BAS 9, 1

g 217} o] A-Frame?] 712 8 2521 90
of, AAlof| 7HAEA] o= FA A5 ZHEel 60

of g8l support, pulley, cylindere]] 2-83h= H
Sk ATk

A-Frame 8§ Zt&=o] WE sk AE 4x &
13} o] 907 2 8ol Hgf 60" 2 &
Al Fol7h ARt olAd A4Sk ERIE & Qlrh

90 deg opera

Fig. 21 Definition of operation angle

Table 1. Maximum applied loads by operation
angles of A-Frame

Operation Max. Applied Loads
Angle kN]
[deg]
at at at
support | pulley | cylinder
Scenario 90 310.39 | 303.53 | 314.08
A 60 310.39 | 303.53 | 314.08
Scenario 90 1842.45 | 282.62 | 1796.51
B 60 786.92 | 271.99 | 671.17
Scenario 90 1727.51 | 262.07 | 1681.89
C 60 760.07 | 273.14 | 644.46
4 2 &
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A
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