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Rolling stability evaluation of multi-body collaborative
operation system for the twin-ship joint lifting

LI Dejiang', DENG Xingqi', ZHAO Shujie' , MENG Xun'
(1. College of Engineering, Ocean University of China, Qingdao 266100, China;
2. CIMC Raffles Offshore Limited, Yantai 264035, China)

Abstract ; Based on the automatic dynamic analysis of mechanical systems (ADAMS) , a virtual prototype of a multi-body collaborative
operation system for the twin-ship joint lifting in specific scenarios is constructed to predict and evaluate the roll stability of the blocks
to be removed during the new integrated dismantling operation of twin-ship joint lifting. The topological model of the system is
constructed, and geometric parameters are used to describe the rolling motion characteristics of the topside in the system. Through the
virtual prototype simulation, the most dangerous instability state of topside under different coupling motions of two vessels is explored ,
and the influence law of the ratio of vertical distance and horizontal distance from the center of gravity of topside to the connection point
on the rolling angle is given. The results show that the test data-driven virtual prototype technology can effectively evaluate the motion
characteristics of the topside in the complex multi-body system, which is consistent with the theoretical formula of the rolling instability
angle of the topside obtained from the geometric topology model. The coupling motion of the two vessels at the same phase rolling and
anti-phase heave has the greatest influence on the rolling stability of the topside. The ultimate aspect ratio of the topside obtained by the
virtual prototype simulation can be used as the rolling stability evaluation parameters of the multi-body system, and provide a reference
for the selection of engineering schemes.
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Fig.1 Schematic diagram of multi-body collaborative operation system for twin-ship joint lifting
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lifting arm system
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Table 1 Sea states of the model test

L il PH/ (m/s) W/ (m/s)
A S R/ m ISR/ s MR/ (°)
I 1 8 90 10 1
I 1 12 90 10 1
m 2.5 12 180 10 1
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Fig.5 Comparison between simulation results and test results of topside rolling motion
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Table 2 Comparison of magnitude of topside rolling motion

- ISoN( /M
IR/ (°)  HEEH/ () R22/ % KIREER/(°)  TEEH/(°) R22/ %
| 0.56 0.71 26.23 -0.47 -0.56 18.97
il 2.13 2.21 3.62 -1.96 -1.65 -15.61
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Fig. 6 Positional relationships between topside and twin vessel
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Fig.8 Rolling motion of vessels and topside under case 1 and case 2
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Fig.9 Heaving motion of vessels and rolling motion of topside under case 3 and case 4
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