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Lifting Analysis for a Sunken Ship in Consideration of
Elongation of Crane Ropes
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ABSTRACT: This study focuses on an analytical approach to calculate crane lifting forces for a sunken ship in consideration of
elongation of crane ropes. The method takes into account the relation of lifting forces acting in wire rope slings to the
inclination of the ship’s hull including the effect of lug positions. For lifting analysis, the Euler angles are defined to represent
the inclination of a sunken ship in developing the static force and moment equations. An additional compatability condition is
introduced in order to solve an indeterminate lifting analysis problem with 4 cranes and a set of lifting forces along the 4
crane ropes is calculated. A 3-dimensional example of the G/T 1500 oil tanker is analyzed and the results show that the
information obtained by the method could be useful to engineers to conduct salvage work.
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Fig. 1 Trends in marine accidents (3] G4+, 2002)

Table 1 Causes of marine casualties in 2001
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Fig. 3 Three dimensional block model for 4 lifting ropes
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Fig. 4 Position vectors f;, f;,f; on the imaginary plane
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Fig. 5 Lifting rope tension vs. angle ¢ for a symmetric
rectangular block
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Fig. 6 Ship model for a sample calculation
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Table 2 Location of lugs and center of gravity
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Fig. 7 Lifting rope tension vs. angle ¢ for a lifting body
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Fig. 9 Lifting rope tension T, T,, Ty vs. T, with the
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Table 3 Changes in rope tension according to the
inclination of a lifting body
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