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In a shipyard, block lifting is an important process in the production of ships and offshore structures, Block lifting is a sensitive
process because lifting blocks have to be erected with exact positions and orientations, If we use a numerical method for the
process, it is important to find tensions of wires and positions of equalizers to maintain the initial equilibrium position of the
block, At this time, equations of motion of the block should be solved to calculate the initial equilibrium position of the block,
Because the solving technique changes according to the number of equalizers, a suitable equation for the corresponding
problem is required, In this study, three types of equations are proposed to find the initial equilibrium position of the block
according to the number of equalizers, The Newton—Raphson’ s method is used to solve nonlinear simultaneous equations and
the optimization method is used to determine the appropriate solution to the undetermined problem, To evaluate the applicability
of the proposed methods, the dynamic simulations are performed using the tensions calculated from the proposed methods, and
the results are discussed, The results show that the proposed methods can be effectively used to determine initial equilibrium
position of the block for the block lifting,

Keywords : Block lifting(22 2|=&), Initial equilibrium position(Z=7] I3 XtAfl), Equations of motion(2= 2FHAl) - Optimization(E|
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Table 3 Movement of the block using the gantry

crane
Using existin using
Direction metg:wod (A)g proposed Ratio (B/A)
method (B)
Surge 1.3 m 0.022 m 1.69%
Sway 0.5 m 0.006 m 1.13%
Heave 0.5 m 0.007 m 1.37%
Roll 2.5° 0.027° 1.09%
Pitch 6.5° 0.100° 1.54%
Yaw 4.2° 1.760° 41.61%
mmmes fruallyditrBuied tension
e sing praposed methed
Positon Roll
Length(m) Angle(’]
,(’I il-am \\‘ . |: Il,l".l l\“\—-.\‘-~‘_\"‘__
-\,—‘, ‘Il_§D,DZZm b '“?*uun
4 Time(s) L Time(s
¥ Positon Piteh
Length(m) Angle(*)
,‘f“ AL I RPN
S, A ":E‘ T )
:" 10.53m" Lol i
L s L ’,‘ 16.49°
/ i Timels) i‘—‘—“—“.—;}—ln—“‘——ﬂmis
Z Positon Yaw
ten(}hlm]
" 0.51m Time(s) Time(s)

Fig. 6 Movement of the block using the gantry crane

Weight = 1,000ton

Fig. 7 Principal dimensions of the block for the
floating crane
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“ Target block

Fig. 8 Simulation result of the block lifting using the
floating crane
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Direction U%thhoeéqs(tAlr)wg proposed Ratio (B/A)
method (B)
Surge 0.26 m 0.001 m 0.38%
Sway 0.52 m 0.001 m 0.19%
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Fig. 12 Movement of the block using the mega-

floating crane
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Fig. 13 Yaw movement of the block by the change of
the center of gravity for gantry crane
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