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Quasi—Static Analysis of Block Impact Against the Ground Due to Sling
Failure During Block Lifting
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Recently, shipyards are making many efforts to reduce the number of the mounted blocks by increasing the block size, This
is to improve productivity and reduce related costs by minimizing block movement and shortening the building period, However,
as the blocks become larger, the weight increases considerably, If the target block has a damage due to an unexpected accident
during block lifting, it may seriously cause a problem of the reusability of the block, In this study, a large—sized block of the
offshore structure weighing 480 tons was lifting with a total of seven sling belts, and one sling belt was broken while it was
moving, resulting in a situation in which a part of the edge of the block collided with the ground, The aim of this paper is to
verify the structural integrity of the block that directly collides with the ground in the form of free fall due to the sling breakage,
Considering that the hook loads acting on several sling belts holding the block are redistributed when a sling belt is broken,
the hook loads were recalculated at the angle just before the sling breakage, These loads were used to check the safety of
the sling belts, In addition, FE analysis was performed by calculating the amount of impact from the free fall condition, obtaining
the impact area by using Hertz's contact theory, and then applying the impact load to the area,

Keywords : Block lifting(E2214), Lifting lug(#-A12]), Sling failure (&3 If), Block damage(82 &), Hook load(£3 5K5),
Structural integrity(7-& 74%1Ad)
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Fig. 1 Examples of damaged blocks or boats during lifting
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Fig. 2 Lifting tubular jacket structure by sling belt
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Fig. 3 Arrangement of sling belts

(b) Sling belt for lifting boats (Kim et al., 2019)

Fig. 4 Examples of sling belt and use case
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Table 1 Load factors for hook load

Table 2 Hook load before and after breaking [unit: ton]

Load case Description Factor
C1 Weight contingency 1.10
Cc2 CoG envelope 1.03
C3 CoG inaccuracy 1.10
C4 D.AF 1.10
C5 Skew load N/A
Cé C.F 1.30
Applied total load factor 1.78
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Hook no. Hook load Hook load
before breaking after breaking

U-SL 1 109.3 142.5
U-SL 2 100.6 65.4
U-SL 3 102.0 69.2
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Sum 855.1 855.1
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