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Structural Strength and Fatigue Strength Assessment for Fore/Aft Cargo
Hold of 60m Beam VLCC
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Abstract

The double hull VLCC(Very Large Crude Oil Tanker) have been designed to have each
four(4) longitudinal bulkheads and transverse bulkheads in general. Actually, the inside
longitudinal bulkheads among four(4) longitudinal bulkheads, which are extended up to the
end of the aft cargo hold for continuity of the members, have been designed with knuckled
type inboard due to the narrowed hull shape at bottom region, but sometimes the straight
type of longitudinal bulkheads were adopted based on the degree of the hull lines shape.
However, regardless the type of longitudinal bulkheads, inside and outside longitudinal
bulkheads conflict each other in aft cargo hold region. This makes the structure more
complex thus giving difficulties to structural design and production. Recently, a vessel of
straight type was reported to have cracks on bracket end and tripping bracket toe in aft
cargo hold region. As a solution to this problem, in designing the first 60m Beam VLCC,
DSME developed a new cargo hold structure which is good in production and structural
point of view by structural strength and fatigue analysis of fore and aft cargo hold.
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Fig. 1 Tank arrangement for straight type inside
longitudinal bulkhead
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Fig. 2 Tank arrangement for knuckled type inside
longitudinal bulkhead
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Fig. 3 Example of transverse frame section in aft
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Table 2 Loading condition for structural analysis
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Fig. 7 Stress flow of principal stress for No.5
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Fig. 8 Stress flows of von—Mises stress for
No.5 cargo hold in load case 1

Fig. 9 Stress flow of principal stress for No.1
cargo hold
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Fig. 10 Stress flows of von—Mises stress for
No.1 cargo hold in load case 1
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