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The Newman—Raju formula and contour integral—based finite element analyses(FEAS) have been widely used to assess crack
growth rates and residual lives at crack locations in ships or offshore structures, but the Newman—Raju formula is known to be
less accurate for the complicated weld details and the conventional FEA—based contour integral approach needs concentrated
efforts to construct FEA models, Recently, an extended finite element method(XFEM) has been proposed to reduce those
modeling efforts with reliable accuracy, Stress intensity factors(SIFs) from the approaches such as the Newman—Raju formula,
conventional FEA—-based J-integral, and XFEM—based J—integral were compared for an infinitely long plate with a propagating
elliptic crack, It was concluded that the XFEM approach was far reliable in terms of prediction ability of SIFs, Assuming a 25
year—aged coast guard patrol ship had the prescribed cracks at the bracket toes attached to longitudinal stiffeners in way of
deck and bottom, SIFs were derived based on the three approaches, To obtain axial tension loads acting on the longitudinal
stiffeners, long term hull girder bending moments were assumed to obey Weibull distribution of which two parameters were
decided from a reference (DNV, 2014), For the complicated weld details, it was concluded that the XFEM approach could
cost—effectively and accurately estimate the crack growth rates and residual lives of ship structures,
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Table 3 Dimensions of bracket and longitudinal

Dimension Bottom Deck
L, (mm) 75 65
Ly (mm) 175 85
Ly (mm) 12 12
L, (mm) 100 100
Ls (mm) 200 200
t (mm) 6 6
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