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A RESA ol 474F BAE PG ARHNNE FIFN) 2HTY 1P ool A%F FETPE ngea gon, 43S 1
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Abstract : In ship structures many of the structural plates have cutouts, for example, at inner bottom structure, girder, upper deck hatch,
floor and dia-frame etc. In the case where a plate has a cutout it experiences reduced buckling and ultimate strength and at the same
time the in—plane stress under compressive load produced by hull girder bending will be redistributed. In general, actual ship structure
adopted reinforcement of stiffener around the cutout in order to preventing from buckling so it need to examine a buckling and ultimate
strength behaviour considering a cutout because In many ship yards used class rule for calculating buckling strength but it is difficult
to evaluate perforate stiffened plate with random size.

In the present paper, we investigated several kinds of perforated stiffened model from actual ship and then was performed finite element
series analysis varying the cutout ratio, web height, thickness and type of cross—section using commercial FEA program(ANSYS) under
compressive load.

Key words : Finite element method, Perforated stiffened plate, Ultimate strength, Cross section, Buckling
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Table 1 Investigated data of access hole (600X 800mm)
A F @ FAG | FEalab) | F3EE/D)
110K C.O.T 13mm 4.42 0.72
106K C.O.T 13mm 277 0.72
153K C.O.T 12mm 474 0.69
309K VLCC 18mm 485 051
318K VLCC 19mm 3.07 0.62
170K B/C 14mm 294 0.58
Table 2 Investigated data of access hole (500 < 700mm)
Az F FAG | Y@ | F36d,/b)
153K C.O.T 12mm 474 0.36
6800 TEU 16mm 2.38 0.60
106K C.O.T 13mm 2.77 0.60
172K B/C 16mm 4.30 0.88
170K B/C 13mm 2.85 0.59
5000 TEU 12mm 2.14 0.59
318K VLCC 19mm 3.07 0.51

Table 3 Investigated data of lightening hole (400 X 600mm)

H oz B SA0 | 2w | $E/D)
106K C.O.T 13mm 442 0.36
160K C.O.T 12mm 510 0.36
300K C.O.T 20mm 485 0.26
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Fig. 1 Stiffened perforated plate of the inner bottom
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Fig. 2 Schematic model of stiffened plate with cutout
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Fig. 11 Comparison of stress and cutout ratio curves
varying the web height and thickness with tee-bar stiffener
for cutout diameter 600 and 800 series.
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