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Ship Plating Stiffener with Cutout
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ABSTRACT : Recently, High Tensile Steel is adapt to thin plate on the steel structure and rmarine structure is used widely, It is
possible for buckling happens great. Specially, Initial deflection of ship structure happens in place absence necessarily by heat
processing of welding or cutting etc This Initial Deflection is exerted negutive impact when thin plate absence complicated
nonlinear behaviour accompanied secondary buckling. As a result, must idedlize initial deflection that occurrence is possible to
endow stability and accuracy in the hull structure or marine structure and reflect in early structure design considering secondary
buckling. Longi direction of compressive load interacts and amalyzed finite element series analysis that apply various kinds initial
deflection shape measured actually on occasion that is arranged simply supported condition in this research Applied ANSYS
(elasto-plasticity large deforrmation finite element method) to be mediocrity finite element pf()grarn for aralysis method and analysis
control used in Newton-Raphson method & Arc-length method,
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Figl A comparison of the present ultimate strength formulation
with FEA under axial compression (a/b=3.0)
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Fig. 3 A continucus stiffened plate structure

AR AelMe] A% FEE Fig 304 2E uis) 2
°of Azt 2 ZelYol F/AWFeR Avrtan g, 1 A}
olell WlmA g7t 22 wAAEe] A& vk wRwy
A9 BANA FA FEEE FAANNA Y AR o}
2 B2, olg dAz meEy] Az 249y dds
wAger s el Al ¥ = o 4
5}

2 Aol 2dYg 39 F=zegel 2A BESE F
AL AAdTEe] adE F83] ns] 918l Fig. 4
o FAF9A 1V2+1+1/2 bay BEL AYaigich

g w4 A5 W fEe] aridz Az gye
TRRL, FElas dAs FEHe 4THEA QO
AEAA s FEd e HESA

ol

3. e B4 FeX|F
B TN §F nawe 2R3ws 24 sa A
AP §3B9) 2YY WY, FaX5 D AR BANE o
7 24

31 F2ie2 Nz 24

Hdol(a): 2640 mm + BE(b): Y00mm
+ %o FA 21 mm e+ web®] T4 12mm
ange 571 15 mm - flange % 100mm
oF Bl(v): 03
- B3 A (E): 205.8GPa
+ FER=(0y): 352.8MPa

h

5]

Fig. 2 A rectangular plate with cutout FEA model and solid model

Fig. 4 A continuous stiffened plate with cutout
(dot line: the modelling region)
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Fig. 5 The axial stress-strain curves of the stiffened plate
structure with various size of cutout under uni-axial
compression, (Flat-type stiffener, hw = 330 mm)
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Fig. 6 The axial stress-strain curves of the stiffened plate
structure with various heights of web under uni-axial
compression, (Flat-type stiffener, d’/b = 0.4)
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Fig. 7 The axial stress-strain curves of the stiffened plate

structure with various size of cutout under uni-axial
compression, (T-type stiffener, hw = 330 mm)
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Fig. 8 The axial stress-strain curves of the stiffened plate
structure with various heights of web under uni-axial
compression, (Flat-type stiffener, d/b = 0.4)
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Fig. 9 A comparison with ultimate strengths of plate-stiffener
with cutout varying the size of cutout and types of stiffener
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Fig. 10 Accuracy of Eq.l for longitudinal axial compressive for
stiffened panel with various size of cut-out (flat-type stiffener)
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Fig. 11 Accuracy of Eq.l for longitudinal axial compressive for
stiffened panel with various size of cut-out (T-type stiffener)
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Fig. 12 Comparison of the closed formula eq.(1) with the numerical
results for flat-type stiffener
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Fig. 13 Comparison of the closed formula (eq.]l) with the numerical
results for T-type stiffener
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