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ABSTRACT : Plate has cutout inner bottom and girder and floor etc. in hull construction absence is used much, and this is strength in
case must be situated, but establish in region that high stress interacts sometimes fatally in region that there is no big problem usually
by purpose of weight reduction, a person and freight movement, piping etc.. Because cutout's existence Is positioning in this place,
and, elastic buckling strength by load causes large effect in ultimate strength. Therefore, perforated plate elastic buckling strength
and ultimate strength is one of important design criteria to decide structural elements size at early structure design step of a ship.
Therefore, we need reasonable & reliable design formula for elastic buckling strength of the perforated plate. The author computed
numerically ultimate strength change about several aspect ratios, cutout dimension, and plate thickness by using ANSYS Finite
element analysis code based on finite element method in this paper.
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Fig. 2 Model of rectangular plate with cutout
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Fig. 3 Reduction factor of the elastic buckling strength
with FEA under longitudinal axial compression
varying aspect ratios
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Fig. 4 Reduction factor of the elastic buckling strength
with FEA under transverse axial compression
varying aspect ratios
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Fig. 6 Deflection mode on the ultimate strength point
of the aspect ratio 3.0
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Fig. 7 Ultimate strengths of plates with cutout under axial
compression varying the aspect ratio(fixed t=10mm)
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Fig. 8 Ultimate strengths of plates with cutout under axial
compression varying the aspect ratio(fixed t=20mm)
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Fig. 10 Ultimate strength of plates with cutout under
transverse axial compression varying the aspect
ratios (slenderness ratio=3.47)
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Fig. 11 Ultimate strength of plates with cutout under
transverse axial compression varying the
aspect ratios (slenderness ratio=1.74)
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Fig. 12 A comparison ultimate strength formulations with
FEA under transverse axial compression(a/b=1.0-3.0)
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AA ZF AFelA AHSeta e ES-22ddE 245
AN L Mgt JARASHAEE 7§ g B AN 7
AFA= #9. vxng Jehifid Fig.l4v vl ¢
AFAE g FESYPos FAYF e H3vd wEA
vlwatan 9ok gl @A 10mmolME JARSAE=gk
o] AFZAx guoh JgHoz AL & Jehix Qick 2
2, Fig.15904E 3% 95712 20mm7}t SEA AFolA
AN ARSEE Fol AFTAE %L A Yo,
ol FRAAAN AFH LFE W F UL YAz gl
t T3 S&-02dgE0] A4 F£RANY AEAE 4T

¢ BAAE 93 98 % 47 Aok
0.8 .
T o ab=19
b o abu2d
1 0 ab3o
08 b A alb=40
] +  ab=50| ]
B *  albebo
>
o $
L M4 [wakivgstragthwhl
bg plasicity correctionJolnson) | §
a/b=30
«/b=50
02} a/b=10
bxt =840x10mm
0, =3528MPa, f=347
w, =0.1x B xt(smith's formuda)
o 1 1 1 1
0 02 04 06 08 1

d, /b

Fig. 14 A comparison average stress with elastic buckling
strength by plasticity correction under longitudinal
axial compression(sienderness ratio=3.47)
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Fig. 15 A comparison average stress with elastic buckling
strength by plasticity correction under longitudinal
axial compression(slenderness ratio=1.74)

Fig.16S 4% 428%F 24949 298 Yehiz ¢
o Zubapel Ags} o] HgelNE MM A 9
ARZAE ol AFRERT WA Wrsn glov), Fuel
B57 (20mmoNNE E3Y) 1.0004 AEZAE % 458
= BERE Jeh)a ek

08 T T T T
bxt=840x10mm PP
o, =3528MPa, f=347 o upe20
- o 0 abao
w, =0.1x B xt(smith's formula) s aneto
08¢ 4+ abeso| T
. *  alb=s0
fyRiesensanss
b * !
™. 04 M Basdic buckling 5 |
N [T ) W s asass
b ! L] 'Y 'Y .
b e
02k ? 9 fo) ‘a/b—-l 0
1 t ¥ * 4
arb=30
alb=50
o 1 1 1 1
0 02 04 06 08 1
d/b

Fig. 16 A comparison average stress with elastic buckling
strength by plasticity correction under transverse
axial compression(slenderness ratio=3.47)
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Fig. 17 A comparison average stress with elastic buckling
strength by plasticity correction under transverse
axial compression(slenderness ratio=1.74)
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