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A Study on the Snap-through Behaviour According to
the Initial Deflection Shape of Plate Members

oA 8 o] A 3" g 3 4
Ko, Jae-Yong Lee, Kye-Hee Park, Joo-Shin
ABSTRACT

Recently, the buckling is easy to happen a thin plate and High Tensile Steel is used at the stee! structure
and marine structure so that it is wide. Especially, the post-buckling is becoming important design criteria
in the ship structure to use especially the High Tensile Steel. Consequently, it is important that we grasp
the conduct post- buckling behaviour accurately at the stability of the ship structure or marine structure.

In this study, examined closely about conduct and snap-through behaviour after initial buckling of thin
plate structure which apply compressive load according to various kinds initial deflection shape under all
edges simply supported condition that make by buckling formula in each payment in advance rule to place
which is representative construction of hull. Analysis method is F.EM in used ANSYS program and
complicated nonlinear behaviour to analyze such as secondary buckling with snap-through behaviour.
Nonlinear buckling control is applied between newton—raphson method and arc-length method in this study
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Fig.1 A simply supported plate under uniaxial compression
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(a) Initial deflection mode shape #1
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(b) Initial deflection mode shape #2
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(c) Initial deflection mode shape #3
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(d) Initial deflection mode shape #4
Fig.2 A variety of initial deflection shape in steel plating between stiffeners in the longitudinal direction

ARZ 0 SRS M AX B2 SHOIU B & ZIIHEA HRE ZUsS BN 0f Sl
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9 IIMBWES A(1)0IMSG 20l BLBMZ= NIHZEE FHSHN)CRE 12502 JHIEEY
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Wopl  i=l a b --=(1)

Table.1 Initial deflection amplitudes for various initial deflection shapes indicated in Fig.2

Initial

deflection
shape Byl Be| By| Bu| Bs| Bgs| By| Bg| By | Bua| Bou

No.1
#1 1.0 0.3837 | -0.0259| 0.2127 | -0.0371{ 0.0478 | -0.0201| 0.0010 | 0.0010 {-0.0090} 0.0005

#2 0.8807 | 0.0643 | 0.0344 | -0.1056] 0.0183 | 0.0480 | 0.0150 | -0.0101} 0.0082 | 0.0001 |-0.0103

#3 0.5500 | -0.4966 | 0.0021 | 0.0213 [-0.0600 | -0.0403 [ 0.0228 | -0.0089 [ -0.0010|-0.0057|-0.0007

#4 0.0 {-0.4966| 0.0021 | 0.0213 | -0.0600 | ~0.0403{ 0.0228 | -0.0089 | -0.0010 {-0.0057{-0.0007
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Fig.3 A comparison stress with strain according to slenderness ratio
on the initial deflection mode #1 (a/b=3.8)
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Fig.4 A comparison average stress with slenderness ratio according to
initial deflection mode #1 (a/b=3.8)
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Fig.5 A comparison stress with strain according to initial deflection mode (a/b=3.6)

mode #1 mode #4

Fig.6 A change of deflection mode on the initial deflection mode #1 and #4 {a/b=3.6)
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Fig.7 A comparison stress with strain according to initial deflection mode (a/b=4.4)
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Fig.8 A comparison stress with strain according to initial deflection mode (a/b=5.4)
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Fig.9 A comparison stress with strain according to initial deflection mode (a/b=6.0)
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Fig.10 A comparison siress with aspect ratio according to the variety

initial deflection mode
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