Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.2.949
cooperation Society
Vol. 14, No. 2 pp. 949-954, 2013

AR B el | ASUSS B A SRHEAE

T
‘Rsteista 2NEHEs)

Evaluation of Local Buckling Strength of Stiffened Plates under
Uni-axial Compression due to Closed-section Rib Stiffness
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Abstract  Generally, structural plates under axial compression should be stiffened by longitudinal stiffeners in
order to enhance the buckling strength. Though U-shaped ribs would be more efficient for the stiffened plate
system, there is in the absence of a proper design guides or relevant research results. Thus this study is aimed
to examine the local buckling behavior of stiffened plates with U-section ribs. 3-dimensional analysis models
which include 3 types of U-shaped longitudinal stiffeners were simulated by using the finite element code
ABAQUS. The bifurcation analysis were conducted and then the buckling analysis results are compared with the
theoretical equation values. It is found that the rotational constraint effect provided by the U-ribs should increase
the local buckling strength. Some features drawn from a series of parametric study results are summarized.
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[Fig. 1] Comparison of cross-sectional shapes
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[Fig. 2] Rotational behavior of closed-section rib
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[Fig. 31 Typical cross-section of U-rib stiffened plate

[Table 1] Sectional dimensions of U-rib stiffened plates

f 1 w,
ugle P u ! wy Jt n a
(mm) (mm) (mm) !
S 4~16 | 3~24 | 2500 |156~625| 2 | 3,510
8~16 | 2~13 | 250.0 | 15.6~312| 2 |3,5,10
L 8~24 | 6~24 | 250.0 | 104~312| 2 | 35,10
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[Table 2] Cross-sectional specifications of U-rib [Table 3] Eigenvalue analysis results
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[Fig. 5] Overview of closed-section tib stiffened plates

951

155N

AL & 5 Uk UglE B3 2459 Sa3t
4 % 5l U] B Y JL7bol| A & §EALQ] (Half-sine) 241
kg AsE& Hol= olth Ug| B B tA o] 254
wiiwo 7t S48 FEE oA Agshs UglE
S7HA el ot RS FEa S Al

Hr}. o]of whet Ur]H 9] Fo| 2h&4p5 i zt=
== —7PEJ+7P soldth A datE A EH ug]e

SHE o] 1:1.13¢] L-EF o B] & 5}5 Zo] 1:2.59] S-E}
Qlof| A Z2|ar) v|wa = Aoz 1zkE Q) 184
3|44 0 2 A4 5] B 27} = Table 30]| H o] vje} 2+
o] 9FA Al (N} FALSE Ho AL B EF7 A& A

70
9

1



Frakely| &l slie A A 147 A2, 2013

W 24 1% 4] 2t 50% o] 4k 27 Z718 A 1
B gk,

A
g
e

;"l‘ /g
3

ot
7
X
{0
S

e
A
N
'003‘:/{"
o
fh

(c)L-Type (Front side)
[Fig. 6] Local buckling modes of stiffened plate model
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[Fig. 7] Analysis results of local buckling strength
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8] Variation of strength increment coefficient along
with plate thickness
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[Fig. 9] Variation of strength increment coefficient along
with U-rib thickness
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[Fig. 10] Variation of strength increment coefficient along
with aspect ratio
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