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Buckling analysis of rectangular plates by semi-analytical method
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{Abstract)

In this paper, the buckling analysis of moderately thick plates is considered by semi-analy tical
method based on Ritz method, using a mindlin's plate theory.

Compared with a wide variety of published results, for both thin and moderately thick plates,
excellent accuracy is obtained. Especially compared to the well known! method] such as finite

element method, the present method is very effective in computing time for buckling analysis of
a rectangular plate subjected to uniaxial or biaxial load with all edges simply supported.

In general, it is found that for moderately thick plates, Mindlin's plate theory gives lower
buckling loads than those obtaned using classical thin plate theory.
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Table 2. Buckling of Simply Supported Square plates under uniaxial loads

Reference [13] 5] | ‘ [7] [10] (1l
Author | Exact 3-D | F.s. , Author 1 g pM P.D.C.Y. T.P.
t/b K
0.001 4000 | 3.9 | 4000 | 4000 | 4020 | 400
0.00125 - ! - 4000 — ‘ — b 4000
0.050 2000 .92 | 394 | 304 | 389 400
0. 100 3.741 3,737 3.787 . 3.787 ’ 3787 4.000
H I
0.150 ! — : - . 3550 | - - [ 4.000
! ) J i !
.20 | 31 31% | 3.9 | 3263 | — 4,000
Table 3. Lowest values of buckling factor
t/b | K
No [ e
a/b %9 w0 | ne 20 | 29 3.0
1 | .oo125 | | 4.000 J | 4000 | I 4000
2 . 00625 . 3.9991 | | 3.9991 | 3.9991
3 L0205 | | 3.9860 | | 3.9860 | I 3.9860
4 L0500 | | 39440 | | 3.9440 | | 3.9440
5 L0750 | | 3.8770 | | 38770 | L 3.8770
6 .1000 | | 3.7865 | 3.7855 | | 3.7837 |
7 L1250 | | 36761 3.6097 | 3.6699
8 150 | 3.5028 3.5374 | 3.5370 |
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Fig. 6 Buckling Factors for considering sheer
effect simply Supported Square plates of Fig.7. Lowest values of buckling factors vs
various thickness vs span ratio(a/b=1, 0 aspect ratio.

— 284 —



MM Hikel

KE HRAE TR LERMHT 9

Table 4 Buckling of simply supported rectangular palte under biaxial load

o,/o'x:LO
Author a/b Lo | 125 1.50 } 1.75 : 2.00
t/b K
Exact Sol. | 2,000 | 1.640 L4 | L3 | 1250
Finite Strip 0.01 1.999 | 1,639 L444 | 1326 | 1,250
Present method [ 1999 ! 1.639 1. 444 1326 | 1250
Finite Strip o1 ‘ L777 | 475 L3171 L2 L 1159
Present merhod ) | 1.873 | 1. 568 138 | L2re | 1207
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Fig.8. Buckling factors for simply supported
rectanglar plates under biaxial loads.
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Fig.9. Stability region for a simply supported
plates subjected to Ilongitudinal and
transverse compression
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