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Buckling Analyses of Flat Plates through Two-Element Plate Concept
by Using Finite Element Method.
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Abstract

Two-element plate concept is incorporated into the buckling problem in order to simplify the nonlin-
ear distribution of stress through the thickness of plate. Finite element formulations and programs bas-
ed upon the Reissner functional and the modified Reissner functional using two-element plate concept
are developed for buckling analysis of plates under axial compression, The two programs have been ap-
plied to obtain the linear elastic buckling behavior of axially compressed flat plates. Excellent agree-
ment of linear elastic-solution results with exact or approximate solutions of other authors for the same
boundary conditions proves the validity of the finite element method using two-element plate theory.
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Tabie 1. Comparison of buckling coefficients of plates

under uniaxial compression.
AR=0.8, t/A=0.01, E=30X 106 psi, v=0.5

COEF.
MESH

K

s

K

C

Ksc

M-R-F|R-F

M-R-F| R-F

M-R-F|R-F

M-R-F| R-F

2X2

3.910 |3.913

10.068

10.694

5.963

5.762

6.475 |8.390

3x3

4.062 14.026

10.505

10.813

6.281

6.652

7.727 |8.414

4x4

4123 [4.074

10.729

10.874

6.620

6.815

8.017 [8.428

5X5

4.151 14.102

10.848

10.917

6.829

6.914

8.224 |8.467

6Xx6

4.167 14.119

10.914

10.949

6.958

6.979

8.358 |8.502
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4.20

11.0

7.

30

8.73

B C

SSSS

CC

CC

SSCC

CCSS

Table 2.

Comparison of buckling coefficients of plates

under uniaxial compression.
AR=1.0, t/A=0.01, E=30X 108 psi, v=05

COEF.
MESH

K

3

KC

KSC

M-R-F| R-F

M-R-F| R-F

M-R-F|R-F

M-R-F|R-F

2X2

3.726 13.710

9.091

9.720

6.079

6.715

5.298 16.247

3x3

3.871 |3.824

9.506

9.830

6.272

7.158

5.973 6.518

4x4

3.925 13.871

9.722

9.883

6.643

7.399

6.185 |6.525

5X5

3.952 |3.899

9.838

9.922

6.925

7.419

6.344 16.553

6X6

3.966 3.916

9.905

9.947

7.188

7.466

6.447 |6.584
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Table 3.

Comparison of buckling coefficients of plates

under uniaxial compression.
AR=1.2, t/A=0.01, E=30X 108 psi, v=0.5

COEF,
MESH

KS

KC

Ksc

M-R-F| R-F

M-R-F| R-F [M-RF|R-F

M-R-F| R-F

2x2

3.843 |3.842

8.907

9.694

4.593

5.993

4.785 15.289

3x3

3.999 |3.957

9.338

9.755

5.446

6.461

5.169 |5.673

4x4

4.056 [4.005

9.574

9.795

5.902

6.658

5.342 15.690

5X5

4.084 [4.032

9.705

9.825

6.224

6.744

5.481 |5.691

6X6

4.099 14.041

9.782

9.836

6.438

6.822

5.572 15.710
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Fig. 7. Buckling mode shape of SSCC plate under
uniaxial compression(AR=1.2)
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