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ABSTRACT

In this study, the exact rigidity and the free vibration of trapezoidal corrugated plate are analyzed
by being based on the Kirchhoff's plate theory and the Ritz method. The previous rigidity of corru-
gated plate analyzed by considering just a geometric characteristic, a basic assumption and an equiv-
alent idea can cause large errors in practical behaviors. Accordingly, the exact rigidity supplemented
by correction factors of the theoretical rigidity is needed. Therefore an analysis on the exact rigidity

and the free vibration using the rigidity for the plate is performed in this paper.
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Fig. 1 Trapezoidal corrugated plate

Fig.3 Angles of deflection and curvatures of corru-
gated plate in pure bending moment
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Table 1 Results of vibration analysis

Boundary | 6 f Theoretical | FEM(ANSYS) |Relative
condition | (°)| 7? |frequencies(Hz) | frequencies(Hz) | error(%)
C-F&C-F | 30| 1 15.896 15.879 0.1
2 19.950 20.197 1.2
3 34.266 34.774 1.5
4 59.738 60.426 1.2
451 1 24.125 24.191 0.3
2 26.848 27.375 1.9
3 37.662 38.777 2.9
4 59.465 60.966 2.5
F-F&C-F |30 1 15.598 15.550 0.3
2 16.214 16.255 0.3
3 20.718 21.028 1.5
4 34.997 35.495 1.4
451 1 23.923 23.937 0.1
2 24.379 24.547 0.7
3 27.491 28.167 2.5
4 38.438 39.627 3.1
F-F&S-S |30 1 0 0 0
2 43.779 43.468 0.7
3 44.273 44314 0.1
4 47.074 48.351 2.7
451 1 0 0 0
2 67.150 66.860 0.4
3 67.509 67.751 0.4
4 69.380 71.633 32
S-F&C-C | 30| 1 99.324 97.443 1.9
2 100.19 98.725 1.5
3 103.77 103.73 0.0
4 113.65 114.89 1.1
451 1 152.28 148.76 2.3
2 152.85 150.89 1.3
3 155.09 156.88 1.2
4 164.25 168.70 2.7
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Fig. 6 Fundamental frequencies according to corruga-
tion angles of corrugated plate
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