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Application of Pseudospectral Method
to the Dynamic Analysis of Rectangular Reissner-Mindlin Plate
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Abstract

A dynamic analysis of rectangular Reissner-Mindlin plate was carried out using pseudospectral
method. The pseudospectral method is superior to the finite element method because of more rapid

convergence

speed of approximate

solutions.

Especially,

the improvement in accuracy of the

pseudospectral method is remarkable. Numerical examples demonstrate the excellent performance and
robustness of the pseudospectral method with respect to thickness ratio of rectangular Reissner-Mindlin
plate. The natural frequencies of rectangular Reissner-Mindlin plate calculated with the pseudospectral
method are more reliable than those calculated with other numerical methods.
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Table 1 Comparisons of Reissner-Mindlin plate
to Kirchhoff plate for Natual Frequencies

Kirchhoff plate Reissner-Mindlin plate
(a/h=100) (a/h=100)
mode Wk mode wh

1 19.72 1 19.73

2 49.30 2 49.30

3 78.88 3 78.84

4 98.60 4 98.51

5 128.17 5 128.00

6 167.75 6 167.27
(wk = wx(az\/zg), wk = wk(az@))
gl e AT A3 AdEAS

Kirchhoff H¥o] thd gt njmsl B}
A X (hard support) FAAIRAE 7HXv] @ W
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@ TRAFSE e 20

2 2
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(c) Mode 3

(d) Mode 4

Fig. 1 Natural mode shapes of square Reissner-Mindlin plate for the simply supported

boundary condition
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Table 2 Natural Frequencies of Reissner-Mindlin plate according to thickness ratio(a’h)

A | dwe | @w o)
BAzx P 7 H] mode 1 mode 2 mode 3 mode 4
a/h=20.0 3.541 5.647 9.151 11.883
b/a=0.5 a/h=10.0 3.484 5.504 8.784 11.286
=6.67 3.394 5.291 8.275 10.490
I s a/h=20.0 5.647 13.934 22.014 27.385
b s s b/a=1.0 a/h=10.0 5.504 13.130 20.148 24.599
! s a/h=6.67 5.291 12.089 17.969 21.552
A a/h=20.0 4.089 7.816 12.416 13.979
b/a=1.5 a/h=10.0 4012 7.547 11.768 13.160
a/h=6.67 3.895 7.165 10911 12.109
a/h=20.0 6.952 8.964 12.669 17.690
b/a=0.5 a/h=10.0 6.579 8.408 11.674 15.871
a/h=6.67 6.082 7.704 10.519 13.825
’ ¢ a/h=20.0 10.096 20.165 29.184 35.677
b e ¢ b/a=1.0 a/h=10.0 9.388 17.908 25.098 29.774
L . a/h=6.67 8.519 15.486 21.153 24.520
e /h=20.0 7.626 11.680 18.257 18.674
b/a=1.5 a/h=10.0 7.192 10.818 16.343 16.745
=6.67 6.628 9.775 14217 14.666
a/h=20.0 25.532 30.793 41.226 56.848
b/a=0.5 a/h=10.0 21.558 25.819 34.205 46.066
a/h=6.67 17.805 21.373 28.216 36.581
F ¢ a/h=20.0 8.172 15.321 19.125 25.847
b s s b/a=1.0 a/h=10.0 7.698 14.177 17.093 22.750
I e a/h=6.67 7.086 12.815 14.858 19.583
T a/h=20.0 3.919 6.727 11.074 12.051
b/a=2.0 a/h=10.0 3.830 6.462 10.357 11.418
a/h=6.67 3.700 6.095 9.488 10.588
a/h=20.0 2.836 3.393 5.013 7.830
b/a=0.5 a/h=10.0 2.799 3.337 4.899 7.551
a/h=6.67 2.740 3.252 4.726 7.160
T s a/h=20.0 2.836 4.609 10.264 11.196
b e ¢ b/a=1.0 a/h=10.0 2.799 4.490 9.792 10.663
L s a/h=6.67 2.740 4,326 9.161 9.944
e — a/h=20.0 0.711 1.941 2.836 4.609
b/a=2.0 a/h=10.0 0.709 1.907 2.799 4.490
a/h=6.67 0.705 1.863 2.741 - 4.326

2
(0F = wpl| —5E" 7, M=N=10)
s : Denotes simply supported edges ¢ : Denotes clamped edges

f : Denotes free edges
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