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Table 1

The lowest natural frequency parameters of
moderately thick rectangular plates with

two opposite edges simply supported and the others clamped

xo.z 0.4 06 08 10 1.5 20
d,

(5.240) (5.562) (6.162) (7.132) (8.604) (15.19) (30.76)
5.24005 5.56251 6.16210 7.13233 8.60445 15.6861 30.7651

ol (4.987) (5.287) (5.846) (6.753) (8.131) (14.74) (28.62)
"7 4.98720 5.28707 5.84618 6.75305 8.13065 14.7379 28.6244

(4.179) (4.415) (4.861) (5.593) (6.710) (12.02) (22.70)
4.17854 4.41512 4.86143 5.59286 6.70985 12.0169 22.7048

(3.472) (3.662) (4.025) (4.626) (5.549) (9.879) (18.23)
3.47220 3.66195 4.02492 4.62644 5.54927 9.87950 18.2344

(2.593) (2.773) (3.007) (3.466) (4.172) (7.390) (13.21)
2.59302 2.73318 3.00685 3.46635 4.17199 7.38997 13.2088

(1.721) (1.819) (2.013) (2.341) (2.839) (4.991) (8.585)
1.72060 1.81852 2.01326 2.34143 2.83890 4.99132 8.58540

(1.288) (1.366) (1.522) (1.783) (2.173) (3.792) (6.376)
1.28769 1.36595 1.52212 1.78325 2.17255 3.79179 6.37605

(1.029) (1.096) (1.228) (1.446) (1.767) (3.064) (5.075)
1.02013 1.09551 1.22762 1.44619 1.76706 3.06362 5.07494

(0.857) (0.915) (1.031) (1.219) (1.492) (2.572) (4.216)
0.857241 0.91544 1.03064 1.21919 1.49238 2.57246 4.21612
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ON HAMILTON SYSTEM AND NEW SYMPLECTIC APPROACH
FOR FREE VIBRATION OF
MODERATELY THICK RECTANGULAR PLATES

Zhong Yang Li Rui Tian Bin
(School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract Based on Hu’ s equations of moderately thick rectangular plates, the free vibration problem for the
plates were transferred into Hamilton system. Then, the whole state variables were separated. Using the method
of eigenfunction expansion in the symplectic geometry, the exact free vibration solutions of the plates with two op-
posite sides simply supported were obtained. Since only the basic elasticity equations of the plates were used, the
method eliminates the need to pre — determine any trial functions and is hence more reasonable than the conven-
tional semi — inverse methods. Numerical results were presented to demonstrate the validity and accuracy of the

approach.

Key words moderately thick rectangular plate, free vibration, Hamilton system, symplectic geometry

method
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