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Fig. 1 Directions of positive internal forces on plate
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Table 1 ~ Analytical solutions and error comparison of a fully simply supported plate under uniformly distributed harmonic load
Number of Dw(0,0) M,(0,0) M,(0,0)
expansion terms qb* qb* qb*
4 0.05806349 ( —0.00000516% ) —0.08861574 (0.00010833% ) ~—1.5898836 ( —0.00004402% )
8 0.05806350 (0.00000000% )  —0.08861565 (0.00000112% )  —1.5898843 (0.00000000% )
Present method 12 0.05806350 (0.00000000% )  —0.08861565 (0.00000112% )  —1.5898843 (0.00000000% )
resent meto 10x10  0.05806333 ( —0.00027900% ) —0.08854330 ( —0.08164133% ) —1.5898313( —0.00333357% )
Nvier’s methoq | 20%20 0.05806349 ( ~0.00000861% ) ~0.08860650 ( ~0.01031984% ) ~1.5898776 ( ~0.00042141% )
avier: s metho 40 x40 0.05806350 (0.00000000% ) —0.08861450 ( —0.00129322% ) - 1.5898835 ( —0.00005031% )
80 x 80 0.05806350 (0.00000000% ) —0.08861550 ( —0.00016137% ) —1.5898842 ( —0.00000628% )
500 x 500 0. 05806350 ~0.08861565 ~1.5898843
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Table 2 Analytical solutions of a fully clamped plate with different length — width ratios

/b Number of Dw(0,0) M,.(0,0) M,(0,0) Dw(a/2,b/2) M. (a/2,b/2) M, (a/2,b/2)
expansion terms qb* qb? qb? qb* qb* qb*

0.00440790  -0.01441737 -0.19910326  0.00177518  —0.00880110 —0.04093285

1.0 8 0.00440838  —0.01442346 -0.19912191 0.00177463  -0.00888879 —0.04084671
12 0.00440835  -0.01442471 -0.19912038 0.00177452  -0.00889046 —0.04084381

0.00449188  -0.00565495 -0.20164738 0.00227861  —0.00670510 —-0.04715437

1.5 8 0.00449197  -0.00565337 -0.20165135 0.00227884  —0.00671359 -0.04718458
12 0.00449198 -0.00565350 -0.20165183 0.00227881 -0.00671413 -0.04718492

0.00440354 -0.00519134 -0.19742185 0.00246740 -0.00371554 -0.04821319

2.0 8 0.00440353 -0.00519103 -0.19742138  0.00246755 -0.00371526 -0.04821815
12 0.00440353 —-0.00519100 -0.19742149 0.00246754 -0.00371556 -0.04821825

0.00439023 —-0.00545910 -0.19683931 0.00249969 -0.00196354 -0.04767694

2.5 8 0.00439023 -0.00545912 -0.19683911  0.00249976 -0.00196301 -0.04767743
12 0.00439023 —-0.00545911 -0.19683911  0.00249977 -0.00196314 -0.04767753
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ANALYTICAL SOLUTION FOR THE FORCED VIBRATION
OF ORTHOTROPIC RECTANGULAR THIN PLATES"

Yao Weian Cai Zhiyu Hu Xiaofei
(State Key Laboratory of Structural Analysts for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

Abstract Firstly, based on the appropriate definition of symplectic inner product, the forced vibration problem
of orthotropic rectangular thin plate was introduced into symplectic duality system, so an analytical approach for
the steady state solution of forced vibration was presented by employing variables separation and eigenfunction ex-
pansion. Secondly, the symplectic eigenproblems for the forced vibration of the orthotropic rectangular thin plates
with two typical boundary conditions, i. e. opposite sides simply supported and opposite sides clamped, were dis-
cussed. And the transcendental equations of symplectic eigenvalues and the symplectic eigenvectors were given in
analytical form. Lastly, analytical solutions of two examples were presented by using this method. And the solu-
tion of a fully simply supported plate under uniformly distributed harmonic load was chosen to compare with the
classical Navier’ s method, and the result shows that the new technique not only has good accuracy but also has

better convergence speed than the classical methods, especially on internal forces.

Key words orthotropic, thin plate, vibration, symplectic space, analytical solution
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