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Table 1 The central dynamic deflcctions of the thick plate with four edges simple supported
(ratio of thickness to span =4/10, At =0.0007s)
time (s) superposition method of this paper (mm) Wilson — §(mm) Newmark — §( mm)
et s method (mm) 4H = At 4H =4 At 3H = At 2H = At 0=1.4,At B=0.25,At
0. 0007 0.0047 0.0048 -2.13  0.0048 -2.15 0.0048 0.0049 0.0023 51.06 0.0042 9.70
0.0014 0.0124 0.0125 -0.81 0.0121 2.35 0.0124 0.0123 0.0124 0.00 0.0127 -2.43
0.0021 0.0211 0.0210 0.47 0.0211 0.19 0.0209 0.0211 0.0205 2.84 0.0210 0.35
0.0028 0.0316 0.0316 0.00 0.0316 -0.07 0.0315 0.0318 0.0300 5.06 0.0309 2.26
0.0035 0.0417 0.0418 -0.24  0.0415 0.57 0.0420 0.0419 0.0386 7.43 0.0398 4.61
0.0042 0. 0462 0.0461 0.22 0. 0466 -0.97 0.0463 0. 0466 0.0439 4.98 0.0453 1.89
0.0049 0.0441 0.0439 0.45 0.0443 -0.43  0.0440 0.0441 0.0431 2.27 0.0443 -0.43
0. 0056 0.0337 0.0338 -0.30 0.0332 1.50 0.0336 0.0329 0.0338 -0.30 0.0331 1.91
0.0063 0.0131 0.0131 0.00 0.0138 -5.46 0.0131 0.0129 0.0167 -27.48 0.0151 —15.60
0.0070 -0.0107 -0.0107  0.00 -0.0106 0.86 -0.0108 -0.0113 -0.0054 49.53 -0.0074 31.11
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Fig. 1 Thick plate with four edges fixed

(ratio of thickness to span =4/10, At =0.0004s)
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Fig.2 Thick plate with four edges simple supported

(ratio of thickness to span =4/10, At =0.0007s)

0.010 0.015
time(s)

3 WL RSP SR I AR (R B L =4/10) (At=0.0005 75)
Fig.3 Thick plate with two edges fixed and others simple supported

(ratio of thickness to span =4/10, At =0.0005s)
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Fig.4 Thick plate with one edge fixed and others free

(ratio of thickness to span =4/10, At =0.0005s)
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Abstract

According to the basic idea of classical yin-yang complementarity and modern dual-complementarity, the

unconventional Hamilton-type variational principle in phase space for dynamics of thick plate with linear damping was

established, which can fully characterize the initial-boundary-value problem of this dynamics. And it’s Euler function

has symplectic structure character. Based on this variational principle in phase space, a symplectic space finite ele-

ment -time subdomain method was presented. This new method is the result of combining finite element method in

space domain with time subdomain method by applying the Lagrange interpolation polynomials as approximation to the

time subdomain. The numerical results show that the stability, convergence, computational accuracy and efficiency of

this new method excel obviously those of widely used Wilson-8 method and Newmark-g method.
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