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A Symplectic Superposition Method for Vibration of the
Orthotropic Rectangular Thin Plate Point-Supported
at a Corner and Clamped at its Opposite Edges
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Abstract; The symplectic superposition method was used to study the vibration problem of the orthotropic rec-
tangular thin plate point-supported at a corner and clamped at its opposite edges. Firstly, based on the bounda-
ry conditions, the original vibration problem was decomposed into 2 subproblems with 2 opposite edges simply
supported. Next, the series expansion solutions to the 2 sub-vibration problems were obtained based on the
separation variable method in the Hamiltonian system. Then the symplectic superposition solution to the original
vibration problem was obtained with the superposition method. To determine the terms of the series expansion
of the obtained symplectic superposition solution in specific calculations, the convergence analysis of the solu-
tion for calculating orthotropic rectangular thin plates was performed. The symplectic superposition solution
was also used to calculate the vibration frequencies of the isotropic and orthotropic rectangular thin plate point-
supported at a corner and clamped at its opposite edges, respectively, and to give the modes corresponding to

the Ist 8 vibration frequencies of an orthotropic square thin plate.
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Fig. 1 Schematic of the symplectic superposition solution of the rectangular thin plate

point-supported at a corner and clamped at its opposite edges
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Table 1 Values of frequency parameter wa® ~/ph/D of the isotropic rectangular thin plates point-supported

at a corner and clamped at its opposite edges

mode
b/a reference
st 2nd 3rd 4th Sth 6th 7th 8th

present 15.165 23.899 39.386 54.070 62.705 77.319 85.662 105.29
o ref. [16] 15.165 23.902 39.388 54.083 62.705 77.321 85.695 105.29
present 9.197 8 18.191 26.293 31.679 44.141 53.626 59.007 68.345
= ref. [16] 9.197 0 18.195 26.294 31.683 44.142 53.637 59.021 68.346
present 6.556 0 14.037 20.013 25.902 30.630 36.834 46.124 53.062
2 ref. [ 16] 6.555 1 14.035 20.026 25.897 30.637 36.829 46.133 53.048
present 5.3557 10.465 16.927 21.726 24.924 30.121 33.694 40.362
>3 ref. [16] 53550 10.461 16.933 21.735 24.931 30.105 33.711 40.342
present 4.735 6 8.287 4 13.647 18.634 23.142 24.580 28.504 33.019
: ref. [16] 4.734 9 8.283 6 13.642 18.657 23.142 24.583 28.512 32.994
present 4.379 8 6.954 0 11.056 16.006 19.980 23.211 25.428 27.318
33 ref. [16] 4379 3 6.950 5 11.048 16.009 20.015 23.206 25.430 27.317
present 4.158 7 6.096 0 9.260 3 13.431 17.661 21.293 23.040 25.384
! ref. [16] 4.158 2 6.092 9 9.252 7 13.422 17.687 21.319 23.047 25.369
present 4.012 5 5.5172 8.009 7 11.399 15.373 18.887 22.411 23.053
3 ref. [16] 4.0120 5.514 4 8.002 6 11.388 15.371 18.939 22.415 23.058
5 present 3.910 9 5.110 6 7.1150 9.882 7 13.296 16.893 19.972 22.572

ref. [16] 3.910 4 5.108 1 7.108 4 9.871 1 13.284 16.914 20.033 22.568




904 A R~ G SO | ) = 2024 £ 3 45 %

AR D IOE T B VAR 26 ) 5 — A 18 52 00 30 90 390 050 B 18 2 46 1) 5k S A O 4R S o

BB, Jr R (1) B BIBL D, = 2D, D, = 2D, , v, = 0.3.3eM IR HI e (26) BF5E T K

TEHAMBA 1R 2 BB R ERT 8 BRI R 2 R (RS SARE 5 BOAROECT).
T2 — A X 0 B SOE RS ) MR AR A S T (wa® /ph/D))

Table 2 Convergence analysis of the orthotropic rectangular thin plates point-supported

at a corner and clamped at its opposite edges (wa® ./ph/D, )

number of mode
b/a
series terms Ist 2nd 3rd 4th Sth 6th 7th 8th
50 18.929 31.932 50.967 65.823 81.800 99.774 114.65 124.19
55 18.929 31.932 50.967 65.824 81.800 99.775 114.65 124.19
60 18.929 31.933 50.967 65.824 81.800 99.775 114.65 124.19
65 18.928 31.933 50.967 65.825 81.800 99.776 114.65 124.19
! 70 18.928 31.933 50.967 65.825 81.800 99.776 114.65 124.19
75 18.928 31.933 50.967 65.825 81.800 99.776 114.65 124.19
80 18.928 31.933 50.967 65.825 81.800 99.777 114.65 124.19
85 18.928 31.933 50.967 65.825 81.800 99.777 114.65 124.19
50 8.869 7 17.901 24.683 31.580 41.419 49.502 58.218 66.804
55 8.869 6 17.901 24.683 31.580 41.419 49.502 58.220 66.804
60 8.869 6 17.901 24.683 31.580 41.419 49.502 58.221 66.805
65 8.869 5 17.901 24.684 31.580 41.419 49.502 58.222 66.805
? 70 8.869 5 17.901 24.684 31.580 41.420 49.501 58.222 66.805
75 8.869 4 17.901 24.684 31.580 41.420 49.501 58.223 66.805
80 8.869 4 17.901 24.684 31.580 41.420 49.501 58.223 66.805
85 8.869 4 17.901 24.684 31.580 41.420 49.501 58.223 66.805

Bl 2 THA— R ST 1 T SR TE A 45 ] S MR T AR R AR Sh A O R (1) XL S50l
W D,=2D,,D,=2D,, v, =0.3. 5 F=Z N (26) BIHT 300 HAYHI(RY o B3 75) T T ARKITEIE T
(R 8 B, BB 45 R L3R 3 (BB S5 RO B 5 A ARCT) A, ¥R (b/a = 1) i 8 B4 i
Xof O A LA = A S AR TR T = S N8 2 R,
T SRR P A A ) SR AR IR R B8 wa® . /ph/ D,

Table 3 Values of frequency parameter wa® ./ph/D, of the orthotropic rectangular thin plates point-supported

at a corner and clamped at its opposite edges

mode
b/a reference
Ist 2nd 3rd 4th Sth 6th 7th 8th

1 present 18.928 31.933 50.967 65.825 81.800 99.776 114.65 124.19
1.5 present 12.483 21.692 33.851 42.947 55.604 67.520 75.576 81.878

2 present 8.869 4 17.901 24.684 31.580 41.420 49.501 58.223 66.805
2.5 present 7.011 4 14.240 20.654 26.545 31.025 38.707 46.258 53.475

3 present 5.968 4 11.404 17.931 22.735 26.481 32.009 36.404 43.731
3.5 present 5.329 5 9.499 4 15.130 20.180 24.293 26.740 31.518 36.249

4 present 4.910 4 8.204 4 12.804 17.934 21.977 24.366 28.082 30.721
4.5 present 4.620 8 7.291 0 11.059 15.659 19.907 23.216 24.836 27.953

5 present 4.412 4 6.623 4 9.757 3 13.696 17.948 21.468 23.445 25.887
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Fig. 2 The Ist 8 modal shapes of the orthotropic rectangular thin plates point-supported

at a corner and clamped at its opposite edges
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