Stress distribution on section C-C’ of a perforated square plate
under uniaxial uniform loading

----------- Trefftz Method (137 elements, ¢ :1-5, % :2-6)
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Analysis of torsional rigidity of an elastic bar with the
square cross section(divided by square mesh)
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Mesh | 2nd order | Mesh | 3rd order
1.100 Div. |polynomial| Div. | polynomial
_\ 2x 2 0.17708] 3x3 0.13951
1.080 - 2nd arder polynomial 4x 4 0.16498| 4 x4 0.13961
_L / 6x 6 0.15456 5x5 0.13984
7 1.060 ) . 8x8 | 014921 6x6 0.14002
& + 3rd order polynomial 10x10 | 0.14635| 7x7 0.14014
% 1040 f 12x12| 0.14469] 8x8 0.14023
= 0 14x 14 |  0.14365] 9x9 0.1403
16x16 | 0.14295] 10x 10 0.14035
1.000 18x18 | 0.14247] 11x 11 0.14039
20x20 | 0.14211f 12x 12 0.14041
0,920 : : : : ; 22x22 | 0.14185] 13x 13 0.14044
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V , @ vertical displacement at the point A

4th order Goursat’s stress function used
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Inplane bending analysis of a cantilever plate subjected to a boundary shear
of parabolic distribution (divided by square mesh)

Mesh Div. x stress displacement
NDOF function used | function used
4x2x 16 11.7195 9.4399
8x 4 x16 11.4996 10.5163
12x 6 x16 11.4347 10.9196
16 x8x 16 11.4063 11.0912
20x 10 x16 11.3909 11.178
Mesh Div. x stress displacement

NDOF function used | function used
4x 2x 16 61.4766 51.0777
8x 4 x16 60.0641 56.1607
12x 6 x16 60.0287 58.1254
16 x8x 16 60.0138 58.8946
20x 10 x16 60.0071 59.2698




Finite element bending analysis of a square plate under uniformly
distributed load using the newly proposed variational method.

Nonequilibrium 10th order polynomials of (x,y) were used for analysis.
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= L0020
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1.0000 MeshDiv | ,0,0) | ww,..
NDOF
0.9980 2266 1.0059] _ 1.27247
3366 1.0014] 126676
0 2000 4000 6000 8000 e Lo Tocers
D.O.F 5566 1.0006]  1.26576
6666 1.0007]  1.26587
7766 10004 1.26555
8 8 66 1.0000 | 126524
99 66 1.0000 | 126502
10 10 66 1.0000 | 126531
111166 10000 126531

deflection (Mesh Div. NDOF = 8866 )
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d

The deflection of point A [mm]

DOF | TKFM TKDM | DOF FM
6 0.7377 0.7377 10 1.1417
0.7812) 0.7812 15 1.1398
10 0.9815 0.98159 21 1.1387
12 1.0621 1.0621 28 1.1379
22 1.1088 1.1088 36 1.1373
30 1.1202 45 1.1369
40 1.1247 55 1.1365
60 1.1302
80 1.1312
100 1.1324

The bending stress at point BO [kgf/mmz]

DOF | TKFM TKDM | DOF FM
6 5.2647 5.2647 10 6.0781]
5.6759 5.6759 15 6.0657
10 7.1358 7.1354 21 6.0113
12 7.4969 7.4969 28 6.1514
22 6.0718 6.0718 36 5.9345
30 5.7907 45 5.9479
40 5.7008 55 5.9899
60 6.1502
80 5.9393
100 5.9286
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DOF TK1 DOF TK2 DOF TK3 DOF TK4 DOF TK5 DOF TK6 DOF TK7
100 0.5091¢§ 6] 0.45747 101 0.43644 3] 0.45237 &l 0.5111 41 0.44829 20 0.46837
18 0.47221 121 0.46539 16 0.46599 71 0.4563¢4 12 0.4731¢4 6| 0.45434 28 0.46293
28 0.47357 201 0.45823 24 0.4623 13] 0.46267 16] 0.46487 8] 0.46004 40 0.46194
40 0.46281 301 0.4622 34 0.46117 211 0.46181 201 0.46344 100 0.45551 521 0.46164
54 0.46271 421 0.46197 46| 0.46197 31] 0.46167 241 0.46641 12 0.4623%§ 64| 0.46157
70, 0.46141 56 0.46161 60| 0.46181 43] 0.46167 28] 0.46131 14 0.46184¢ 76| 0.46154
88 0.46157 72 0.46164 76| 0.46131 571 0.46169 32| 0.46101 16 0.46177
108 0.46157 90| 0.4616% 36| 0.46174 18 0.46163
154] 0.46171 110 0.46169 401 0.46174 201 0.461738
60| 0.4617 300 0.4617
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DOF TK1 DOF TK2 DOF TK3 DOF TK4 DOF TKS DOF TK6 DOF TK7
10 6] 91.49 100  83.5] 3 55.67 8 4] 90.82 200 93.79
18] 77.22 12l 80.14 160  92.89 71 77.47 12l 78.14 6] 87.81 28]  87.5(
28]  80.3( 200  86.12 24 81.52 13l  90.72 16] 87.29 8|  82.74 400  86.21
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