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Abstract: The forced vibrations of orthotropic cantilever rectangular thin plates under harmonic loadings were
investigated with the symplectic superposition method. The basic equations for the forced vibration of thin
plates were introduced into the Hamiltonian system. The original problem was divided into some fundamental
subproblems, and the analytical solutions of the subproblems were derived with the method of separation of
variables and through eigenvector expansion in the symplectic space. The solution of the original problem was
finally obtained by superposition. The main advantage of the symplectic superposition method is that the analyti-
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cal solution can be obtained by step-by-step rigorous derivation, without any assumptions on the form of the
solution, which breaks through the limitations of traditional semi-inverse methods. The numerical results calcu-
lated corresponding to different harmonic loads were compared with those obtained via the finite element meth-

od to verify the reliability and accuracy of the proposed method.
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Fig. 1 Schematic diagram of an orthotropic rectangular thin plate
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Fig. 2 Symplectic superposition of the forced vibration of a cantilever rectangular thin plate
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Table 1  Convergence of non-dimensional deflections and bending moments of an orthotropic

cantilever plate under a uniformly distributed harmonic load

N
10 20 30 40 50 60 70 80 90 100
0.3 0.282 1 0.282 0 0.282 0 0.282 0 0.282 0 0.282 0 0.282 0 0.282 0 0.282 0 0.282 0
0.5 0.343 0 0.342 9 0.342 9 0.342 8 0.342 8 0.342 8 0.342 8 0.342 8 0.342 8 0.342 8

w/w

11}"(070) 0.8 0.718 4 0.718 0 0.717 9 0.717 9 0.717 9 0.717 9 0.717 9 0.717 9 0.717 9 0.717 9

1.1 1.236 5 1.237 5 1.237 7 1.237 7 1.237 8 1.237 8 1.237 8 1.237 8 1.237 8 1.237 8

0.3 0.130 5 0.130 4 0.130 4 0.130 4 0.130 4 0.130 4 0.130 4 0.130 4 0.130 4 0.130 4

1;],)(0’0.4[)) 0.5 0.157 8 0.157 7 0.157 7 0.157 7 0.157 7 0.157 7 0.157 7 0.157 7 0.157 7 0.157 7

0.8 0.326 1 0.3259 0.325 8 0.325 8 0.325 8 0.325 8 0.325 8 0.325 8 0.325 8 0.325 8

1.1 0.550 0 0.550 4 0.550 5 0.550 5 0.550 5 0.550 5 0.550 5 0.550 5 0.550 5 0.550 5

0.3 -0.6030 -0.5789 -0.5932 -0.5832 -0.5907 -0.5843 -0.5843 -0.5844 -0.5844 -0.5844

_ 0.5 -0.7204 -0.6915 -0.7085 -0.6965 -0.7056 -0.6979 -0.6979 -0.6980 -0.6980 -0.698 0
M,(0.5a,6) 0.8 -1.4436 -1.3845 -1.4187 -1.3947 -1.4127 -13974 -1.3976 -13977 -1.3978 -1.3978
1.1 -2.3191 -2.2251 -2.2810 -2.2428 -2.2715 -22474 -22477 -22479 -2.2481 -2.2481

F 2 Pl s TE FIAR IR B IR 3 4% 1) S BB AR 1 JC i 49 5 B2 AN S LS 43 B
Table 2 Convergence of non-dimensional deflections and bending moments of an orthotropic
cantilever plate under a concentrated harmonic load at the center
w/wy, N
10 30 50 70 90 110 120 130 140 150

0.3 0.237 3 0.238 3 0.238 4 0.238 4 0.238 4 0.238 4 0.238 4 0.238 4 0.238 4 0.238 4

5(0,0) 0.5 0.290 5 0.291 8 0.291 9 0.291 9 0.291 9 0.291 9 0.291 9 0.291 9 0.291 9 0.291 9
0.8 0.619 2 0.621 4 0.621 7 0.621 7 0.621 7 0.621 8 0.621 8 0.621 8 0.621 8 0.621 8

1.1 1.092 4 1.098 0 1.098 5 1.098 6 1.098 7 1.098 7 1.098 7 1.098 7 1.098 7 1.098 7

0.3 0.114 8 0.115 1 0.1152 0.115 2 0.115 2 0.115 2 0.1152 0.115 2 0.115 2 0.115 2

~ 0.5 0.138 7 0.139 1 0.139 2 0.139 2 0.139 2 0.139 2 0.139 2 0.139 2 0.139 2 0.139 2
“0(0.0.46) 0.8 0.286 1 0.287 0 0.287 1 0.287 1 0.287 1 0.287 1 0.287 1 0.287 1 0.287 1 0.287 1
1.1 0.480 8 0.483 3 0.483 6 0.483 6 0.483 7 0.483 7 0.483 7 0.483 7 0.483 7 0.483 7
0.3 -0.6306 -0.6215 -0.6191 -0.6133 -0.6134 -0.6134 -0.6135 -0.6135 -0.6135 -0.6135
_ 0.5 -0.7338 -0.7232 -0.7205 -0.7136 -0.7137 -0.7138 -0.7138 -0.7138 -0.7138 -0.713 8
M,0(0.5a,5) 0.8 -1.3679 -1.3485 -1.3434 -13299 -13301 -1.3303 -1.3304 -1.3303 -1.3304 -1.3304
1.1 -1.9248 -19027 -1.8955 -1.8751 -1.8755 -1.8757 -1.8760 -1.8759 -1.8760 -1.8760

53 S T A AT AR (v = 1/6,b = a) (ER RS EORE Pl B AR T T O A0 i A2
i LR A AT 9 REATEEIE 0 = wqa®/D (D ML IR ) e RHAI2SHE M1, = M ga®, S P aR
KB AL @,y = wqa®/D, TAAVEH My = Mg, TP ,, RIS (R ABAQUS #cf
AR FUIE, /100 BRI ) 155 LIS B3 i SRS BRI AT U S AT R T 0L, A SR
AR 8 L A BRE A S A AR W TTE B 7 % S0y o M . A S8 31 5 3R 20 1 ST D A o 26
BT L I AT — 2 5 DR T A SR P SR BT SR/ | S8R S 1 LA 3
KA O 205 5 T 7 A B3RO o 25 5.
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Table 3 Non-dimensional deflections and bending moments of an isotropic cantilever plate

@, (i0,0) , ¥ = 0 ©,(0) , ¥ = 0 M,(My), y = b
y=0 y=0.1b y=0.3b x=01le x=03a x =0.5a x=01le x=03¢ x =0.5a
present  0.137 9 0.119 3 0.082 4 0.047 8 0.138 3 0.138 8 0.139 0 -0.5484  -0.5625

w/®; method

0.3 FEM 0.137 9 0.119 3 0.082 4 0.047 8 0.138 3 0.138 8 0.1390 -0.5380 -0.5545
ref. [20] 0.142 2 0.123 0 0.084 8 0.049 1 0.142°5 0.142 9 0.143 1 -0.5811 -0.569 7
present  0.167 7 0.144 9 0.099 9 0.057 7 0.168 1 0.168 8 0.169 0 -0.6534 -0.671 1

ol s FEM. 01677 01449 00999 00577 01681 00688 01691 -0.6413 -0.6620
d;?:::f wf. [20] 01742 01505 01025 00597  0.1745  0.0750  0.1752  -0.6968 -0.6847
o present 03509 03027 02073  0.1186 03519  0.3535  0.3540 -1.2989 -1.3395
0.8  FEM 03509 03027 02073  0.1186 03519 03535 03540 12761 -13224

wef. [20] 0.3816  0.3200 02250  0.1285 03825 03838 03842 -1.4481 14307

present  0.6055 05207 03533 01992  0.6074  0.6104  0.6114 -2.0671 -2.1457

PUUUREM 06058 05210 03535 01993 06077 06106 06117 20350 21231

present  0.1141  0.0994 00700 00414 01157 01182 01193 -0.4923 -0.5817

0.3 FEM  0.140 0094 00700 00414 01156 01182 01193 -04835 -0.5729

wf. [20] 01163 01013 00713 00421  0.1178 01204 01215 -04511 -0.5687

present  0.140 1 0.1218  0.0853 00501 01418  0.1445 01456 -0.5844 —0.677 1

concentrated o 5 PEM 01400 01218 00853 00501 01417  0.1445 01456 -0.5741 -0.6673
h::::c ref. [20] 0.1438 01250 00874  0.0513  0.1454  0.1481  0.1492  -0.5368 -0.6647
e conter present  0.3004 02598 01793  0.1034 03025 03060 03075 -1.1499 -1.2629
0.8  FEM 03003 02598 0793 01034 03025 03060 03074 11302 -12462

ref. [20] 03221 02784 01919  0.0105 03241 03275 03289 -1.0900 ~1.2834

present  0.5366 04607 03113 0747 05370 05374 05375 -1.7941 ~-1.7849

1.1
FEM 0.536 9 0.461 0 0.311 4 0.174 8 0.537 3 0.537 6 0.537 6 -1.766 0  -1.767 2

FA4—9 I T IEA A 1) SPEAR T B M (H = 0.5D,) e A0 15 2k i 4 rh s 2 T 0 0 i 49558 1 TN 2 4
fift, JL P AT O R I JC R ANBETE w0, = wqa®/D,, TCRREH M, =M qa’ , B APl 06 B I JC R BRIE w

=wqa’/D,, TEEAHEHE M, =M q A7 B 55 54 BROCE R A4 73R 5041, 2 10 QAEHTE?C
MR R AL (H = 0.5D,,D, = 0.5D, ,b = a) fEXTEERILE T FSERIE o = 0.80,, IHHH
JEREHE 2 18], [RRE T DU AR SO AR SR 45 2R 5 A4 FROTY) & 4T

| 0.3w,, , present | - 03w, , present
| — 0.5w,, , present " — 0.5w,,, present |
1.2 Pag — 0.8w,, , present 1.2 . 0.860Il , present
M — 0.9w,, , present AN — 0.90,, , present
AN — lL.lw,,, present M — l.lw,,, present
AN 0.3w,,, FEM osh 0.3w,,, FEM |
0.8 M 050, FEM 1 : N 0.5w,,, FEM
e AN . 0.8w,,, FEM I N + 0.8w,,, FEM
E e Y 0.9, , FEM N 0.9, , FEM
RN 1.1w,, , FEM 04 ANy 1.lw,, , FEM

(a) HTEIELE (b) HErilia
(a) Uniformly distributed harmonic loads (b) Concentrated harmonic loads
B3 RFISEIE N IEAS S R x = a/2 LM T NP RENT v SR 28
Fig. 3 Non-dimensional deflections along the y axis at x = a/2 of an orthotropic cantilever plate

under different frequencies of harmonic loads
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D,=0.5D,, present
i — D,=1.0D,, present
I = Dy=0.5D. FEM
| s D,=1.0D,, FEM .

(a) P18

(a) Uniformly distributed harmonic loads

Wpo

D,=0.5D,, present
— D,;=1.0D,, present
° Dy=0.5D: FEM
s D,=1.0D; FEM b

(b) £

(b) Concentrated harmonic loads

4 TEARAS ) e B AR S [ 25 2T g A3 )t 2%

Fig. 4 Frequency response curves of orthotropic cantilever plates with different flexural rigidities
N TR TR BB e T A ARSI T R TURA S5 .
ARFTTAH, 243 ST g,(x,y,0) FIBIE o Hm MR AR o, I, B A5RS8O X i
YRR LRI 3 45 10 T &R FARTE « = a/2 R A2k, B 4 25 T RIR S i I T IE
A S BB AR (H = 0.5D,, b =a) 7E55 (a/2,0) AbRSGSm Ry ik, mT X H 38l A 56 X6 40 T AR

PEATELE, R BPIE

Wi RAf.
R4 WAIER T RS ] SR AR A JC I (b = a)
Table 4 Non-dimensional deflections and bending moments of orthotropic cantilever plates
under uniformly distributed harmonic loads, withb = a
D./D, /o, method i@, x =0 w,,y =0 M, y=b

: y=0 y=04 y=08 «x=0lac x=03a¢ x=05 x=01la x=03a x=05a

present  0.282 0 0.130 4 0.016 3 0.282 8 0.283 9 0.284 4 -0.5418 -0.5858 -0.584 4

03 FEM 0.282 0 0.130 4 0.016 3 0.282 8 0.284 0 0.284 4 -0.5241 -0.5775 -0.5809

present  0.342 8 0.157 7 0.019 5 0.343 8 0.3453 0.345 8 -0.6445 -0.6992 -0.698 1

03 FEM 0.342 8 0.157 7 0.019 5 0.343 8 0.3453 0.345 8 -0.6236 -0.6896 -0.694 0

0 present  0.717 9 0.325 8 0.039 0 0.720 1 0.723 5 0.724 7 -1.276 4 -1.3982 -1.3978

08 FEM 0.717 5 0.325 6 0.039 0 0.719 7 0.723 1 0.724 3 -1.2357 -1.3795 -1.3903

present 1.237 8 0.550 5 0.062 7 1.242 0 1.248 5 1.251 0 -2.0151 -2.2432 -22481

H FEM 1.239 0 0.5510 0.062 7 1.243 2 1.249 7 1.2522 -19573 -2.2202 -2.2427

present  0.141 1 0.064 6 0.007 7 0.141 6 0.142 4 0.142 7 -0.5277 -0.5868 -0.5918

03 FEM 0.141 1 0.064 6 0.007 7 0.141 6 0.142 4 0.142 7 -0.5238 -0.5807 -0.583 4

present  0.171 5 0.078 1 0.009 1 0.172 2 0.173 1 0.173 5 -0.6273 -0.7006 -0.706 9

03 FEM 0.171 5 0.078 1 0.009 1 0.172 1 0.173 1 0.173 5 -0.6228 -0.6935 -0.697 2

Ho present  0.359 1 0.161 1 0.018 2 0.360 5 0.362 8 0.363 6 -1.2406 -1.4017 -1.4165

08 FEM 0.359 2 0.161 1 0.018 2 0.360 6 0.362 8 0.363 7 -1.2331 -1.3891 -1.39838

present  0.619 9 0.272 2 0.029 0 0.622 7 0.627 1 0.628 8 -1.956 6 -2.2543 -2.2839

H FEM 0.620 0 0.272 2 0.029 0 0.622 8 0.627 2 0.628 9 -1.9482 -2.2379 -2.2597
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Table 5 Non-dimensional deflections and bending moments of orthotropic cantilever plates
under uniformly distributed harmonic loads, with b = 2a
D./D, /@, method =0 7 =0 M.y=b
y=0 y =040 y = 0.8 x=01le x=03a x =0.5a x=01le x=03¢ x =0.5a
present  4.615 4 2.1590 0.282 4 4.616 6 4.618 5 4.619 1 -1.9746 -2.4025 -2.4812
03 FEM 4.606 3 2.154 8 0.2819 4.607 5 4.609 3 4.6100 -2.0087 -2.3856 -2.4331
present  5.610 5 2.6114 0.3379 5.6120 5.614 4 5.6153 -2.3473 -2.8664 -2.9621
03 FEM 5.616 9 2.614 2 0.338 3 5.618 4 5.620 7 5.6215 -23951 -2.8546 -29131
03 present  11.753 5 5.403 1 0.680 3 11.757 1 11.7626  11.764 6  -4.6454 -57276 -5.9280
08 FEM 11.754 3 5.403 3 0.680 3 11.7579  11.7635 11.7655 -4.7394 -5.7009 -5.8275
present  20.257 0 9.139 5 1.102' 1 20.264 0  20.2749  20.2789 -7.3168 -9.1679 -9.5133
H FEM 20.526 7 9.262' 1 1.117 2 20.5340  20.5453 20.5495 -7.5859 -9.2624 -9.4929
present  2.320 6 1.080 4 0.134 7 23211 2.3218 2.3220 -2.0526 -2.4418 -2.4693
03 FEM 2.3209 1.080 5 0.134 7 23215 2.3222 23225 -1.986 0 -2.4154 -2.4695
present  2.820 3 1.306 3 0.161 0 2.8210 2.8219 2.8222 -2.4381 -29131 -29483
03 FEM 2.818 8 1.305 6 0.160 9 28195 2.820 5 2.820 8 -2.3583 -2.8803 -2.9470
10 present  5.905 2 2.700 3 0.323 1 5.906 8 5.909 0 5.909 8 -4.8144 -58193 -5.9025
08 FEM 59150 2.704 7 0.323 6 5.916 6 59190 59199 -4.6696 -57684 -59141
present  10.204 8 4.577 2 0.522°5 10.208 1 10.2127  10.2143  -7.5813 -9.3438 -9.5116
H FEM 10.147 8 4.5513 0.519 4 10.151 2 10.156 1 10.158 1 -7.308 0 -9.2014  -9.4657
£ 6 L RALE AR IR IE A4S 1) SR AR TC B EE I (b = o)
Table 6 Non-dimensional deflections and bending moments of orthotropic cantilever plates
under concentrated harmonic loads at the center, withb = a
D,/D, /@, method B> % = 0 B =0 Mooy =
’ y=0 y=04 y =08 x=01la x=03¢ x=05 x=0lac x=03a¢ =x=05a
present  0.238 4 0.1152 0.014 7 0.240 1 0.242 7 0.243 7 -0.5057 -0.5945 -0.6135
03 FEM 0.239 8 0.116 3 0.0150 0.241 2 0.243 3 0.243 7 -0.4970 -0.5895 -0.608 3
present  0.291 9 0.139 2 0.017 5 0.293 8 0.296 7 0.297 7 -0.5963 -0.6947 -0.713 8
03 FEM 0.293 3 0.140 4 0.017 8 0.294 9 0.297 3 0.297 7 -0.5850 -0.6886 -0.708 3
03 present  0.621 8 0.287 1 0.034 7 0.624 7 0.629 2 0.630 9 -1.1529 -1.3104 -1.3304
08 FEM 0.623 3 0.288 3 0.0350 0.625 9 0.629 9 0.630 9 -1.1250 -1.2971 -1.3222
present  1.098 7 0.483 7 0.054 7 1.101 4 1.105 6 1.107 2 -1.7402 -1.8914 -1.8760
H FEM 1.097 1 0.482 3 0.054 4 1.100 1 1.105 0 1.107 3 -1.6799 -1.8666 -1.8712
present  0.119 6 0.055 1 0.006 2 0.121 0 0.123 2 0.124 0 -0.4662 -0.608 5 -0.650 0
03 FEM 0.120 8 0.056 0 0.006 4 0.122 0 0.123 8 0.124 1 -0.4725 -0.6069 -0.640 4
present  0.146 5 0.067 0 0.007 5 0.148 1 0.150 5 0.151 3 -0.5547 -0.7096 -0.752 4
03 FEM 0.147 8 0.068 0 0.007 7 0.149 1 0.1511 0.151 4 -0.5609 -0.7074 -0.741 6
Ho present  0.312 7 0.140 6 0.015 6 0.3150 0.318 5 0.3197 -1.0989 -1.3318 -1.3820
08 FEM 0.314 3 0.1417 0.015 8 0.316 3 0.319 2 0.319 8 -1.1033 -1.3251 -1.3639
present  0.554 6 0.243 2 0.026 3 0.556 0 0.558 4 0.559 4 -1.7332  -1.9055 -1.8940
H FEM 0.5522 0.241 6 0.026 0 0.554 1 0.557 3 0.559 4 -1.708 7 -1.8841 -1.8748
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Table 7 Non-dimensional deflections and bending moments of orthotropic cantilever plates
under concentrated harmonic loads at the center, with b = 2a
D,/D,  w/®; method T> ¥ = 0 B> 7 = 0 Moo =8
y=0 y =040 y = 0.8 x=01le x=03a x =0.5a x=01le x=03¢ x =0.5a
present  1.937 8 0.980 7 0.139 4 1.938 2 1.938 6 1.938 8 -0.9833 -1.1852 -1.2217
03 FEM 1.934 2 0.979 0 0.139 2 1.934'5 1.9350 1.9351 -1.0002 -1.1774 -1.198 6
present  2.370 1 1.177 5 0.163 6 2.370 5 2.3712 23715 -1.1461 -1.3877 -1.4315
03 FEM 2.373 6 1.179 1 0.163 8 2.374 1 2.3747 2.3750 -1.1690 -1.3822 -1.4082
03 present  5.039 4 2.391 4 0.312 6 5.040 8 5.042 8 5.043 5 -2.1473 -2.6333 -2.7223
08 FEM 5.042 4 2.3927 0.3127 5.043 8 5.045 8 5.046 6 -2.1906  -2.6221 -2.6777
present  8.874 9 3.928 8 0.461 8 8.878 2 8.883 3 8.885 2 -3.0512 -3.8385 -3.9854
H FEM 8.824 1 3.905 7 0.458 9 8.827 4 8.832 4 8.834 2 -3.0970 -3.7990 -3.8969
present  0.978 4 0.490 4 0.066 4 0.978 5 0.978 5 0.978 5 -1.0208 -1.2054 -1.2174
03 FEM 0.978 6 0.490 5 0.066 4 0.978 6 0.978 7 0.978 7 -0.9880 -1.1924 -1.2175
present  1.196 1 0.589 0 0.077 9 1.196 3 1.196 4 1.196 4 -1.1896 -1.4117 -1.4271
03 FEM 1.1955 0.588 7 0.077 8 1.195 6 1.195 7 1.195 8 -1.1510 -1.3959 -1.4264
10 present  2.540 8 1.197 0 0.148 6 2.5413 2.542 0 2.5422 -2.2270 -2.6806 -2.7171
08 FEM 2.54517 1.199 2 0.148 9 2.546 3 2.5470 2.547 3 -2.1611 -2.6576 -2.7226
present  4.483 7 1.975 6 0.219 9 4.4852 4.487 5 4.488 3 =3.1717 -3.9272 -4.001 6
H FEM 4.459 3 1.964 5 0.218 6 4.461 0 4.463 4 4.464 4 -3.0592 -3.8675 -3.9814
K8  (a/4,0) KAFFILE PSR IE LA 1ol S B R TC I B EE M HE (b = a)
Table 8 Non-dimensional deflections and bending moments of orthotropic cantilever plates
under concentrated harmonic loads at (a/4,0) , withb = a
D,/D, /@, method B> % = 0 B =0 Mooy =
’ y=0 y=04 y =08 x=01la x=03¢ x=05 x=0lac x=03a¢ =x=05a
present  0.897 5 0.390 6 0.046 0 0.878 7 0.8313 0.758 7 -13996 -1.3797 -1.2353
03 FEM 0.907 3 0.394 0 0.046 4 0.887 1 0.8356 0.762 2 -1.3841 -1.3702 -1.2328
present  1.058 0 0.463 1 0.054 5 1.038 9 0.990 6 0.9159 -1.6718 -1.6779 -1.5257
03 FEM 1.068 3 0.466 7 0.055 0 1.047 8 0.995 3 0.920 3 -1.6522 -1.6636 -1.5225
03 present  2.032 0 0.901 2 0.105 8 2.013 8 1.965 8 1.884 4 -3.3443 -3.4845 -33181
08 FEM 2.044 6 0.905 9 0.106 4 2.024 9 1.972 4 1.894 0 -3.2605 -34524 -3.3108
present  2.962 7 1.334 0 0.1527 3.001 2 3.072 0 3.163 9 -5.0333 -5.8290 -6.0389
H FEM 2.958 2 1.3327 0.152'5 2.998 4 3.0851 3.1822 -4.8786  -5.7672 -6.024 8
present  0.543 1 0.236 5 0.026 5 0.519 4 0.460 6 0.3822 -1.6244 -1.5252 -1.2558
03 FEM 0.555 5 0.240 8 0.027 0 0.529 8 0.467 3 0.383 4 -1.6417 -1.5245 -1.2454
present  0.632 3 0.276 9 0.0312 0.606 9 0.543 9 0.461 2 -1.9263 -1.8397 -1.5503
03 FEM 0.645 5 0.281 6 0.0317 0.618 0 0.551 4 0.462 7 -1.9451 -1.8380 -1.5371
Ho present  1.144 1 0.506 7 0.057 0 1.114 4 1.043 5 0.947 7 -3.6873 -3.7150 -3.3642
08 FEM 1.164 5 0.514 5 0.057 9 1.1322 1.054 5 0.951 8 -3.666 5 -3.6994 -3.3382
present  1.276 3 0.5572 0.057 1 1.332'5 1.453 3 1.590 3 -42082 -55014 -6.1332
H FEM 1.264 1 0.552 6 0.056 4 1.323 9 1.4539 1.600 2 -4.1376 -54454 -6.0725
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Table 9 Non-dimensional deflections and bending moments of orthotropic cantilever plates

under concentrated harmonic loads at (a/4,0), withb = 2a

Wy, x =0 W,y =0 M =5
D,/D, ®/w;; method " > Y 405 Y

y=0 y =040 y = 0.8 x=01le x=03a x =0.5a x=01le x=03¢ x =0.5a
present  6.504 9 2.8219 0.340 9 6.445 4 6.316 0 6.164 4 -2.2847 -2.6486 -2.5964

03 FEM 6.513 0 2.8227 0.340 8 6.453 1 6.322 1 6.167 5 -2.3302 -2.6340 -2.5548

present  7.784 6 3.403 4 0.4123 7.724 8 7.594 9 7.565 5 -2.7644 -32429 -3.2104

03 FEM 7.813 0 3413 4 0.413 3 7.752 9 7.621 3 7.465 6 -2.8274 -3.2348 -3.168 1

03 present  15.669 6 6.986 2 0.851 7 15.610 9 15.481 9 15.3934 -57161 -6.9098 -7.006 0
08 FEM 15.702 4 6.998 3 0.853 1 15.643 3 15.512°5 15.3552 -5.8420 -6.8878 —-6.903 6

present  25.350 4 11.650 1 1.4322 25.425 1 25.5799 256097 -9.6173 -12.1877 -12.7951

H FEM 25.2380 11.601 5 1.426 2 253132 254699 256400 -9.7772 -12.0888 -12.5339

present  3.572 0 1.558 5 0.183 2 3.486 9 3.306 3 3.090 6 -2.6347 -2.8279 -2.5975

03 FEM 3.586 2 1.561 9 0.183 5 3.500 2 3.316 4 3.109 3 -2.5505 -2.8101 -2.603 6

present  4.224 1 1.854 6 0.218 1 4.137 2 3.9527 3.730 5 -3.1454 -3.4390 -3.2099

03 FEM 4.237 2 1.857 6 0.218 3 4.149 3 3.961 6 3.750 3 -3.0446 -34142 -32151

Ho present  8.2113 3.660 0 0.429 0 8.120 2 7.926 2 7.700 7 -6.236 8 -7.1851 -6.9952
08 FEM 8.245 7 3.6725 0.430 4 8.153 5 7.956 4 7.734 4 -6.0574 -7.1437 -7.0225

. present  12.410 5 5.649 1 0.650 7 12.517 1 12.738 7 12.9674  -9.5834 -12.2388 -12.7946

FEM 123537 56261 06481 124617 12.6872 129323 -9.2666 -12.0687 -12.7573
R0 IESA SRR B IE A AR 2 K

Table 10 Contour plots of deflections and bending moments of the orthotropic cantilever plate

W, (W) M,
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uniformly distributed
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