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ABSTRACT

In this paper, we used various shear deformation functions for modelling isotropic, symmetric composite and sand-
wich plates discretized by a mixed finite element method based on the Lagrangian/Hermite interpolation functions.
These shear deformation theories uses polynomial, trigonometric, hyperbolic and exponential functions through the
thickness direction, allowing for zero transverse shear stresses at the top and bottom surfaces of the plate. All shear
deformation functions are compared with other available analytical/3D elasticity solutions, are predicted the reasonable
accuracy for investigated problems. Particularly, The present results show that the use of exponential shear deforma-
tion theory (Karama et al. 2003; Aydogu 2009) provides very good solutions for composite and sandwich plates.
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Table 3 SindtEE ft= SEASEO XME U S (a/b=1.0, [0/90/90/0])

a/h  TE w 7, o, T, Ty Ty

4 Pagano 1.9540 0.7200 0.6630 0.2920 0.2910 0.0467
Reddy 1.8937 0.6651 0.6322 0.2389 0.2064 0.0440
Present (Levinson) 1.8992 0.6662 0.6339 0.2398 0.2072 0.0445
Present (Touratier) 1.9144 0.6841 0.6366 0.2471 0.2171 0.0455
Present (Soldatos) 1.8976 0.6646 0.6336 0.2391 0.2063 0.0444
Present (Karama) 1.9249 0.7014 0.6384 0.2541 0.2273 0.0464
Present (Aydogdu) 1.9249 0.7014 0.6384 0.2541 0.2273 0.0464

10 Pagano 0.7430 0.5590 0.4010 0.1960 0.3010 0.0275
Reddy 0.7147 0.5456 0.3888 0.1531 0.2640 0.0268
Present (Levinson) 0.7174 0.5474 0.3900 0.1537 0.2651 0.0270
Present (Touratier) 0.7225 0.5508 0.3922 0.1588 0.2799 0.0272
Present (Soldatos) 0.7169 0.5471 0.3898 0.1532 0.2638 0.0270
Present (Karama) 0.7267 0.5543 0.3941 0.1641 0.2953 0.0274
Present (Aydogdu) 0.7267 0.5543 0.3941 0.1641 0.2953 0.0274

20 Pagano 0.5170 0.5430 0.3080 0.1560 0.3280 0.0230
Reddy 0.5060 0.5393 0.3043 0.1234 0.2825 0.0228
Present (Levinson) 0.5082 0.5413 0.3054 0.1240 0.2836 0.0230
Present (Touratier) 0.5097 0.5422 0.3061 0.1278 0.3001 0.0230
Present (Soldatos) 0.5081 0.5412 0.3053 0.1236 0.2821 0.0230
Present (Karama) 0.5110 0.5431 0.3068 0.1317 0.3173 0.0231
Present (Aydogdu) 0.5110 0.5431 0.3068 0.1317 0.3173 0.0231

100 Pagano 0.4385 0.5390 0.2760 0.1410 0.3370 0.0216
Reddy 0.4343 0.5382 0.2708 0.1117 0.2897 0.0213
Present (Levinson) 0.4363 0.5408 0.2719 0.1122 0.2909 0.0215
Present (Touratier) 0.4364 0.5408 0.2719 0.1154 0.3081 0.0215
Present (Soldatos) 0.4363 0.5408 0.2719 0.1119 0.2893 0.0215
Present (Karama) 0.4364 0.5408 0.2719 0.1187 0.3259 0.0215
Present (Aydogdu) 0.4364 0.5408 0.2719 0.1187 0.3259 0.0215
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a/h T w o, o, Ty

‘E:%@=GH:G:ﬂw@’@f4”@ 4 Pagano 0755 0556 0.051

=025, B, =10 Reddy 1922 0734 -
Present (Levinson) 1.927 0.736 0.504 0.050

FAAY 2 Ay - AEeH S b As A &sto Present (Touratier) 1.940 0.757 0.504 0.051
Ak sheol v Present (Soldatos) 1.926 0.734 0.504 0.050

Present (Karama) 1.949 0.777 0.504 0.052

_ o b h\100EL _ a b h\ B 10  Pagano 0.590 0.288 0.029

w:14§”5“§) wa o :04535'5)%a Reddy 0.713 0568 -

) ) Present (Levinson) 0.715 0.570 0.270 0.028

— a b h h\h h\ h .

o,= Uy(—,—,—or—) 5 Tay™ Txy(O,O,—) 5 Present (Touratier) 0.721 0.575 0.272 0.028

224 6/ga 2 apa Present (Soldatos) 0.715 0.570 0.270 0.028

7, = Ty~<%7070 % . T(og )L Present (Karama)  0.726  0.579  0.273  0.028

o Goa 100 Pagano - 0.539 0.181 0.021
Reddy 0.434 0.539 -

Table 3 Z=wld [0/90/90/0]S 2 Xg/\}gﬂﬁg | Present (Levinson) 0.436 0.541 0.181 0.022
Z3to] 2219 HAYAA(w) L $H(o, 1S ZFA] Present (Touratier) 0.436 0.541 0.181 0.022
(a/h)ell whe} H]sk o]t} Table 4= Table 37 < Present (Soldatos) 0.436 0.541 0.181 0.022
a z78ke] A2l [0/90/0]0] et A ATE H Present (Karama) 0.436 0.541 0.181 0.022
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Table 5 SinotE5 S e SRASH ME L S (a/b=3.0, [0/90/0])

a/h :[L% E ;I E?/ ;zz ;yz ;xy

4 Pagano 2.8200 1.1000 0.1190 0.0334 0.3510 0.0281
Reddy 2.6411 1.0356 0.1028 0.0348 0.2724 0.0263
Present (Levinson) 2.6496 1.0381 0.1030 0.0350 0.2735 0.0265
Present (Touratier) 2.6743 1.0694 0.1037 0.0357 0.2863 0.0270
Present (Soldatos) 2.6470 1.0352 0.1029 0.0350 0.2723 0.0265
Present (Karama) 2.6924 1.0995 0.1040 0.0362 0.2995 0.0274

10 Pagano 0.9190 0.7250 0.0435 0.0152 0.4200 0.0123
Reddy 0.8622 0.6924 0.0398 0.0170 0.2859 0.0115
Present (Levinson) 0.8658 0.6949 0.0400 0.0171 0.2871 0.0116
Present (Touratier) 0.8734 0.7009 0.0402 0.0174 0.3034 0.0117
Present (Soldatos) 0.8650 0.6944 0.0399 0.0171 0.2856 0.0116
Present (Karama) 0.8804 0.7068 0.0405 0.0176 0.3207 0.0118

20 Pagano 0.6100 0.6500 0.0299 0.0119 0.4340 0.0093
Reddy 0.5980 0.6430 0.0292 0.0143 0.3220 0.0091
Present (Levinson) 0.5965 0.6433 0.0290 0.0140 0.2892 0.0092
Present (Touratier) 0.5986 0.6448 0.0291 0.0142 0.3060 0.0092
Present (Soldatos) 0.5964 0.6431 0.0290 0.0140 0.2877 0.0092
Present (Karama) 0.6005 0.6463 0.0292 0.0144 0.3241 0.0092

50 Pagano 0.5200 0.6280 0.0259 0.0110 0.4390 0.0084
Reddy - - - - - -
Present (Levinson) 0.5205 0.6287 0.0259 0.0132 0.2898 0.0085
Present (Touratier) 0.5208 0.6289 0.0259 0.0133 0.3068 0.0085
Present (Soldatos) 0.5204 0.6287 0.0259 0.0131 0.2883 0.0085
Present (Karama) 0.5211 0.6292 0.0259 0.0134 0.3250 0.0085

100 Pagano 0.5080 0.6240 0.0253 0.0108 0.4390 0.0083
Reddy 0.5070 0.6240 0.0253 0.0129 0.2886 0.0083
Present (Levinson) 0.5096 0.6266 0.0254 0.0130 0.2899 0.0084
Present (Touratier) 0.5097 0.6267 0.0254 0.0132 0.3069 0.0084
Present (Soldatos) 0.5096 0.6266 0.0254 0.0130 0.2884 0.0084
Present (Karama) 0.5097 0.6267 0.0254 0.0133 0.3252 0.0084
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