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FORMULATION OF GENERAL HIGHER-ORDER THEORY OF PLATES BASED ON
STRESS AND DISPLACEMENT ASSUMPTIONS

R % MR R B AT

By Ken-ichi HIRASHIMA and Yoshtkazu NEGISHI

We formulate the general higher-order theory of plates under the assumption of dis-

placement and stress components which satisfy exactly the boundary (loading) conditions

of upper and lower surfaces of the plate, The results of this theory include the both

cases of bending and stretching behaviours of the plates, It is shown that the recently

proposed theories of second-order by Reissner and Koga can be derived as a special

case of our formulation with employment of a few lower-terms,

Numerical results for the case of torsion of a rectangular plate under the several

order theories with truncated terms are compared with the exact solution of elasticity,
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Table 1 Relation of the used symbols by Reissner, Koga and Table 2 Comparison of concentration factors Kyy,ky, and kr
Authors for the case of 2-order theory. under the torsion of a plate with variation of parameter
ReissnerZ) Kogasy Authors a/h.
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R L Pl mEMy s My s o Ty 8.0 | 2.0000 | 2.0000 | 2.0000 | 2.0000 | 2.0000 | 2.0000
77777777777777777777777777777 31 b 5.0 1.9987 1.9985 1.9988 1.9987 1.9987 1.9987
- - ¥ oe T T o 3.0 1.9709 | 1.9652 | 1.9711 | 1.9709 | 1.9709 | 1.9709
Q, Q Q. Q T g Tyr 2.0 | 1.8601 | 1.8305 | 1.8613 | 1.8601 | 1.8600 | 1.8601
Shearing ¥ ¥ ﬁxﬂ 1.5 | 1.6951 | 1.6299 | 1.6977 | 1.6951 | 1.6950 | 1.6951
Forces s s | g g | M2 W@ 1.0 | 1.3506 | 1.2105 | 1.3545 | 1.3510 | 1.3519 ' 1.3506
x y 2 Q% 2 9y 3 e T lyx 0.5 | 0.7394 | 0.4852 | 0.7244 | 0.7426 | 0.7453 . 0.7398
RS WO SO 0.2 | 0.2970 | 0.0960 | 0.2165 | 0.2832 | 0.2629 : 0.2995
’;:;M_PM T B o® L o® ) ) 0.1 | 0.1485 | 0.0247 | 0.0650 | 0.1070 | 0.0877 | 0.1343
- - A ZE
Nermal Forces 2 xx Wy 4 8.0 | 1.4849 | 1.5811 | 1.4625 | 1.4926 | 1.5133 | 1.4791
P o 3 @ 5.0 | 1.4849 | 1.5811 | 1.4625 | 1.4929 | 1.5133 | 1.4791
Deflections w , v w‘z", oW, W, ww 3.0 | 1.4846 | 1.5809 { 1.4622 | 1.4926 | 1.5131 | 1.4788
_________________________________________ 2.0 | 1.4789 | 1.5755 | 1.4565 | 1.4868 | 1.5074 ° 1.4730
W © 2w PES faz | 1.5 | 1.4560 | 1.5538 | 1.4337 | 1.4640 | 1.4850 1.4502
Rotationat | ¥ by Bx & | wu. 7 1.0 | 1.3506 | 1.4527 | 1.3283 | 1.3586 | 1.3817 = 1.3448
s 6.5 | 0.9301 | 1.0416 | 0.9070 | 0.9379 | 0.9666 - 0.9239
ngles | ‘ 4@ £ | 4 @ 4 0.2 | 0.3998 | 0.4840 | 0.3723 | 0.4087 | 0.4179 | 0.3917
U W =% zfy WY 0 mm 0.1 | 0.2000 | 0.2480 | 0.1791 | 0.2098 | 0.2040 , 0.1960
8.0 | 0.3071 [ 0.3070 | 0.3071 | 0.3071 { 0.3071 8.3071
T — o _ 5.0 | 0.2913 | 0.2012 | 0.2913 | 0.2913 | 0.2913 .2913
RUEERT (n) ELTn=10#%HFH (1—order 3.0 | 0.2633 | 0.2631 | 0.2633 | 0.2633 | 0.2633 3-2633
. - : : 2 g S 2.0 { 0.2287 | 0.2283 | 0.2287 | 0.2287 | ©.2287 . 2287
theory) LTXNIL &LL<, €D & 13 Reissner’’ 5 & U %o | 1.5 | 0.1958 | 0.1952 | 0.1958 | 0.1958 | 0.1958 | 0.19858
AN DB T CEHRBFANT NS, 215050 - - 1.0 | 0.1406 | 0.1396 | 0.1406 | 0.1406 | 0.1406 | 0.1406
O TR S ENOHDFHE LS 0.5 | 0.0572 { 0.0556 | 0.0571 | 0.0572 | 0.0574 8-3?;4
<58 3k 5 : 2 - AR g 0.2 | 0.0127 { 0.0107 | 0.0116 | 0.0116 | 0.0119 L0119
THHULERE ZEBShEDN L5510, EHLHOD 0.1 | 0.0031 | 0.0028 | 0.0030 | 0.0031 | 0.0032 | 0.0032
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